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Introduction

The Open Water Scuba Diver course is designed to train entry level 
autonomous divers. Autonomous divers explore the underwater 
world with a buddy of their choice, without depending on the ser-
vices of a scuba professional. As an autonomous diver, you can plan 
and execute your own dives. Open Water Scuba Diver is the first 
autonomous level. Training is not intended (and could not be) to train divers for all circumstances. It is 
not possible to learn how to deal with current in a lake. It is not possible to learn how to deal with low 
visibility and cold water on a reef in the tropics.

For this first step as an autonomous diver, the course is aimed as a prepa-
ration to plan and execute dives with a buddy of equal or higher certifica-
tion. Dives are not to be planned deeper than 20 meters. Dives should be 
made in circumstances that are similar or better than those experienced 
in training. Dive sites should make it easy to respect maximum depth. 
This requires physical features that can aid to halt descending.

Becoming autonomous means that a 
diver should be able to plan and exe-
cute all aspects of a dive without the 
help of a scuba professional. Planning 
includes the correct choice of equip-
ment, preventing decompression sick-
ness, taking physiological factors into account and planning for a possible 
emergency. Executing a dive independently requires good personal div-
ing skills, ability for self-rescue and aiding other divers and an awareness 
of how to deal with a variation of diving circumstances.

Becoming an autonomous diver comes with obligation. In the absence of 
a scuba professional, divers have an increased responsibility for each 
other’s safety. The theory part of an Open Water Scuba Diver course pro-
vides the basis that is needed to live up to that responsibility. The re-
quired theory is divided into four modules. Introduction, Physics & Pre-
venting Decompression Sickness, Dive Equipment, Physiology & Diving 
Environment and Emergency Management & Dive Planning.

Describe the intended scope of 
the Open Water Scuba Diver 
course.

Describe how the intended 
scope of the Open Water Scuba 
Diver course affects the course 
requirements.
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Module 1 - Physics & 
Preventing Decom-
pression Sickness
As an autonomous diver, you have to take decisions before the start of every dive. Such decisions re-
quire you to take the context in which the dive is going to be made into account. That means that there 
are no „standard“ solutions that apply to all dives. In the absence of a standard protocol, you need a 
solid knowledge of diving theory to be able to take all relevant factors into account when formulating 
your plan. Physics and the prevention of decompression sickness are important factors and are the 
subjects of this first chapter.
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Physics

The pressure and density of a 
gas are directly related to each 
other. If you double the pres-
sure in a container with air, the 
density would also be double. A 
diving cylinder at a pressure of 
200 bars would thus have a 
density (and pressure) that is 
200 times higher than atmos-
pheric pressure. A gas does not 
seem to have any weight, but it 
does. If you put 200 times as 

much air in a container, the container will be heavier. This explains why a diving cylinder is heavier at 
the beginning of a dive than at the end – a difference that should be accounted for when deciding how 
much weight to use for a dive.

What happens to the volume depends on the type of container. An inflexible container, such as a diving 
cylinder, does not change its volume when pressure is increased. The pressure inside the container can 
be higher than the surrounding pressure. A flexible container would expand until the pressure (and 
density) inside is equal to the pressure outside. On land, true flexible containers do not exist. Think of 
balloons or car tires – when they are punctured, they release pressure with a “bang”. That shows that 
the pressure inside was still higher than the pressure outside (even though the size of the container 
expanded when air was added). Due to gravity exerting its force on the container, on land there is al-
ways a difference between the pressure inside and outside, however small that difference may be.

Underwater gravity does not play a role for 
pressure/volume relationships. True flexible 
containers exist – a BCD, a lift bag, an inverted 
jar and many others. Underwater, the pres-
sure inside a flexible container will be equal 
to the pressure outside. This makes it easy to 
calculate pressure/volume relationships. If 
the pressure increases, the volume decreases 
proportionally. This is expressed by Boyle’s 
law: pxV = constant. In this formula, “p” stands for pressure and “V” for volume. The formula expresses 
that multiplying the pressure with the volume should always yield the same result. So, if one doubles, 
the same result is only possible when the other is reduced to half. Or, if one of them triples, the other 
has to be a third.

For numbers that are less intuitive you may need a calculator. Just multiply the known situation (for 
which you know both pressure and volume) and then divide the result by the single factor you know for 
the new situation (the pressure or the volume). The answer is the missing information. Unfortunately 
the formula only works with pressure and not with depth. If an object is moved from 10 meters depth 
to 20 meters depth, you will have to use the respective pressures in the formula (2 and 3 bar). If you 
enter the depths directly in the formula, the yielded result will be wrong. Do not forget at the end to 
convert the pressure to a depth if that is asked for. Take one bar off the result (the atmospheric pres-
sure) and then take 1 bar for every 10 meters (or 0.1 bar for every meter if you prefer).

Calculate pressure, volume and 
density relationships.
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Light bends when it moves from one medi-
um to another. This phenomenon is called 
refraction. You can see this when putting a 
pencil in a glass of water – the pencil seems 
to be bending at the point where it pierces the surface. Light changes direction 
when it passes from air to water and when it passes from water to air. Divers 
wear a mask (filled with air) to be able to see clearly underwater. Light thus 
passes from the water into an air space before it hits the eye. As a conse-
quence, divers see the underwater world as if they were observing it through a 
(mild) magnifying glass. Objects appear to be closer and larger than they actu-
ally are.

The same phenomenon also means that objects in the right edge of 
your field of vision are seen further to the right. Objects to your left 
seem further to the left. It is surprising how fast divers adapt to 
this altered vision. In the beginning you have to consciously reach 
further to grab something then where you see it. After as little as a 
few hours underwater divers adapt auto- matically. In reality, ob-
jects are about a quarter further away than where you see them. 
The error in size depends a bit on the dis- tance from your mask, but 
can be up to a third larger.

Water also filters light. Some colours are filtered quickly; others 
penetrate to greater depths. The first colour to disappear is red. Red light cannot penetrate more than 
about 3 meters. Next orange, yellow, green and finally blue disappear. Without its natural colours, the 

underwater world looks less fascinating than it would with those colours. 
This is why many divers use a torch even in bright daylight with clear under-
water visibility. You will also see less contrast underwater than you do on 
land. This is due to particles in the water, which make it diffuse. The available 
contrast depends on the visibility – the more particles in the water, the less 
contrast. Divers cannot compensate for loss of contrast with tools such as a 
light – if you want to see clearer, you have to move closer.

Underwater sound travels more than 4 
times as fast than on land. The exact differ-
ence in speed depends on water tempera-
ture, but for simplification, rounding to 4 
times quicker serves all practical purpose. 
Directional hearing depends on the slight 

time difference that a sound reaches the ears. If a sound originates from your left, the sound waves will 
hit your left ear before reaching your right ear. With the faster speed of sound, the time difference does 
not match your experience and your directional hearing is lost. You experience sound underwater in 
the same way you would when hearing music 
from a headset set for mono.

Sound can thus not serve navigational purposes 
– other than sound getting louder when ap-
proaching the source of sound. This means that 
divers have to rely on other navigational aids. A 
compass serves well. It is a good habit to set the 
compass at the beginning of a dive in order to 
aid in navigating back to the point of entry.

Describe the behaviour of light 
underwater.

Tell how much faster sound 
travels underwater than on land 
and explain the consequences 
for a diver.
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Heat is lost when a warmer substance transfers heat to a colder sub-
stance. The body temperature of a diver is warmer than the sur-
rounding water. Body temperature is thus lost via transfer to the 
water. The same happens on land, where body heat is lost to the 
lower ambient air temperature. Water is a good heat conductor, but 
air is not. This means that the loss of body heat is greater in water 
than in air. In water you lose body heat up to 25 times faster than in 
air.

The loss of heat in water is mainly due to conduction –
the conductor (water) is in direct contact with the 
skin. The greater the difference between body tem-
perature and water temperature, the quicker the heat 
loss occurs (as it would on land). To reduce the tem-
perature difference between the skin and the water in 
direct contact, divers wear a suit. Your body heat 
warms up the water in the suit, which reduces the 
difference in temperature. As long as the water in the 
suit is not replaced with a fresh supply of cold water, 
loss of body heat is retarded. A snugly (but not too 
tight) fitting suit helps to avoid losing the already 
warmed up water. In colder water divers wear semi-
dry suits. These suits have seals at the ankles, wrists 
and neck that aid in further limiting loss of warmed 
up water.

Dry suits avoid any direct contact with surrounding water (except 
for perhaps the hands and face). Most dry suits do not provide ade-
quate isolation and require the diver to wear thick underwear. Div-
ing in a dry suit differs from diving in a wetsuit to the extent that 
training is required (an initiation) before actually using a dry suit. 
In any case dive suits are meant to avoid continual contact with 
cold water – either by keeping the warmed up water in place or by 
avoiding contact with the water. The actual loss of heat occurs by 
conduction, but it is the convection that is the major cooling factor. 
Convection is a process that makes warmed up air or water flow 
away (warm air and water flow up). Convection is accelerated by ventilators or movement. A dive suit 
is thus slowing down the loss of body heat by substantially reducing convection.

Reduced risk of losing body temperature is accompanied the risk of overheating. On warm days, divers 
should prepare all equipment and do other dive preparations before putting on the suit. Avoid over-
heating by donning the suit only shortly before entering the water. If there are unexpected delays while 
already wearing a suit, consider a shower or swim to cool off.

Water is 800 times denser than air. This makes it harder to move 
underwater than in air. You already feel the substantial difference 
when walking through knee deep water. Divers must move slowly –
moving two times faster will require four times the energy. It also 
requires a streamlined position. Analogue to aerodynamic on land, a 
streamlined diver is hydrodynamic. To be hydrodynamic, equipment must be worn close to the body. 
The diver should position weights on locations that allow a near horizontal swimming position. Stream-
lining thus requires not only that divers have the right amount of weights (buoyancy), but also that they 
are correctly positioned (trim).

Tell how much faster an unpro-
tected diver loses body heat 
underwater compared to on 
land and what the consequences 
of this difference are.

Tell how dense water is com-
pared to air and what the con-
sequences are for a diver.
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If an object floats, it 
has positive buoyan-
cy. If an object sinks 
it has negative buoy-
ancy. Underwater, 
divers strive to avoid 
either. If a diver neither sinks nor floats, we speak of 
neutral buoyancy. Water exerts an upward force. To 
achieve neutral buoyancy, this upward force must be 
exactly in balance with the weight – the downward 
force. The downward force results from the weight of 

the object or diver. The upward force results from the weight of the water that is being displaced – it 
thus depends on a combination of the volume (the size of the object or diver displacing water) and the 
weight of the water (the density).

Salt water is denser than fresh water. When diving in salt water, the upward force is thus greater. A 
diver who is neutrally buoyant in fresh water would float in salt water. In the sea, divers need to carry 
more weight than in a lake or pool. A rule of thumb says that the amount would be the weight of the 
diver divided by 40. A 60 kg diver with a cylinder that weighs 15 kg and a 5 kg weight belt (in total 80 
kg) would add 2 kg to the weights used in a lake when going for a dive in the sea. However, the correct 
amount of weights must always be verified at the beginning of a dive. This is defined by the ability to 
float at eye level with an empty BCD and a near empty cylinder (if the test is done with an empty cylin-
der, add 1.5 to 2 kg). 

Divers achieve neutral buoyancy by adding air to or venting air from the BCD. The air in the BCD is af-
fected by pressure, which means that adjustment is needed every time a diver changes depth. Theoreti-
cally seen, the buoyancy of the diver would stay the same 
when not changing depth. In reality, lung volume also plays 
a role. When inhaling, the amount of displaced water in-
creases, and the diver becomes lighter. When exhaling, the 
diver becomes heavier. On first sight this would result in the 
diver moving up and down with each breath, but luckily 
there is a delay.

After inhaling, it takes a moment before a diver starts mov-
ing up. Also after exhaling there is a delay before the diver 
starts sinking. The delay is big enough to allow the diver to 
remain stable at any depth without a need for breath hold-
ing or consciously timing when to inhale or exhale. However 
– sometimes divers have difficulty with a skill called hover-
ing, because of the delay between inhaling or exhaling and 
the corresponding movement to set in. Hovering is a skill 
where a diver is stable in mid-water without holding breath 
and without moving hands or feet.

To start hovering, establish neutral buoyancy (the correct amount of air in the BCD) and inhale to float 
up slightly into the hovering position. When approaching that point, exhale deeply. Initially the upward 
movement will continue, but will soon slow down. The diver now needs to consciously find the point 
where a downward movement is just about to start (but has not started yet). At that moment the diver 
inhales again. As the downward movement has not yet started, there is no movement to slow down –
the diver will stay in place for a moment before an upward movement would start. Again – do not allow 
the movement to start, but exhale just before that is about to happen. After consciously timing 3 breaths 
in this way, a diver can take up normal breathing and will hover motionless.

List the three states of buoyancy 
and describe the influence of 
lung volume and water salinity 
on buoyancy.
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Air consists of different gases. The main ingredients of air are oxygen 
(21%) and nitrogen (78%). Other gases are far less abundant. All 
other gases together make up the missing 1%. Normally these trace 
gases are ignored, but some (such as carbon monoxide) can cause 
problems. Each gas exerts pressure as if the other gases would not 
be present. All these pressures combined make up for the total pres-
sure. The atmospheric pressure of 1 bar at the surface is thus the 
sum of the pressure exerted by oxygen (0.21 bar), the pressure of nitrogen (0.78 bar) and the pressure 
of the combined trace gases (0.01 bar). The pressure exerted by a single gas is called a partial pressure 
and reflects its part of the total pressure. Partial pressure is calculated by multiplying the total pressure 
with the percentage of the gas.

Many physiological problems related to diving are caused by gases. Oxygen can become toxic when its 
partial pressure is too high, nitrogen can be the cause of decompression sickness and narcosis. The pro-
cedures explained in this book take such problems into account. Problems related to the partial pres-
sure of gases are decisive for the maximum duration of a dive and the maximum depth. When changing 
to another breathing gas than air, the limits of a dive must be recalculated. Training in such calculations 
is beyond the scope of the Open Water Scuba Diver course. Those who want to dive with other gases 
must thus participate in further training such as the Nitrox initiation.

Preventing Decompression Sickness

Virtually all divers use dive computers to prevent decompression 
sickness. This was different in the past. The first commercially avail-
able dive computers date from 1983. It took many years to attain the 
current widespread use. It is thus not too long ago that at least some 
divers were using dive tables. A dive table requires the use of a tim-
ing device (such as an underwater watch) and a depth gauge. Dive 
computers have taken over the function of these instruments, and 
have made the use of tables redundant. It is far more convenient to 
use a computer, but a diver must understand what a computer does 
in order to use it safely.

It is not easy to develop an understanding of what a computer does by just observing the numbers on 
the display. The computer displays the duration of the dive, the current depth, the maximum depth and 
the time the diver could still stay at the current depth. All numbers change constantly. Although it is 
possible to understand some relationships, it is not easy to grasp how these changes are tied together. 
The fact that previous dives influence the numbers for a current dive is a further complicating factor.

Understanding dive computers becomes a lot easier when understanding dive tables. For that reason, 
divers should develop a basic understanding of tables before using computers for dive planning. That 
understanding is developed by calculating some simulations of dives. The results found in these calcula-
tions should provide for the following insights:

· The deeper you go the shorter the available dive time is.
· An uninterrupted ascent to the surface is only possible for conservative time/depth combinations.
· If you make a second dive on the same day, you must account for nitrogen penalty from the last dive.
· By allowing for a longer surface interval between dives, the consequences for the repetitive dive 

become less (you can stay longer or go deeper).
· You cannot change from one computer to another between dives. If a computer breaks down or if 

you change dive centre between dives (while using rental equipment), an extended pause is needed. 

Explain what partial pressure is 
and how this relates to the re-
quirement to obtain special 
training before diving with any 
other gas than air.

Demonstrate the use of a dive 
table to calculate dives, surface 
intervals and repetitive dives to 
a level that shows adequate 
understanding of the concept of 
residual nitrogen as an intro-
duction to the use of dive com-
puters.
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The “points to keep in mind when using dive tables” (printed below the table) 
should make you aware that there are some additional points to keep in mind. 
This is the same for dive computers. With respect to these points you should 
verify if a computer takes some of these point into account automatically, or if 
it is your responsibility to plan conservatively:

· Strenuous dives require conservative planning.
· Diving in cold water requires conservative planning.
· Flying after diving requires a waiting period.
· Safety stops (3 minutes at 5 meters depth) are always recommended and 

sometimes required.
· You cannot use the same calculations (without conversion) for diving with other gases than air.
· Altitude dives cannot be made with the same calculation (without conversion) as dives at sea level.
· The speed of ascent is limited to a maximum.
· Repetitive dives should not go to a deeper depth than the previous dive and should not exceed 30 

meters.
· Exceeding the no-decompression limit requires interrupted ascents (decompression stops). Exceed-

ing the limits should always be avoided.

Decompression sickness is related to the 
amount of nitrogen in your body. During 
your dive the amount increases and at the 
surface you exhale the nitrogen. The uptake 
and elimination of nitrogen is a slow process. 
How much nitrogen is taken up in your body 
depends on the pressure (depth) and the 
duration of the exposure to that pressure. To 
quantify the amount of nitrogen in the body, 
tables make use of pressure groups. These 
are letters from the alphabet. “A” stands for 
little nitrogen, “B” for more and “K” for a lot. 
Assigning a letter to a given quantity of ni-
trogen allows you to bring dives into relation 
and thus to be able to do the calculations.

To use a dive table, you start at the top in the middle where 
it says “start here”. Go down to find the intended depth of 
your dive and then to the right to find the time you want to 
stay at that depth. From the box with the time you then go 
down to find the pressure group. In this way, a dive to 21 
meters depth and duration of 30 minutes would yield pres-
sure group “F”. If the exact time or depth is not printed in 
the table use the next greater value. A dive to 14 meters 
during 33 minutes would also yield group “F”.

The second table allows the calculation of the elimination 
of nitrogen at the surface. Descending under the “F” found 
at the end of the previous dive, search for the box that cor-
responds to your time at the surface (each box has a “from 
– to” interval. A diver staying at the surface for 2 hours 
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before diving again would yield pressure group “D”. 
2 hours is longer than 1 hour and 30 minutes, but 
shorter than 2 hours and 28 minutes. A diver stay-
ing at the surface for 3 hours yields pressure group 
“C”. The pressure group found at the end of a sur-
face interval represents the amount of nitrogen 
that must be accounted for in a repetitive dive.

For repetitive dives, table 3 splits the recommend-
ed limit for each depth into a nitrogen penalty and 
the time remaining before reaching recommended 
limit. The penalty is given in the white part of each 
box, the remaining dive time in the blue part. If 
there is no blue part (in that case the same part of 

the box is red) it is not worth your while to go diving at that depth. You should either make a shallower 
repetitive dive or extend the surface interval to get into a lower pressure group.

If a diver yielding group “C” at the end of a surface 
interval would want to make a dive to a depth of 
18 meters, then the nitrogen penalty would be 17 
minutes. The remaining time before reaching the 
recommended limit is 38 minutes. This example 
can be used to illustrate the relationship between 
table 3 and table 1. For 18 meters depth, table 1 
provides a recommended limit of 55 minutes. 
Table 3 (for 18 meters and a diver in group “C”) 
gives a penalty of 17 minutes and a remaining 
time of 38 minutes. 17 + 38 = 55. The sum of two 
values in a box in table 3 is thus the same as the 
recommended limit provided in table 1 for that 
same depth.

To calculate a third dive (and any dives after that), you need to re-enter table 1. After re-entering, the 
whole procedure is the same as for the first and second dive. To re-enter you need to add the nitrogen 
penalty to the duration of the dive made. Let’s take the diver in the previous example. The diver entered 
the water for a second dive in group “C” to make a dive to 18 meters depth. The diver has a 17 minute 
nitrogen penalty and can dive no longer than 38 minutes. Assume the diver to ascend after 30 minutes. 
Add the penalty (17 minutes) to the dive time (30 minutes). This yields 47 minutes. To calculate the 
pressure group after that dive, enter table 1 for 18 meters and look for 47 minutes. The 50 minute box 
is the next greater value - descending to the bottom of table 1 yields group “H”. From this point onward 
the surface interval and the repetitive dive may be calculated.

Both saturation and elimination of nitrogen start faster and then 
slow down as the quantity of nitrogen in the body approaches what 
is “normal” for the depth. The fast elimination in the final phase of an 
ascent and the first minutes at the surface can be compared to open-
ing a bottle of a carbonated soda. Rather than opening the bottle 
instantly, you would open it a little to let some of the gas escape. Only after the speed of gas elimination 
from the soda in the bottle slows down, you open it completely to pour your glass. Making a safety stop 
(stopping for 3 minutes at 5 meters depth) is a similar action – you allow your body to get rid of most 
nitrogen in a controlled manner (while still being under some pressure) and then progress to the sur-
face.

Explain why divers should make 
a safety stop at the end of every 
dive.
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The controlled elimination of nitrogen just before surfacing sub-
stantially reduces the risk of decompression sickness. Even if 
limits from dive computers or tables are respected, there is al-
ways a risk that decompression sickness can occur. Safety stops 
reduce that risk. It should be obvious that the risk is higher for 
dives that approach table or computer limits. Dives with a re-
maining dive time of 5 minutes or less and dives to greater depth 
require additional safety by making a stop. However – the ad-
vantage of safety stops is so substantial that it should be consid-
ered a recommended part of every dive.
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Module 2 – Diving 
Equipment
As a diver you depend on the proper functioning of your equipment. Autonomous divers must decide 
themselves if equipment is suitable for the prevailing conditions and verify that the equipment is in 
good working order. This second chapter covers the functioning of diving equipment and informs you 
on features that make equipment suitable for specific environmental factors.
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Diving Equipment

The choice of a diving mask has a big influence on the pleasure a 
diver gets out of each dive. The human eye needs an air space to see 
clearly. The first feature of a dive mask would thus be a seal that 
prevents water from entering. This requires the mask to have a 
shape that is adapted to the size and shape of the diver’s face. To choose a mask, it should be placed on 
the face (without placing the strap) while looking up to the ceiling. When inhaling through the nose, the 
mask should then seal against the face. If the weight of the mask is not enough to bring it in a sealing 
position (if you have to push it in place), you should choose another model.

The second feature is a low volume. To assure a wide field of vision without a need for a big diameter of 
the glass (which would cause drag), the glass needs to 
be close to the eyes. The third feature is the glass itself. 
If it breaks it may cause eye injury. For that purpose 
the glass should be made to avoid splintering. Tem-
pered glass fulfils that requirement.

In order to equalize the pressure in the mask during 
descent, the nose must be enclosed. The nose pocket 
allows exhaling into the mask to equalize it. A diver 
must also be able to equalize the ears, which leads to 
the fourth feature of having a nose pocket. The nose 
pocket should be constructed in such a way that it’s 
easy to pinch the nose with a regulator in the mouth. 

The last feature would be a comfortable strap to keep the mask in place.

Apart from the features of the mask, it also should be easy to prevent condensation on the inside of the 
glass. When masks were made of neoprene (as was the case in the past) this was easily done by spitting 
in the mask and then rinsing again. Silicone “respires”. Molecular particles release from the silicone and 
end up sticking to the glass. This prevents spit or other products used to prevent condensation from 
functioning. To remove the silicone from the glass, they can be burned away with a lighter or scrubbed 
away with a product such as (non-gel) toothpaste.

Snorkels allow divers to breathe at the surface without using their 
(limited) air supply. To be easy accessible, it is preferred that a snor-
kel is attached to the strap of the diving mask. If current or other 
factors make that option uncomfortable, the snorkel may be stored 
elsewhere, such as in a BCD pocket.

Snorkels must not be too long. If the diver were too deep in the 
water, it would be hard to inhale, because the tip of the snorkel is 
above the surface. The inhaled air has atmospheric pressure. This 
would not only make it hard to pull the air to greater depth, but 
could also cause lung problems. A long snorkel would also increase 
the dead air space. Dead air space is the path the inhaled air has to 
travel before it enters the active part of the lung (the alveoli where 
gas exchange takes place). The mouth and bronchi are natural air 
spaces. A snorkel (or second stage of a regulator) is an artificial 
dead air space.

When inhaling, the volume from the dead air space reaches the 

List 5 key features of a diving 
mask.

List two parameters with re-
spect to the size of a snorkel and 
explain why these are im-
portant.
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lungs followed by the fresh air. The dead air space contains less oxygen and more carbon dioxide. This 
is why it is recommended that divers breathe slowly, but deeply. A deep breath allows more fresh air to 
reach the lungs.

For the same reason, the diameter of a snorkel may not be too big. Too small a diameter makes it hard 
to breathe (as if you were breathing through a straw); too big a diameter would increase the volume of 
the dead air space. Snorkels sold by professional dive stores must meet standards with respect to size.

There are several techniques to remove water from a snorkel before inhaling. Sharply exhaling into the 
snorkel is an option. This is called the blast method. For some people this is difficult. If a diver has trou-
ble blasting water out of the snorkel, you may opt for a snorkel with a drain valve. Those who have no 
problems with this technique may be better off with a simple snorkel without a valve. Since the snorkel 
is not in permanent use (as would be the case for a skin diver) maintenance can be an issue. The valve 
may get out of position, allowing water to enter when inhaling. A simple snorkel without a valve always 
works.

Full foot fins are worn with bare feet or thin socks, while open heel 
fins require a diver to wear booties. Many full foot fins are made for 
snorkelling rather than scuba diving. They are less rigid, which re-
sults in more comfortable swimming. It also results in less propul-
sion. With light equipment (a thin suit), full foot fins may be a com-
fortable choice. An exception would be dives requiring a diver to 
enter by walking into the water. Booties can provide protection against stones or sharp objects. This is 
why you will also find divers preferring open heel fins for dives in tropical conditions.

Open heel fins are rigid. They are meant to be used in combination with booties. Booties provide both 
thermal insulation and protection when walking in shallow water. The extra propulsion is a must when 
diving with heavy equipment (a thick suit or big cylinders). Open heel fins have a strap that must be 
tightened before swimming. Some fins have mechanisms that make tightening and loosening easy. Fins 
must be adapted to the muscle strength of the individual diver. If fins are too rigid; the diver will risk 
frequent leg-cramps. Leg-cramps can also be caused to reduced circulation due to a tight foot pocket.

Diving equipment needs maintenance. For mask, snorkels and fins, 
the procedures are not complex. Rinse equipment after use and dry 
it out of direct sunlight. Once a year additional cleaning is recom-
mended. Clean equipment in warm water with some dish washer 
product and rinse it. If salt or minerals accumulated on the equipment, this can be removed by soaking 
the equipment in water with a mild acid (white vinegar). Rinse the equipment with tap water after an 
acid has been used.

Regulators have a first and a second stage. The first stage reduces 
the pressure in the cylinder to about 10 bars above ambient pres-
sure. This is called the intermediate pressure. The intermediate 
pressure is the pressure in the hose leading from the first to the sec-
ond stage – the intermediate pressure hose. The second stage then reduces the intermediate pressure 
to the ambient pressure. The ambient pressure is the pressure surrounding the diver at the depth of the 
dive.

There are two types of first stages. The most durable are membrane first stages. They need less mainte-
nance because water does not enter the part of the first stage where functional parts are moving. Piston 
first stages are simpler, but require more maintenance because of entering water. When the water 
dries, salt and mineral residue remains which causes wearing of moving parts.

Describe the difference between 
full foot and open heel fins and 
explain the conditions in which 
they are used.

Describe the care for non-
pressure scuba equipment.

Describe the functioning of the 
first stage of a scuba regulator.
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The first stage has a feature that allows the ambi-
ent pressure to enter the mechanism. In a mem-
brane first stage, the ambient pressure is trans-
ferred to the mechanism via a membrane. In a 
piston first stage, holes around the first stage al-
low water at ambient pressure to enter the first 
stage. The ambient pressure then directly “pushes” 
on the piston. In addition to the ambient pressure, 
there is a spring. The sum of the force of the spring 
and the ambient pressure is equal to the interme-
diate pressure.

The breathing comfort that can be offered by the 
second stage of a regulator does not only depend 
on its design. The stability of the intermediate 
pressure provided by the first stage is also an im-

portant factor. Some first stages do not fulfil the rule that the intermediate pressure is equal to the force 
of the spring plus the ambient pressure. They also restrict airflow, which makes them suitable only for 
relatively shallow dives. Such non-balanced first stages are still used for rental equipment. Autonomous 
divers investing in their own equipment normally choose a balanced first stage. Those who are con-
cerned with durability and the need for maintenance opt for the membrane balanced version.

There are two common options for attaching the first 
stage to the valve of the cylinder. These are the yoke 
connection and the DIN connection. DIN stands for 
German Industrial Standard (Deutsche Industrie Norm). 
When using a yoke connection, the O-ring sealing the 
connection is found in the cylinder valve, for a DIN con-
nection, the O-ring is attached to the first stage of the 
regulator. With the yoke connection, a knob allows the 
attachment. A DIN model is screwed into the cylinder. 
Most cylinder valves have inserts and allow the use of 
both first stage variations.

When the regula-
tor is in place, the 
pressure can be 
put on by open-
ing the cylinder valve. During that action you should push the 
purge button of the second stage until air starts flowing. This is 
done to protect the mechanism against the abrupt impact of cyl-
inder pressure (the pressure in the regulator would otherwise 
increase instantly from 1 to 200 bars). Also point the pressure 
gauge away. The pressure gauge receives the cylinder pressure. If 
there is a technical problem with the instrument, damage will 
result when pressure is put applied.

The entry from the intermediate pressure hose into the second stage 
is sealed with a spring-loaded valve. The spring is just strong enough 
to hold back the intermediate pressure. The valve is also connected 
to a lever that touches the membrane of the second stage. When a 
diver inhales, the membrane is pulled inward. This action pushes the 
lever down. The movement of the lever opens the valve and air can flow into the second stage. When 

Describe the functioning of the 
second stage of a scuba regula-
tor.
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the diver stops inhaling, the membrane moves back to its original position and the second stage valve 
can close again.

A second valve (the exhalation valve) in 
the lowest part of the second stage al-
lows the air exhaled by the diver to es-
cape. In most cases the escaped air flows 
via an exhaust tee which is constructed 
in such a way that the escaped air does 
not flow in front of the divers mask. Be-
cause of the position of the exhalation 
valve (the lowest point in the second 
stage), the second stage filled with water 
can easily be cleared. Since air is lighter 
than water, air exhaled into the second 
stage will force water toward the lowest 
point. The exhaled air accumulates in the 

second stage and the water escapes via the exhalation valve. If the diver has no more air in the lungs, 
the same can be achieved by momentarily pushing the purge button on the second stage. In that case, 
use your tongue as a splash shield.

Within a regulator the cylinder pressure is thus reduced in two steps. In the first stage the pressure 
drops to intermediate pressure and then in the second stage to ambient pressure. When the pressure 
drops, so does the temperature. Inside a regulator temperatures can easily drop below zero. In a first 
stage this normally does not cause problems, but in the second stage is can. Many second stages are 
made of plastic. Plastic is a bad heat conductor which prevents the surrounding water from warming up 
the inside of the regulator. If a regulator is only used in moderate to warm water, this is not a problem. 
Second stages used in cold water must have improved conducting capacity. This can be done by adding 
metal parts, or by using a metal or carbon second stage.

Divers are equipped with an 
alternate air source to make it 
easier to assists an out-of-air 
diver. If no alternate air source
were available, two divers 
would need to share a single air 
source. This technique is called 
buddy breathing. Buddy breath-
ing means that each diver in 
turn takes two breaths and then 
hands the second stage back to 
the other. In the past, buddy 

breathing was the only option in an out-of-air situation. Concerns about hygiene during training and the 
ability of divers to perform the technique under stress have led to a search for other options.

When an alternate air source is used, each diver can breathe when needed, without waiting for the oth-
er. The most common option is an additional second stage called an octopus. This second stage has a 
longer hose. Often the hose and the second stage have a bright colour for easy recognition. When anoth-

List three options for an alter-
nate air source and some con-
siderations to opt for either one 
of them.
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er diver signals to be out of air, the octopus is handed and the two divers grab hold of each other to stay 
close (because of the limited length of the hose). An octopus should be of the same brand as the main 
second stage. Different brands have a slightly different intermediate pressure. A single first stage can 
only provide one pressure. If both second stages are the same brand, the intermediate pressure will be 
correct for a proper functioning of both.

A second option is a combination of an inflator with a regulator. This has the advantage that it is easily 
grabbed in an emergency. Divers manipulate their inflator several times during a dive. The frequent use 
improves the ease in finding it. The inconvenience is the changed technique. The donor should now give 
the main second stage to the out-of-air diver. The hose of an inflator/regulator is too short to hand to 
another diver. Due to the short hose it is the donor who breathes from the alternate air source. The 
alternate air source should also, in this case, be of the same brand as the main second stage.

Both options (octopus and inflator/regulator) only serve to help another diver, but are of limited use 
for self-rescue. If the main regulator fails, the alternate air source is affected as well. This is why divers 
who visit sites with an additional risk of regulator failure tend to opt for two completely separate sys-
tems. Diving in cold water would be an example in point. In this case the diver should have a twin-valve 
on a cylinder, or have two separate cylinders (small cylinders for an alternate air source are called po-
ny-bottles). An independent cylinder for the alternate air source would not only serve to help an out-of-
air diver, but is also useful for self-rescue. Regulator freezing results in violent free-flow. If a diver has 
two separate systems, the affected cylinder valve could be closed. In that case the second regulator 
would still be functional. The second regulator could be of the octopus type, but could also be an inflat-
or/regulator.

A submersible pressure gauge (SPG) allows the diver to monitor how 
much air is remaining in the cylinder. That information needs to be 
fed to the instrument. The traditional way of doing this is by using a 
high pressure hose connecting the SPG to the first stage of the regu-
lator. This option has proven very reliable, which for many divers is 
the reason why they still prefer that configuration. Another option is 
a transmitter on the first stages of the regulator. The transmitter emits an electronic signal that is 
picked up by the diver’s computer. In that case the diver does not have a separate SPG. The information 
on cylinder pressure is integrated on the display of the dive computer.

Divers must monitor their submersible pressure gauge. On an 
exciting reef or when engaging in activities such as underwater 
photography, it is easy to forget everything else. To prevent fail-
ure to monitor, buddies should remind each other. When you 
monitor your own air supply, you should signal your buddy to 
do the same. Many divers have developed a set of hand signals 
that can be used to inform each other of the pressure in their 
cylinder.

Cylinders should not be emptied completely. A possible problem 
at the end of a dive should always be anticipated. In general, divers should consider the last 30 to 50 
bars in the cylinder as a reserve – a reserve that should not be used unless there is an emergency during 
the final ascent. For dives that complicate access to the surface, an additional reserve is required. In ice 
diving or other adventurous activities (for all of which special training is required), a reserve of a third 
of the total supply is common.

Scuba cylinders come in different sizes. In general they are filled at a 
pressure of 200 bars, but some divers use 300 bar cylinders. 200 
bars is recommended because of their weight and because of the 

Describe the use of a submersi-
ble pressure gauge (analogue or 
electronic) and at what pres-
sure a dive should be ended.

Describe how scuba cylinders 
should be handled and how to 
operate a cylinder valve.
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availability of 200 bar fills. 10 and 12 litres cylinders are most common. Deep divers often use larger 
cylinders (i.e. 15 litres). Twin-cylinders (two cylinders connected via a bridge) are often more comfort-
able to carry than large single cylinders. Some experienced divers use so little air that they prefer a 
smaller cylinder (i.e. 8 litres).

There are exceptions, but you will find that the cylinder you use is either made of steel or aluminium. 
Steel cylinders have a thin wall. Aluminium is less resistant to pressure, which requires a thicker wall. 
Aluminium is lighter than steel, but because of the substantially thicker wall, you will find aluminium 
cylinders to be heavier than their steel counterpart. The thicker wall also makes aluminium cylinders 
bigger. The bigger volume reduces their underwater weight (a big size makes even heavy objects float). 
The lack of underwater weight requires the diver to carry more weights.

Aluminium cylinders are more resistant to corrosion than steel cylinders. For that reason they are often 
used in warm climates. In colder areas, you will find that most divers prefer steel cylinders – they are 
smaller, lighter and the diver can wear less weight. Steel cylinders are painted to provide a protective 
layer against corrosion. To prevent damaging the protective layer, many divers use netting around the 
cylinder. The netting also prevents the cylinder from slipping out of the BCD cylinder strap.

Scuba cylinders are pressure containers and must be used with care. They should not be left standing 
unattended. During transport they must be attached. For this purpose, most boats for diving have cylin-
der racks. In cars, cylinders are often immobilized by packing them between and under gear bags. 

The cylinder valve is a simple open/close mechanism. Before a regulator is attached, any water in the 
valve should be purged by momentarily opening the valve. If possible, water should be prevented from 
entering the valve in the first place. Water in the valve will dry and leave residue of salt or minerals 
behind. In the long run, this will make it increasingly hard to open and close the valve. That is also the 
reason why twin-valves should only be used with two regulators in place.

After water is drained from the valve, the condition of the O-ring is 
checked. If the O-ring is OK, the regulator is attached. Open the cylinder 
while suppressing the purge button on the second stage of either the pri-
mary second stage or octopus (release the button as soon as air starts flow-
ing). The valve should now be opened completely (do not turn half or a 
quarter turn back as you may do with welding cylinders). At the end of the 
dive, close the cylinder and purge the regulator. Purging takes a moment. 
The regulator itself purges instantly, but the passage to the high pressure 
hose leading to the SPG is so small that air can only escape very slowly.

If you own your own scuba cylinder, it should be presented for valve maintenance and a visual inspec-
tion of the cylinder once a year. Scuba cylinders must also be hydrostatically tested in intervals of a few 
years (this varies per country). During a hydrostatic test, the cylinder is filled with water and is pressur-
ised well above the pressure on which it is normally used. The service technician who does the annual 
visual inspection of your cylinder can inform you about the interval for hydrostatic testing in your re-

gion. A visual inspection does not involve pressure. The technician 
removes the valve and then inspects the inside and outside of the cyl-
inder.

In the early days of diving, scuba 
cylinders were equipped with straps 
to carry them. In most cases the 
straps were attached to a metal or 
plastic plate called a back-pack. That configuration is now rare. Today, 
the back-pack is (in most cases) an integral part of the BCD. The BCD 

Describe how a diver carries a 
scuba cylinder on the back.
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has a strap to be placed around the cylinder. Once this is done, the BCD serves the same purpose as the 
straps used in the early days. The strap has a mechanism that allows tightening the strap. The strap 
must be very tight to prevent the cylinder from slipping during the entry or during the dive. A dry strap 
may stretch when it gets wet. If the BCD has not been used for some time, you must moisten the strap 
before tightening it around the cylinder.

A BCD is meant to adjust buoyancy. Adding air will make a diver 
more buoyant. Venting air will decrease buoyancy. The ability to add 
or vent air is not influenced by the fit of the BCD, but there are two 
other aspects that are strongly affected. The first is the trim of the 
diver. The amount of air in the BCD relates to being positively, nega-
tively or neutrally buoyant. The trim relates to the position in the water. Too big a BCD will pull the 
diver on his back when hovering motionless in mid-water. The cylinder is heavy. If the top of the cylin-
der is allowed to hang behind the back of the diver, this will result in an uncomfortable trim.

Too big a BCD will also cause discomfort by allowing the cylinder to role on the back when moving from 
left to right. A proper fit of a BCD requires the possibility to adjust the straps in such a manner that the 
cylinder is strapped tightly against the back. Too small a BCD is not good either. If inflated, most of the 
expansion of the BCD is outward. It cannot be prevented that there is some inward expansion as well. If 
the BCD is too tight, inflation would result in uncomfortable pressure around the chest.

In order to control buoyancy, 
a diver has to add air to the 
BCD or vent it. The easiest 
way to add air to the BCD is 
via the low-pressure inflator. 
A hose is connected to the intermediate pressure from the first 
stage and to the inflator. At the surface, inflate the BCD by hold-
ing the inflator button until the BCD is adequately filled – un-
derwater, push the inflator momentarily with short bursts until 
neutral buoyancy is achieved.

A second button on the inflator can be used to vent air from the 
BCD. If the BCD has a pneumatic system, just pushing the button is 
enough. With the more common traditional inflator, the corrugat-
ed hose must be held in a position that makes it the highest point. 
Air will only escape if the opening (the inflator) is higher than the 
air pocket in the BCD.

If a BCD is over-inflated, it could burst, leading to instant negative 
buoyancy (an emergency). To prevent this from happening, a BCD 
is equipped with one of more safety valves. The safety valve opens 
to vent air from the BCD when the pressure inside gets too high. A 
high pressure in the BCD can be caused by holding the inflator 
button too long, or by ascending with a full BCD. In most cases, the 
safety valve is equipped with a cord to allow manual dumping of 
air. Such quick releases (or dump valves) are ideally positioned to allow a diver to dump air in a head-
up position (one valve) and in a head down position (another valve). In many BCDs the corrugated hose 
is also equipped with a dump valve.

The main difference between the care for the regulator and BCD 
compared to other equipment is that these must also be rinsed on 
the inside. To rinse the BCD inside, push the inflator button for vent-

Explain why proper fit and ad-
justment options are important 
for a BCD.

Explain how air can be added to 
the BCD and how the air can be 
vented.

Describe the care for regulators, 
SPG and BCD.
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ing air and let some tap water flow into the BCD. Then move the water in the BCD so that the tap water 
can rinse the entire inner bladder. Once the rinsing is done, drain the water by holding the inflator so 
that it is the lowest point (use the button for venting air).

The regulator is more delicate. Only the second stage 
should be rinsed inside. During the dive, the inside of the 
hoses and first stage are not in contact with water. There is 
no reason for rinsing these. Water in the hoses and first 
stage can cause regulator and SPG problems. To prevent 
water from ending up in the first stage, a protection cap 
must be placed on the part that connects to the cylinder 
valve. To prevent water from ending up in the hoses, do 
not push the purge button, because that action would open 
the passage between the second stage and the hose.

Regulators and the inflator from the BCD need professional maintenance. O-rings, filters and some oth-
er parts need to be replaced, the inside must be cleaned and the equipment must be inspected and ad-
justed. The best time to present your equipment for an annual service is just before the beginning of the 
diving season. If you dive a lot (more than 100 dives per year) additional maintenance may be needed. 
The maintenance of inflators and regulators is done by certified equipment technicians.

Dive suits delay the loss of body heat. For a comfortable dive, the suit 
must be selected with the water temperature in mind. Water in con-
tact with the skin will warm-up. If this water is replaced by new 
(cold) water immediately, a diver will get cold very fast. A wetsuit is 
meant to keep a layer of water in place. The suit provides some 
thermal insulation, but the delay in loss of body heat is mainly due to 
reduced circulation. The reduced circulation allows the body to 
warm-up the water in the suit and then keeps it there.

Wetsuits come in different thicknesses. 3mm, 5mm and 7 mm or 
combinations thereof are common. Thinner suits are used as pro-
tection against abrasions, but do not provide much thermal pro-
tection. For a wetsuit to function properly, it should fit snugly be
not be too tight. The quantity of water in the suit should be mini-
mal. Pockets of water (for example under the armpits) would 
cause a pumping action when the diver moves and thus evacuate 
the warmed up water to be replace by cold water. A wet suit with 
a good fit can delay the loss of body heat surprisingly long.

Semi-dry suits are essentially the same as wetsuits, but have ad-
ditional features to reduce circulation in the suit. They have a 
“dry” zipper – a zipper that does not allow water to flow through. 
They also have a seal at the wrists, ankles and neck. The combination of the “dry zipper” and seals 
makes it unlikely that larger quantities of warmed-up water get lost. Due to the reduced circulation, the 
diver can stay warm longer.

A suit must also be adapted to the depth of the dive. The temperature at depth is often lower than close 
to the surface. The suit is also compressed during descent. A 3mm suit may be adequate for dives at 
shallow depth, but not for a deeper dive. At 20 meters depth, a 7mm suit is likely to be compressed to a 
thickness of no more than 3mm. The reduced thickness and the lower water temperature at depth are 
thus important considerations for the choice of a suit.

Describe the different types of 
exposure protection available to 
divers, the principle of their 
functioning and the accessory 
equipment items (hood, gloves, 
and booties) to improve insula-
tion.
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Insulation can be substantially improved by minimizing the area of bare skin. The loss of body heat via 
the head is substantial. A hood provides additional thermal protection. Hoods can be an integral feature 
of the wetsuit, but in most cases it is a separate item. That provides the option to dive with or without. 
Gloves can be worn to protect the hands. There is general consensus amongst divers that gloves are 
meant for thermal protection and not for protection against abrasions. When wearing gloves, a diver 
could damage underwater life and not even notice. An exception would be activities such as search & 
recovery.

Booties have a dual purpose. They protect the diver when walking into the water during dives from 
shore and provide thermal protection. Booties are more or less standard equipment when diving with 
heavy equipment (a thick suit or large cylinder). Most full foot fins do not provide adequate propulsion 
for a diver wearing heavy gear.

Dry suits provide an air space all around the diver’s body. Seals at the 
wrists and neck and a waterproof zipper prevent water from enter-
ing the suit. In most cases, the booties are an integral part of the suit. 
Dry suits are either thin (tri-laminate) or are made of the same mate-
rial as wetsuits (neoprene). Tri-laminate dry suits do not provide 
insulation and require the diver to wear an under-suit. The thickness 
of the under-suit can be adapted to the water temperature. Neoprene 
dry suits provide insulation by themselves. Depending on the water 
temperature, these suits can be used with or without under-suit.

The use of a dry suit complicates buoyancy control. Not only the BCD, 
but also the suit requires inflating and venting air to adapt buoyancy. 
The air pocket in the suit also changes the way the diver moves un-
derwater. If water temperatures require the use of a dry suit, divers 
should participate in an initiation to learn how to dive in a dry suit.

Suits have positive buoyancy. A 
diver must wear weights to offset 
this “lift”. The amount of weights 
needed varies strongly with the 
type of suit, the size of the cylin-

der and the salinity of the water. When changing equipment or when 
diving in different salinity, the amount of weight should also be adjusted. The right amount of weight 
allows a diver with an empty BCD and “neutral” breath to float at eye level. This test should be done 
with an almost empty cylinder. Air has weight. An average scuba cylinder varies about 2 kilogram in 
weight between the beginning and end of a dive. If the 
test must be done with a full cylinder, add 2 kilogram to 
the amount needed to float on eye level.

Weights can be worn on a weight belt or be an integral 
part of the BCD. In both cases it must be possible to ditch 
weights in an emergency. Ditching weights should go 
quickly and without effort. At the same time, accidental 
ditching should be prevented. This is why a weight sys-
tem must be equipped with a quick release feature. The 
feature should be designed to prevent accidentally ditch-
ing weights, but should allow one-hand operation in an 
emergency. If a weight belt is used, it is common to wear 
it so that the release is operated with the right hand. 

Name the key feature of a 
weight system and explain how 
to measure the correct amount 
of weight to be used.
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The amount of weight that is ditched when operating the quick release should not be too much. Ditch-
ing too much weight would result in a rapid (uncontrolled) ascent. A rapid ascent would still be pre-
ferred over staying at depth in an emergency, but can be prevented by a proper equipment configura-
tion. If a diver needs a lot of weight (which is often the case when diving in cold water) it can be divided 
over more than one system. For example: a diver with a thick wetsuit needing 8 kilograms of weight 
could put 4 kilos on a belt and 2 kilos in each of the weight pockets of the BCD. That way a diver could 
dump only part of the weights. Dumping a few kilos only will allow for a relatively controlled ascent.

Most dive sites provide adequate clues with respect to the location of 
a diver, but not all. For dives from shore it is a good habit to set a 
compass for the course to swim for returning. On other dives a com-
pass may be needed to swim to a specific location a diver wishes to 
visit, or to follow a planned pattern. Underwater compasses are not very precise, but that is no problem 
considering the short distances a diver swims (compared to distances covered on land). Most underwa-
ter navigation is just meant to maintain a general direction.

A compass has a magnetic needle or disk. The needle or disk 
is supported on a pin in the centre of the compass. The nee-
dle always points to the north (or zero degrees). North (or 
zero) is thus the direction of reference – if you know where 
north is, you know all other directions. If you were to ignore 
all other parts of the compass, the needle by itself would 
allow you to point out north, east, south and west relatively 
accurately. The numbers around the compass ring allow for 
additional precision. A complete circle is 360 degrees. This 
would put east at 90 degrees, south at 180 degrees and west 
at 270 degrees. North can be taken as zero or as 360 de-
grees.

It is rare that dives can be navigated with north, east, south 
and west. Underwater divers use “relative directions”. This means that any new direction is based on 
the previous. If you swim out to a specific site and then wish to go back, you need a return course to 
where you started. The return course is found by adding or 
subtracting 180 to or from the original course. If you swim out 
at 100 degrees, you return at a course of 280°. To turn right, 
you add 90° to the original course and to turn left, you subtract 
90°.

To use a compass, you have to hold it horizontally in front of 
you. If the compass is tilted, it will not provide correct readings 
(the needle is impeded by the glass). The compass must be 
held at the centre of the body. There are different techniques 
to do this, which are part of practical training by a scuba in-
structor.

Colours disappear with depth. To appreciate the true and exiting 
colours from the underwater world an artificial light source is need-
ed. Underwater torches are meant for this purpose (they are also 
used for night diving). Lights are available in different sizes and light 
intensities. Night divers prefer a narrow beam and a relatively low intensity. Lights used to bring back 
the colours of the underwater world are better if they have a wide beam and higher light intensity.

Explain the use of an underwa-
ter compass.

Explain the use and mainte-
nance of underwater lights.
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Underwater lights have either disposable or rechargeable batteries. To access the batteries (and in 
most cases the connection for charging) the light must be opened. To prevent water from entering, the 
opening is sealed with O-rings. O-rings must be cleaned and lubricated with silicone grease before clos-
ing the battery compartment again. You should not use too much silicone grease. The right amount just 
makes the entire surface of the O-ring shiny. Cleaning and lubricating the O-rings should be done every 
time the light has been opened. If a light is not used for several days, disposable batteries should be 
removed. The correct use of rechargeable batteries varies with the type. Refer to the instructions for 
use of the specific torch for the correct use and maintenance.

Divers use a knife as a general tool for cutting and prying. It is con-
sidered safety equipment on sites where entanglement is possible 
(which applies to most dive sites). Most dive knives are bigger than 
allowed by weapon laws in some countries. Depending on local law 
this means that knifes have to be transported in a location where 
they are not easily accessible or cannot be used at all. To solve this problem, underwater tools have 
been developed that serve the same purpose, but are not considered a weapon.

Knives or tools should allow the cutting of fishing nets or fishing lines. This either requires them to be 
relatively sharp or to have a special feature for that purpose. Simple cutters could be used for the same 
purpose.

Knives and tools are made of metal which makes corrosion an issue. Stainless steel would not rust, but 
can magnetically attract rust particles from the water. Attracted rust particles are easily removed, but 
rust is not. To protect knifes and tools against corrosion, they should be rinsed with tap water at the 
end of a dive and should be dried out of the sheath. 

Divers use signalling devices to get the attention of others. Underwa-
ter sound can be used to attract the attention of a buddy or a group. 
“Tank bangers” are hard plastic or metal balls with an elastic strap 
around the cylinder. Pulling the ball away from the cylinder and then 
releasing it provides a sharp noise. “Shakers” are short sections of 
pipe filled with small metal balls - shaking this section of pipe results in a rattling sound. There are also 
devises that can be connected to intermediate pressure. When pushing a button, this the device gener-
ates a loud sound.

To attract attention at the surface in case of an 
emergency, divers carry, at least, a whistle. On 
sites where reaching the shore can become an 
issue if separated from the group, more options 
for signalling are needed. For visual signalling, 
divers use inflatable tubes. The tubes have a 
bright colour and stand high above the surface 
when inflated. Another option is the use of a 
mirror to make use of sunlight to signal the 
location. Flares for divers are commercially 
available in some countries, but are banned in 
others.

Explain the use and mainte-
nance of diver knifes or under-
water tools.

List three options for signalling 
devices underwater and at the 
surface and their use.
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Module 3 – Physiology
and the Diving Envi-
ronment
The conditions in the water influence the body of a diver. When taking decisions on the parameters of a 
dive – something autonomous divers have to do – it is necessary to take these influences into account. 
You should also know how to prevent any negative consequences of these influences. This chapter co-
vers the consequences of pressure, gases and other factors that play a role under water. The emphasis 
is on prevention of negative influences and what should be done if something happens despite all pre-
cautions.

The second part of this chapter covers the diving environment. All dive sites are different. There are 
many different conditions that have an influence on a diver. Such influences must be taken into consid-
eration when planning a dive.. 
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Physiology

Pressure related injuries in diving result from ascending and/or 
descending. As pressure increases or decreases air spaces change 
their volume. The flexibility of airspaces in the human body has lim-
its. If an airspace, such as ears, sinuses or lungs, expands or contracts beyond its flexibility an injury will 
occur. In the word “barotrauma” the “baro” refers to pressure change and “trauma” to injury. If a ba-
rotrauma occurs during descent (increasing pressure) it is called a squeeze. Barotrauma on ascents are 
called reverse blocks or in the case of the lungs overexpansion injury.

If the pressure around a flexible or open (comparable to an inverted 
jar) air space changes, the volume within that air space changes. 
Natural air spaces underlie the same principle. When a diver goes 
deeper, the pressure on the ears increases. This causes the flexible 
part of the ear – the eardrum – to flex inward. To allow the eardrum 
to move back in its normal position, a diver needs to equalize the ears. This is done by aiding air to pass 
through the Eustachian tube. When a diver fails to equalize a slight pressure difference, this will result 
in an uncomfortable feeling in the ears or even pain.

Should a diver not react to bigger dif-
ferences in pressure (a strongly flexed 
eardrum) a more serious situation 
arises. If the pressure increases gradu-
ally (the diver descending slowly) the 
body will equalize by itself by forcing 
body fluids into the middle ear. After 
the dive, the diver cannot hear very 
well. The water in the ear cannot be 
removed (as it could after a swim by 
just shaking your head) and it can take 

a long time (24 hours or so) before the diver has normal hearing again. If the diver descends quickly, 
the body does not have enough time to equalize with body fluids. Fast descents lead to physical damage 
in the form of a ruptured eardrum. Such an event requires medical attention and would ban the diver 
from re-entering the water until the eardrum is healed. It is thus important to equalize early and often.

Equalizing can be done by gently exhaling against a pinched nose, or by 
wiggling the lower jaw. Some divers combine the two methods. If exhal-
ing against a pinched nose, it must be done gently. If the technique raises 
the pressure in the ear, the passage from the middle to the inner ear can 
be damaged. That condition requires immediate attention. Fluid from 
the inner ear flows out which affects the diver’s ability to hear. Should 
the inner ear stay “dry” too long, hearing impairment could be perma-
nent. The condition is easily avoided. Just be aware that equalizing the 
ear only requires the Eustachian tube to open – the air then passes by 
itself. The Eustachian tube is flexible and just needs to be moved slightly 
to open – if wiggling the lower jaw is enough, then so should very gently 
exhaling against a pinched nose.

Sinuses differ from the ears in that they equalize automatically. They are 
connected to the air space in your nose and mouth (just like the Eusta-
chian tube), but with a rigid passage that is normally open. But sinuses 
and ears do share a problem. If you have a cold the passage to the ear 

Explain what a barotrauma is.

Explain how pressure changes 
(may) affect ears and sinuses 
and how to avoid problems.
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and mouth can be blocked, which makes equalization impossible. Blocked sinuses result in a sharp pain 
in the head. Just bending over can trigger a substantial increase in pain. It is out of the question to go 
into the water with blocked sinuses. Blocked Eustachian tubes do not cause pain on land, but will in the 
water because the diver cannot equalize. If you have a cold, do not dive. The use of medication to reduce 
swelling is not an option. Medication can wear off during the dive and ears or sinuses not to be able to 
equalize on the way up. Such a situation is called a reverse block and is very painful. An inability to 
equalize would also result from wearing earplugs. Earplugs split the outer ear in two parts, the part 
between the earplug and eardrum cannot be equalized. Do not wear earplugs for diving.

Most artificial airspaces, such as the BCD, are unlikely to cause any 
physiological complications. The mask and (to a lesser extent) a dry 
suit are an exception. When descending, the diving mask is pushed 
against your face because the inner volume is decreasing. When the 
flexible part of the mask has flexed to its maximum, the pressure 
within the mask can get lower than the outside pressure. If that happens, body fluids will attempt to “do 
the equalizing for you”. That attempt will result in small blood vessels in the face and eyes to rupture, 
leaving a visible shape of the mask on your face. To prevent this from happening, it suffices to exhale via 
the nose from time to time.

In a dry suit a similar situation can occur. Isolated air pockets in the suit can squeeze and cause rup-
tured blood vessels. The extent to which this can happen varies with the type of suit used. Initiations in 
the use of a dry suit cover information on this issue. Both the mask and the dry suit (as far as squeeze is 
concerned) do not require any special action from the part of the diver.

Healthy teeth are not affected by pressure. Tooth with fillings or a 
crown could be a problem on very rare occasions. Problems require 
a combination of three factors. There must be an air space under a 
filling or crown, there must be a passage allowing air from the mouth 
to flow to the air space and the passage must be so small that the air 
cannot escape during ascent. In such situations, the higher pressure 
in the tooth can cause a part to break of. This would then require an intervention by a dentist. Most of 
the very few cases where this happens, it concerns teeth from which the nerve was already removed.

Problems with the stomach and intestines are just as rare as problems with teeth. The stomach and 
intestines are flexible and the gas content normally small. Expanding gas pockets during ascend can 
cause discomfort. For that to happen, the amount of gas must be big enough to expand to a size that is 
beyond the “comfort level” for expansion. If a diver is sensitive to such discomfort after diving, a change 
in diet should suffice to avoid similar events in the future.

The lungs are the biggest natural air space. They are meant to ex-
pand and contract during each breath, but also for the lungs the flex-
ibility has its limits. Lung squeeze is not really an issue for recrea-
tional divers, but it does exist. It represents a limit for breath hold 
dives to greater depth. A recreational diver can descend many me-
ters after having taken a normal breath without a risk of lung-squeeze.

An overexpansion of the lungs must be avoided. Lung overexpansion injuries can be very serious – even 
fatal. They are also easy to avoid by respecting the most important rule in diving. Breathe continuously 
and never hold your breath. To maintain an open airway while the regulator is not in the mouth is pos-
sible in different ways, but is easily assured by releasing a small stream of bubbles from the mouth.

Partial obstructions of the lung are also possible, but rare. They are the main reason why people with 
lung diseases such as asthma should not dive. Heavy smokers can also be at risk of partial obstructions 

Explain how pressure changes 
may affect artificial air spaces 
and how to avoid problems.

Explain how pressure changes 
may affect teeth, intestines and 
stomach and how to avoid prob-
lems.

Explain how pressure changes 
may affect the lungs and how to 
avoid problems.
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in the lung. Normally lung overexpansion results from not respecting the most important rule in diving 
(or airway control problems). Partial obstructions find their cause in a medical condition that cannot be 
avoided by any actions from the diver, other than taking a medical examination in regular intervals.

Divers use airway control in order to avoid inhaling water. Regard-
less if breathing from a snorkel or a regulator – water is not far 
away. Most divers start every inhalation slowly and then progress to 
normal inhalation speed. Water could come from damage in the sec-
ond stage of a regulator, from a worn mouthpiece, jammed exhala-
tion valve or other sources. Slow and deep breathing (as recommended for scuba diving) thus comes 
with a slow start of each breath. 

A special situation results when taking a mouthpiece in the 
mouth underwater (either regulator or snorkel). Before in-
haling, water must be removed. With a regulator this is done 
by simply exhaling into the second stage or by pushing the 
purge button. When using the purge button, proper airway 
control requires the use of the tongue as a splash shield. The 
air flow resulting from pushing the purge button causes wa-
ter drops to fly around within the second stage. Using the 
tongue to prevent them from ending up in the throat is easy. 
There are different techniques to clear a snorkel of water. 
The simplest is the blast method in which the diver exhales 
sharply to blow water out of the tube.

There are cases in which cold 
water ending up in the throat triggered a physical reaction against 
drowning. The reaction causes a spasm of the larynx (the organ of voice) 
that shuts it. Such an event could cause an overexpansion injury or lack 
of oxygen by hardly being able to breath. Luckily this condition is hardly 
an issue in diving (only a few cases have been documented in several 
decades). To avoid spasm it seems to be sufficient that inhaling water 
does not come as a surprise, which is the case for a person who starts 
each breath cautiously.

Slow and deep breathing is recommended to compensate for an in-
creased volume of dead airspace. Air passes through “dead airspace” 
from the mouth via the bronchia before reaching the active part of the 
lungs. Only in the active part (the alveoli) oxygen can be taken into the 
body’s bloodstream. Part of the exhaled (used) air stays behind in the 
dead airspace to be inhaled into the alveoli with the next breath. The air 
reaching the alveoli is thus a mix of fresh air and air from the dead air-
space.

The second stage of a regulator and snorkels enlarge the dead airspace. 
The combined volume of the artificial and natural airspace would thus result in less fresh air reaching 
the active part of the lungs. To compensate divers take slightly deeper breaths than they normally 
would.

Hypercapnia stands for excess carbon dioxide in the body. Carbon 
dioxide triggers our breathing impulse. If carbon dioxide is present 
in higher than normal levels, logical reactions are rapid breathing 
and the sensation of being out of breath. A flushed skin, muscle 

Explain the consequences of bad 
airway control and how to 
avoid related problems.

Explain what hypercapnia is, 
how it can be recognized and 
what should be done when it 
occurs.
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twitching and raised blood pressure can also be indicators. If unchecked and carbon dioxide levels are 
allowed to reach extreme values, panic, hyperventilation, convulsions and unconsciousness become an 
issue. Such extreme values are unlikely when diving with normal scuba equipment, but can be an issue 
for diving with special equipment (rebreathers).

Increased work of breathing due to higher breathing resistance and a bigger dead air space mean that a 
diver always has slightly higher carbon dioxide values than a person breathing at the surface. Such 
slightly higher values are no problem. To avoid further raising of the carbon dioxide level in the body, 
divers should avoid overexerting themselves. Also do not try to prolong a dive by delaying inhalation 
longer than needed – a technique known as skip-breathing. Select regulators and snorkels that are of-
fering a low breathing resistance and have a low internal volume to reduce the size of the dead airspace.

If rapid breathing or a sensation of being out of breath is noticed, stop all activity. Take time to catch 
your breath. It may be comfortable to hold on to something (or hug yourself). Try to figure out the rea-
son why overexertion occurred. Consider buoyancy, speed of swimming, currents and any other factor 
that could increase exercise level. If breathing returns to normal, continue the dive at a slower and bet-
ter controlled pace.

Furthermore, too little carbon dioxide can cause a problem (in tech-
nical terms hypocapnia), but this is related to breath-hold diving 
(skin diving). When using only mask, snorkel and fins, divers like to 
extend the time they can stay underwater on a single breath. A tech-
nique to achieve this is hyperventilation. Hyperventilation is done 
before descending. Repeated deep breaths reduce the level of carbon 
dioxide in the body to far below normal. Contrary to popular belief, 
the additional breaths do not serve to increase oxygen levels. After a normal breath, the capacity for 
oxygen transport is almost filled to capacity – there is simply hardly any place available for the oxygen 
from premature subsequent breaths.

The carbon dioxide level in the body is the 
trigger for a breathing impulse. After hyper-
ventilating levels are below normal – it will 
thus take longer before the level that trig-
gers the impulse to breath is reached. Alt-
hough hyperventilation is a recommended 
technique for breath-hold diving, it should 
not be overdone. Excessive hyperventilation 
will reduce carbon dioxide in the body to 
such a low level that an impulse to breath 
cannot be reached anymore before oxygen 
drops below critical levels. In such a case a 
diver would lose consciousness underwater. 

To avoid running out of oxygen after hyperventilating, limit the number of breaths to two or three.

Many breath-hold divers use the “one up, one down” procedure. This means that one skin diver stays at 
the surface while the other makes a breath-hold dive. When the first returns to the surface, they change 
roles. This way there is always a second person available in case of a problem. A skin diver who loses 
consciousness underwater should be brought to the surface immediately. Breathing could resume spon-
taneously, but life support actions may be needed. All divers are recommended to have current training 
in first aid and CPR.

Explain the effect of hyperventi-
lation on breath-hold diving, the 
consequences of doing this ex-
cessively and the related assis-
tance.
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Preventing nitrogen narcosis is largely achieved by respecting the 
depth limit for Open Water Scuba Divers. It is an issue for deeper 
dives. Nitrogen narcosis causes alterations in perception. Its effects 
are similar to other narcotic substances such as laughing gas (ni-
trous oxide). Feelings of tranquillity are possible, but extreme anxie-
ty, depression or paranoia is also possible, depending on the diver’s susceptibility. The most dangerous 
situation results when divers become overconfident and hence disregard normal safe diving practices. 

At depths approaching 30 meters, narcosis causes loss of focus and concentration. Taking decisions 
becomes harder and judgement may be impaired. Training in the Advanced Scuba Diver course covers 
narcosis in more detail for preparation to dive at such depths. If a diver feels narcosis developing or 
observes signs in a buddy, an ascent to shallower depth suffices to make narcosis disappear.

Breathing oxygen under pressure 
can be dangerous. However – the 
pressure at which this is an issue 
when breathing air is far beyond 
the limits of recreational divers (far 
deeper than 40 meters). If the breathing gas contains more oxygen 
than the 21% contained in air, the oxygen limit could be more restric-
tive than the limit for recreational diving. That limit depends on the 
partial pressure of oxygen and thus on the percentage of oxygen con-
tained in the breathing mix.

A breathing gas containing more oxygen than air is called Nitrox. Ni-
trox allows divers to dive more often and longer, but the additional oxygen also requires extra steps in 
dive planning. Before using Nitrox additional training is required. Such training does not take long and 
can easily be combined with the Open Water Scuba Diver course.

Contaminations are unwanted (trace) gases in the air. When filling, 
such contaminants could end up in the diving cylinder. Although 
there are others, carbon monoxide is the biggest concern for diving. 
Many contaminants are removed from the air via the standard com-
pressor filtering system, but carbon monoxide is not. Open fire or a 
running car or boat engine close to the compressor inlet can be a 
source of carbon monoxide. A compressor with a malfunctioning 
cooling system could also create carbon monoxide.

Carbon monoxide impairs the oxygen transport capacity of the blood. 
Affected persons would first develop signs such as headaches, but 
would eventually lose consciousness. People who are affected by car-
bon monoxide poisoning could be recognized by a reddish colouration 
of the lips and nail beds. Unfortunately the colour red is hardly visible 
underwater. You cannot taste, smell or see carbon monoxide. It affects 
the divers at depth much more than it would a person breathing at the 
surface. It is thus important to prevent breathing contaminated air.

The first step in prevention is to always to fill diving cylinders with a 
reputable dive centre. Such centres perform regular testing of the 
quality of their compressor system. Running engines close to a com-
pressor could be an indicator that contaminants may be present. If a 
diver is suspected of contamination, the diver should breathe pure oxygen as soon as possible and re-
ceive medical attention.

Explain what nitrogen narcosis 
is, how it can be prevented and 
what to do if it occurs.

Explain what oxygen toxicity is 
and what the consequences are 
for a diver.

Explain what contaminated air 
is, how it can be recognized, 
how breathing contaminated 
air can be prevented and what
to do if a diver has used it.
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Stress is caused by any factor that has a negative impact on mental 
or physical wellbeing. The factor that causes stress is called a stress-
or. Physical stressors include pain, fatigue, temperature, injury, ill-
ness and other. Mental stressors include peer pressure, irrational or 
rational fear (of depth, claustrophobia, of current), anxiety and oth-
er. Stress occurs when a stressor exceeds a diver’s capacities of cop-
ing with the adverse factor.

Since coping plays a role, a stressor can go unnoticed for one diver, 
while at the same time cause significant stress for another. If stress is 
not dealt with, a vicious circle can develop. A reaction to a stressor can 
be tunnel vision. All attention is given to the stressor and other factors 
are blended out. Although the stressor can be either mental or physical, 
the tunnel vision reaction is purely psychological (mental). The vicious 
circle makes the situation step-by-step more instable. Eventually a 
threshold is reached and the diver can panic.

There are two paths to handle stressful situations. One is to eliminate 
the stressor and the second is to improve the capacity to cope with the 
stressor. That last option is unlikely to develop in the timeframe of a 

single dive. Elimination of the stressor is in most cases the only option. How to eliminate the stressor 
depends on its nature. Cold can probably only be eliminated by aborting the dive. Fear of depth might 
be dealt with by continuing the dive at shallower depth.

Recognizing stress is based on the effect of tunnel vision. A stressed diver may forget to perform tasks 
such as correcting buoyancy, may react slowly or not at all to hand signals, may not look at the features 
of the dive site or other. Once you have recognized that you or your buddy are at (or over) the limit of 
what you can cope with, immediate action should be taken to remove the stressor.

Environment

There are many differences if the underwater environment is com-
pared with life on land. Life on land is dominated by plants. This 
dominant role is reflected in the names of ecosystems: rain forest, 
grass land, prairie and so on. Underwater animals dominate, hence 
names such as mussel bank, coral reef, oyster bank etc. As a matter 
of fact, most “flowers” you see underwater are animals. In shallow depth you can find water plants, but 
you will not find these plants to be flowering as you are used to on land. Most plant life underwater is 
too small to be seen and is called plankton.

What you might perceive as flowers are anemones, corals, 
sedentary worms and other animals. Food (plankton) 
moves three dimensionally through the water. Some spec-
tacularly big animals such as manta rays and whale sharks 
move through the water to collect plankton, but most stay 
in position and wait for the food to come to them. They have 
bristles or tentacles to catch food. Its likeliness to a flower 
comes from these appendages. This way of catching food is 
possible thanks to the lack of gravity. That difference is also 
the reason why animals can grow substantially larger than 
on land and why animals such as jellyfish can exist.

Explain what mental and physi-
cal stress are, how to handle a 
situation in which stress occurs 
and describe how stress can 
develop into panic.

Describe four key differences 
between underwater life and life 
on land.
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Predators underwater are hindered by another differ-
ence. Water is 800 times denser than air. If predators 
want to stand a chance to catch prey, they must be hydro-
dynamic. Sharks, pike, barracuda and other predators are 
extremely well shaped to be able to move fast in the 
dense underwater environment. Predators are the “top” 
of the food chain. The food chain underwater has one step 
more than on land. Plant plankton is first eaten by animal 
plankton, which is eaten by smaller fish and then the 
predators. On land, plants are eaten directly by herbi-
vores and in turn they become prey for predators – three 
steps compared to the four steps underwater. This is only 
a general rule of thumb. In ecology, it is more correct to 
speak of a food web with far more complex relationships.

Another difference is the distribution of oxygen. Air is well mixed and 
you could expect the air everywhere to have 21% of oxygen. Under-
water the distribution of oxygen is less predictable. The oxygen con-
tent also fluctuates with the time of day. Fish have gills to take oxygen 
directly from the water. At times, fish must relocate to shallower wa-
ter or other regions because the water in their habitat does not con-
tain enough oxygen. The reasons for these fluctuations are addressed 
in the scuba-eco programme.

Sharks, moray eels, alligators, bar-
racudas and other animals may 

provoke the unjustified fear of attack out of malice, revenge or simi-
lar reasons. In reality, most injury to divers (mostly minor) comes 
from anemones, sea urchins, coral or nudibranchs. Cone shells belong in the same list, but injury is 
more serious. These animals are stationary or slow moving, which means that they are easy to avoid –
just do not touch what you do not know.

If attacks underwater occur, they can normally be brought on by one of four reasons. Self-defence, de-
fence of territory, a mate or a young, to obtain food or by mistake. If you put your hand in a hole with a 
moray eel, the eel is likely to bite out of self-defence. Trigger fish have a cone shaped territory (small on 
the bottom around their nest and expanding toward the surface). They attack everything that poses a 
threat to their nest, including divers. Obtaining food is normally not an issue, because divers are not on 
the menu of virtually all underwater creatures (with the possible exception of salt water crocodiles). A 
typical example of attack by mistake is a swimmer or surfer being mistakenly identified as a sea turtle 
by a predating shark.

To avoid any potential dangers from underwater life, a diver should be able to identify animals correct-
ly on first sight. Identifying fire coral correctly will probably increase your effort to stay clear of the 
coral. It is good to know the potential severity of contact or an attack. Knowing that the sting of a cone 
shell can be serious, a diver will probably not be tempted to pick it up. Knowledge of possible measures 
you can take is also good. Such information is often included in introductions to local diving. If specific 
risks exist in the environment where you do your course, your instructor will tell what actions to take 
in the event of a potentially hostile encounter.

Where the potential risk of being harmed by the underwater world 
is limited, the risk of a diver harming underwater organisms is sub-
stantial. It is probably not possible to do no harm at all, but it is pos-
sible to minimize negative impact. First steps in doing so are to stay 

Describe the potential danger of 
underwater life for a diver.

Describe how to prevent doing 
damage to the underwater 
world.
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clear of the bottom by making use of your buoyancy skills, not to touch living organisms and not to take 
any souvenirs. Or as many divers say – take nothing but pictures and leave nothing but bubbles.

When diving from shore, damage could already be done when walking into the water. To minimize 
damage, all divers in the group should take the same route into the water, rather than walking side-by-
side. If during a dive stability is needed, hold on to the bottom, but first check if this can be done at 
stone or a dead part of the reef. If you need to sit at the bottom, look for a spot with sand only.

The underwater world is facing many threats. The issue of climate 
change is often addressed in the press, but focusses on problems on 
land. Only seldom is it mentioned that a substantial amount of car-
bon dioxide (from using fossil fuels such as gasoline and coal) does 
not end up in the atmosphere, but in the ocean. In the ocean, carbon 
dioxide becomes carbonic acid. This changes the acidity of the ocean, with major consequences for all 
organisms having calcium carbonate skeletons, such as coral, mussels and other.

Another problem (addressed in detail in 
the scuba-eco programme) is overloading 
our seas with nutrients. In essence, nutri-
ents are good, but too much causes the 
population of bacteria to grow to unsup-
portable levels. The bacteria deplete the 
oxygen in the ocean, leading to what are 
called “dead zones” – places where no 
organism other than bacteria can live. 
The Mexican Sea (at the location where 
the Mississippi flows into the ocean) and 
the Baltic Sea are alarming examples. 
Added to these examples are oil pest, 
fishing for whales, chemical or noise pol-
lution (from sonar), over-fishing, and 
many others.

Although the personal efforts of a single diver may not make a big difference, they do set an example. A 
diver has first-hand experience with the underwater world and can thus provide testimony to conse-
quences of human action or inaction. Consider yourself as a diver to be an ambassador for the underwa-
ter world. Learn as much as you can about the physical, chemical and biological underwater environ-
ment and share your knowledge with others.

Water movement can be a challenge for divers but is also a decisive 
aspect for the attractiveness of a dive site. The biggest underwater 
creatures are mostly found at locations where current supplies a 
fresh stream of plankton. Dealing with water movement requires 
local knowledge. Tides, waves and currents are very different from 

one dive site to 
another, as are 
techniques to deal with these. Water movement is 
one of the main reasons why divers need an intro-
duction to local circumstances before diving at a new 
location.

The main ocean current result from the rotation of 
the earth, combined with the loss of water at the 

Explain what a diver can do to 
help conserve and preserve the 
underwater world.

List the causes and characteris-
tics of common types of water 
movement and describe the 
possible consequences for di-
vers.

NASA/courtesy of nasaimages.org
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equator (due to the hot temperatures water vaporizes and creates clouds). The water flowing from the 
north and the south toward the equator has set a movement pattern in motion which we call the main 
ocean currents. In the northern hemisphere this is a current that rotates with the clock and in the 
southern hemisphere against the clock. These currents explain why the water at one coast can be cold, 
while the water at the coast at the other side of the same continent can be warm; although both are at 
the same latitude (the water of the coast of Florida is warm, while the water off the coast of California is 
cold). In one case the water just comes from the equator and in the other case the water is moving to-
ward the equator.

Tides are another major water movement. The tides are caused by 
the gravitational pull of the moon and the sun. You can imagine the 
tides as four bulges of water moving around the earth - one big 
bulge facing toward the moon and one facing away from the moon, 
one smaller bulge facing toward the sun and one facing away from 
the sun. When the earth, the sun and the moon are standing in line, 
we have the greatest differences between high tide and low tide, 
which is called spring tide – new moon and full moon. When the 
moon stands to another side than the sun, we have the smallest 
difference between high tide and low tide, which is called neap tide 
– the moon stands in first or third quarter at a 90° angle in relation 
to the line from the sun to the earth.

There are delays and exceptions with respect to this theory. Be-
cause of landmasses and differences in the depth of the ocean, the 
water cannot travel from one location to the other completely unre-
stricted. In the North Sea for example, spring tide is always two days 
late – one day for the water to travel from Open Ocean toward the 
North Sea area and another day to flow around the islands of the 
UK. The same factors play a role in the differences between high tide 
and low tide on different locations. The Bay of Fundy in Canada 
documents differences between high tide and low tide of as much as 
16 meters, where the Mediterranean Sea has hardly any tides at all 
due to the small passage to Open Ocean. The geographical situation 
and the ocean floor have a big influence on tides.

Both at high tide and at low tide, there is a short period of time where 
the water does not move, which is called slack or slack tide. When the 
water is going down from high tide to low tide, it is called ebb, when 
the water is coming up from low tide to high tide it is called flood. Due 
to the moons orbit and the rotation of the earth, two high tides are 12 
hours and 24 minutes apart. When the water starts ebbing or flooding 
after slack tide, it starts with mild currents, which then become 
stronger and slow down again toward the next slack tide. We express 
the tidal movement in twelfths. 1/12th in the first hour (and 2 
minutes) 2/12th in the second hour, then 3/12th, again 3/12th, then 
2/12th and finally 1/12th in the last hour before slack. It goes without 
saying that dives should be made at or around slack. In most cases you 

are better off at high slack, because the rising water brings clear water from the deep with a lot of food 
that will make the underwater life more active.

The waves you see arriving at the coast are normally created by distant winds. Waves take time to de-
velop – they don’t just pop up from the ocean. The formation of “wind waves” depends on the wind 
speed, the duration of the wind (storm) and the distance over which the wave has time to develop (how 
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far from shore did the wave start to develop). These three factors work together and the bigger the sum 
of these factors is, the larger the wave.

Waves are measured by height (from trough to crest), length (from crest to crest), sloop (length com-
pared to height) and frequency (time interval between two crests). Although waves carry a lot of for-
ward energy, there is hardly any forward movement. The water movement transfers the energy, but the 
water itself does not flow in the direction the waves are traveling. You can feel waves at a depth that is 
more or less equivalent to half the length of the wave. There are three different types of waves. Ripples 
are small waves created by the local wind. If the wind stops, the ripples disappear. Seas are created 
after the wind has blown for some time. They carry more energy and remain intact for some time after 
the wind has stopped. Swells are waves that have moved away from the area where they were created 
and hold their energy for a long time and over a long distance.

Arriving at shore, we can classify waves in different ways. Surfers tend to distinguish between spilling, 
plunging and surging waves, but for diving it is more suitable to distinguish between constructive and 
destructive waves. Constructive waves are not high (less than 1 meter) but have a long wavelength (up 
to 100 meters). Only around seven waves arrive per minute. The water flowing back from the beach 
does not have enough energy to wash material away. The wave brings material to the beach, but does 
not pull it back in the water. Erosion is limited and the wave does not restrict the diver appreciably 
during entry and exit. This type of waves tends to develop over a long distance. 

Destructive waves develop over a shorter distance. They are steep and have a higher frequency (10 to 
14 waves per minute). In shallow water they rise and become steeper to break when they come close to 
shore, pushing a large mass of water onto the shore, which creates a strong current when the water is 
flowing back to sea. Very little material is washed on the beach, but the water flowing back pulls a lot of 
material away. There is a lot of energy in the wave and entries and exits are harder and more danger-
ous. Visibility is also negatively affected with the material washed away from the beach. These waves 
can create circular moving water between the breaking waves and the shore keeping lost equipment 
trapped and moving it along the shore for large distances. The undertow can be strong enough to “pull 
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your feet from under you”. The dynamics of these waves tends to create a “little step” behind the point 
where the waves are breaking, making it harder to exit the water also after the waves have stopped. 

A rip current is a strong flow of water returning seaward from the shore. It is typically created where 
waves move water over a sandbank or shallow reef, only offering narrow passages for the water to flow 
back between two sandbanks or through a small opening in the reef. The current can be extremely 

strong and pull a diver or swimmer a 
long distance from the shore. If caught 
in a rip current, you should not try to 
fight it - swim parallel to the shore 
(while drifting further away from 
shore) to try to get out of the current 
without exhausting yourself which you 
would do when trying to swim against 
the current. 

Upwelling results when the wind 
blows the upper layers of the water 
away from the coast. The resulting lack 
of water is then replenished with wa-
ter flowing up from the deep –
upwelling. Some regions have more 
upwelling than others and are known 

for an enormously abundant fish population. In other regions upwelling only happens from time to 
time, marking moments with a tremendous visibility, but colder water than usual for that time of year. 
Upwelling brings up food from the deep, which explains the abundant fish life.

Waves are caused by wind, depending on the shoreline. Rain can 
instantly reduce visibility to zero, and temperature affects the diver 
before and after the dive. For dive planning the weather cannot be 
ignored. It is important for divers to be informed in advance of any 
substantial changes in weather before the change actually happens. 
Information about the weather can be reason to not dive at all, de-
cide for an alternate dive site or to change exposure protection for 
both the dive and at the surface. A good dive plan can only be made when all relevant information is 
available and the predicted weather is part of that.

Describe the influence of weath-
er conditions on a dive and ex-
plain why divers should obtain a 
weather report before entering 
the water.

Upwelling

http://www.scuba-publlications.com


Open Water Scuba Diver

www.scuba-publications.com
Page 34

Module 4 – Emergen-
cies & Dive Planning
This chapter is the last part of the (theoretical) preparation to become an autonomous diver. It covers 
how to handle in case of an emergency and how dives are planned. Planning will be covered last, be-
cause the eventuality of an emergency must be taken into account in every dive plan. That means that it 
does not make much sense to start on the subject of planning before all aspects that must be taken into 
account are covered.
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Emergencies

Most reactions to emergencies for divers are based on the assistance 
of a buddy. There are exceptions. Situations in which the assistance 
of a buddy is not required are called self-rescue techniques. There is 
a grey-zone between diving skills and self-rescue techniques. Clear-
ing a mask of water or recovering a regulator from behind the shoulder could very well be considered 
self-rescue. Such techniques however are used often and divers should be able to perform them rou-
tinely. Self-rescue therefore addresses techniques that are not routine and solve problems that do not 
happen very often.

A first technique is stopping an uncontrolled ascent. On 
rare occasions, the inflation mechanism of the BCD might 
get stuck. This would result in over-inflating the BCD and 
with that a rapid ascent to the surface. Stopping such an 
ascent is to be preferred. To do this, a diver can disconnect 
the intermediate pressure hose from the inflator mecha-
nism. From that point on, corrections to buoyancy must be 
done by oral inflation. Continuing the dive with a malfunc-
tioning inflator is not recommended.

Releasing a leg cramp is another self-rescue technique. 
There are many possible causes for a leg cramp during a 
dive. Circulation may be impaired by a suit, booties or tight 
fins or the blade of a 
fin can be too rigid for 

the divers muscle strength. The fitter a diver is, the less the risk of a 
leg cramp. To release a cramp, massage the affected muscle while 
altering in a 5 to 10 second cycle between stretching and relaxing 
the muscle. To stretch the muscle, you can grab the tip of your fin 
and pull it toward you.

It is preferable to return to the surface in a controlled manner, but 
not at all cost. If an emergency arises that cannot adequately be 
dealt with by you or your buddy, ditching weights should be consid-
ered a viable option. Ditching weights can result in a rapid ascent, 
but that is preferable over staying underwater without air, when 
panic is imminent or in medical distress (such as heart problems).

The eventuality of having to ditch weights should be taken into ac-
count when deciding on equipment configuration. If more than 5 kg 
are needed, consider dividing weights over multiple quick release mechanisms. Weight integrated BCDs 
allow ditching only half of the weight. When diving with a thick wetsuit or a dry suit, half of the weights 
can be worn on a weight belt and the other half divided over the two BCD weight pockets. After drop-
ping weights, a diver must ensure an open airway. This can be done by exhaling bubbles between 
breaths (or all the way if out of air).

When running out of air, ditching weight is not the only option for self-rescue. A controlled emergency 
swimming ascent allows a diver to return to the surface in a controlled manner. In an emergency 
swimming ascent a diver swims to the surface. Hold the inflator to vent air if needed and use the other 
arm as protection by extending it over the head. While ascending exhale a small stream of bubbles (this 
can be done by saying “zzzzzzzzzzz” or “ahhhhhh”). Do not swim to fast – stay below the smallest bub-

Describe four self-rescue tech-
niques.
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bles ascending to the surface. All equipment (including regulator and weight belt) should stay in place. 
Arriving at the surface, the BCD should be inflated orally (since the low pressure inflator will not func-
tion anymore).

Running out of air can easily be prevented by consistent monitoring 
of the SPG. If you have failed to monitor for a while and find that you 
are almost out of air, you should abort the dive and make a normal 
ascent. This action for “almost out of air” includes all steps of a nor-
mal ascend, including notifying the buddy, verifying the instruments, monitoring the surroundings, 
staying close to the buddy and maintaining a normal ascent speed.

If you have no more air at all, you take the second option which is the use of an alternate air source. 
Signal your buddy that you are out of air and secure his alternate air source. Establish a normal breath-
ing rhythm and a firm hold of your buddy before starting the ascent. Maintain body contact during the 
ascent. Monitor the surroundings and maintain a normal ascent speed. Both buddies should hold to 
inflator to be ready to vent air from the BCD. Once at the surface, the donor should support the out of 
air diver until positive buoyancy is established (orally).

The controlled emergency swim-
ming ascent is the next option. It is 
used when the buddy is further 
away than the surface or when other 
factors indicate the possibility that 
alternate air source breathing may 
be delayed. Ditching weights is the 
last option – it is sometimes called 
the uncontrolled emergency ascent. 
If you and your buddy both master 
the technique of buddy-breathing, 
then that option would be placed 
between the two emergency-
ascents.

An entangled diver cannot return to the surface. Entanglement is 
thus to be considered an emergency. When you feel that you are 
restricted in your movement, stop. If your movement is restricted by 
a fishing-net, a line or other, further movement could worsen the 
situation. After having stopped all movement, a diver needs to assess the source of the problem and 
possible actions. Diver knifes and underwater tools are equipped with features that allow cutting lines 
and nets. The preferred solution is the assistance of a dive buddy. Often divers are entangled with the 
cylinder valve or other equipment items behind their back. A buddy has a clear view and can solve the 
problem without a need for the entangled diver to turn around.

Diving in overhead environments requires additional skills. Self-
rescue options such as ditching weights or a controlled emergency 
swimming ascent will not work anymore and need to be replaced 
with other procedures. This comes added to changes in available 
light and potentially increased amounts of silt that could cause in-
stant and total loss of visibility. Overhead environment dives include ice diving, wreck penetrations and 
cave or cavern diving. The training that is included in the Open Water Scuba Diver course assumes a 
maximum distance (vertical and horizontal combined) of 20 meters from the surface, the possibility of a 
vertical ascent to the surface and a physical restriction that prevents diving deeper than intended.

State the sequence of preference 
to act in an out of air situation.

Describe how to handle entan-
glement.

Explain why Open Water Scuba 
Divers should not dive in over-
head environments.
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Jet-ski, surfers, boats and other moving objects at the surface can 
pose a danger to divers. As a diver you cannot tell from which direc-
tion the sound of a boat propeller is coming, while the people on the 
boat cannot see the diver until the very last moment before arriving 
at the surface. Surfers do not make sound and are thus undetectable 
for the diver. Precautions must be taken to limit the risk when re-
turning to the surface if the dive site is also in use for other activities 
(boat traffic, recreation, etc.).

A precaution that is legally required in many regions is marking the 
dive site with a flag. There are two flags for this purpose – a red flag 
with a white diagonal stripe and a blue and white flag. To find out 
which flag to use, you must verify local regulations. Additional ac-
tions from the part of the diver may be needed. Extend a hand above 
the head for every ascent. Deploy an SMB (Surface Marker Buoy) 
during the safety stop at the end of the dive. Select a protected area 
for the ascent at the end of the dive – close to the boat, close to shore 
by only ascending in shallow water, swim back into a (boat) restrict-
ed area before ascending, or other. It may be necessary to adapt the 
procedure for losing contact with the buddy or group. Normally you 
would return to the surface to reunite after searching no longer than 
a minute. If surface hazards are an issue, some divers agree on ren-
dezvous points every couple of minutes during the dive. Rather than reuniting at the surface, they then 
reunite at the last rendezvous point.

As a diver you have a responsibility toward your buddy. To fulfil that 
responsibility, you have to be prepared to render assistance. Your 
first area of preparation is yourself. Stay fit so that you are able to 
invest additional effort in handling an emergency. Keep your skills 
up-to-date and learn additional skills in a first aid course of the Scuba Safety & First Aid programme. 
The second area of preparation is equipment. Make sure your personal equipment makes it easy to 
render assistance. Have an alternate air source that is readily accessible and of good quality. Also con-
sider items such as ropes, pocket mask, emergency oxygen and first aid materials. Lastly you need a 
plan. Every time you visit a new dive site, you should think about the eventuality of an emergency. Note 
how and where to call emergency services, how to explain to emergency services where the dive site is 

located, note evacuation routes and find out what the best place 
is to exit the water.

Assists are not the same as 
rescues. Assists assume that 
the other diver can still fulfil 
tasks, but is unable to cope 
alone. A rescue assumes that the other diver is unable of any 
action that could aid in a positive outcome of the situation. Res-
cues are done for panicked divers, or divers who have lost con-
sciousness. Receiving assistance can be perceived embarrassing. 
Accepting assistance often feels like admitting incompetence. 
Rendering assistance thus requires the helper to provide the 
needed help while at the same time avoiding feelings of embar-
rassment. Often this can be done by addressing the assist as a 
mutual effort. Rather than one person helping another out of a 
problematic situation, the diver and helper join forces.

Explain what surface hazards 
are and how these are dealt 
with.

Describe how to improve readi-
ness to assist another diver.

Describe how to assist another 
diver.
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If a diver is too tired to make it back to the boat or shore, assistance 
is required. Assure ample buoyancy by inflating the BCD or ditching 
weights. Allow the diver to lie on the back. Breathing may be more 
comfortable when regulator and mask are removed, but if there is 
too much water movement, that might not be an option. Speak with the diver and provide assurance. If 
possible, ask the diver to swim while you tow.

Towing a diver can be done in several ways. An easy method 
is to just grab the cylinder valve and tow. If you prefer to 
maintain eye contact with the diver (which is appropriate 
when you fear the diver could lose consciousness), place his 
legs on your shoulders. In that position you can either push 
the diver, or pull. Another option would be to take the divers 
scuba unit and weight belt. Without the equipment, swim-
ming is a lot easier. If the diver is not too tired, this could 
allow the diver to reach the exit without being towed.

To facilitate an exit for a 
tired diver, it is often enough to take over the scuba unit and weight 
belt. In most cases, the diver will be able to exit without or with only 
limited help if the gear is removed. Should an exit without gear not 
be an option, then additional assistance is required. To climb the ladder of a boat, a rope around the 
chest will allow additional assistance. Exiting at a beach can be done by crawling out.

In a rescue, another diver is unable to act toward a positive outcome 
of an emergency. This can be because the diver is unconscious, has 
convulsions or is in panic. As rescuer, you are most probably the
only person who knows that something has happened and/or what 
has happened. Whatever you do to help, you must not put yourself in danger. If there is a viable way to 
bring the victim to the surface without taking risk for your own ability to do so, then do it. Just as with 
self-rescue, a controlled ascent is preferred, but not at all cost. An uncontrolled ascent comes with the 
risk of lung overexpansion injury and it increases the risk for decompression sickness. Still, the risk of 
staying incapacitated at the bottom is greater. 

At the surface, your priority is to assure positive buoyancy. Also here, your primary concern is your 
own safety. Taking risk to perform a rescue can complicate the situation. Avoid becoming a second vic-
tim because that would complicate rescue efforts by others. Try to get help by alarming bystanders, the 
boat crew or other divers. Improving your own skills to provide assistance and to perform rescues is 
done by completing the Scuba Safety & First Aid programme.

In most cases, managing a panicked 
diver is done at the surface. It is a 
potentially dangerous situation as 
the panicked diver may attempt to 
grab hold of you. To manage the situation, you can make use of the urge 
the panicked diver feels to grab something that provides flotation. Stay 
out of reach of the panicked diver and maintain that distance while 
swimming to safety (shore, shallow water or the boat where further 
assistance is available).

If the panicked diver is not following you and is struggling to stay at the 
surface, you should provide positive buoyancy without coming so close that the diver can grab you. You 
can try with verbal instructions – “inflate your BCD!” If that does not work your best option is to de-

Describe how to assist a tired 
diver at the surface.

Describe how to exit the water 
with a tired diver.

Describe the primary considera-
tion for a rescue.

Explain how to manage a situa-
tion with a panicked diver.
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scend. A panicked diver will not follow you underwater. Swim under the diver and ditch the weight belt 
with stretched arms to stay out of reach of the panicked diver’s arms.

Any in-water activity comes with the risk of drowning. Diving is no 
exception. Drowning is fatal. The term near-drowning is used to ad-
dress a situation in which water has entered the lungs, but did not 
lead to drowning. The victim is revived or was able to cough the wa-
ter out. When a near-drowning victim is breathing again, the risk of 
drowning still exists. Gas exchange between the lungs and blood takes place in tiny air pockets called 
alveoli. The alveoli need to contract and expand to move air (with oxygen) in and out. The ability to 
expand depends on a layer of a substance called surfactant. 

Water in the lungs washes out the surfactant. Affected alveoli are not taking part in gas exchange any-
more. The oxygen supply to the body is thus still in danger, even after the patient started breathing 
again. The surfactant layer will be restored, but that takes time. If a diver had water in the lungs and 
was able to cough it out or was revived, medical attention is still required. In most cases the diver will 
stay under medical attention for a day before being released. A problem with oxygen supply to the body 
after water has been in the lungs is called secondary drowning.

Although statistics show 
that diving is a safe activity 
compared to other sport and 
recreational activities, it is 
not completely free of dan-
ger. If a diver becomes ill or injured, the delay before emergen-
cy medical services arrive at the site may be longer. Many dives 
take place at remote locations, it may be necessary to exit the 
water before emergency services can be called and most dive 
sites do not have an “address” that can easily be communicated. 

Training in first aid and CPR prepares you to bridge the time 
between alerting the emergency medical services and their 
arrival. If you know what to do and how to do it, you can sub-
stantially improve chances of survival and protect against fur-
ther harm. Since the delay before professional helps arrives is 
likely to be longer than it would in other situations, divers are 
recommended to seek training in first aid and CPR. Most cours-

es in this field require a bi-annual update to keep skills current.

Many medical emergencies 
that are directly related to 
diving involve impairment 
of the oxygen supply to the 
body. Drowning, carbon 
monoxide poisoning, de-
compression sickness and lung overexpansion injuries fall in 
this category. If the ability to supply oxygen to the body tissues 
is reduced, first aid should include oxygen administration. You 
will find that companies catering for divers – dive schools, 

resorts and boats – are equipped with oxygen first aid equipment. Because so many diving related prob-
lems affect oxygen delivery to the body, it is recommended that all divers know how to provide oxygen.

Explain what near-drowning is 
and what should be done when 
it occurs.

Explain why it is recommended 
that divers have current train-
ing in first-aid and CPR.

Explain how oxygen first aid 
equipment works and why it is 
important that such equipment 
is available at every dive site.
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There are two main types of oxygen first aid equipment. The first is a demand valve. This is a special 
regulator that works similarly to a regulator for diving. It is a first stage mounted on the oxygen cylin-
der and a second stage that is connected to the first stage with an intermediate pressure hose. To use it, 
simply open the cylinder and place the mask on the face of the patient. The second type is a free-flow 
unit. It only has a first stage. The mask is connected via a thin oxygen tube. If the first stage can be ad-
justed, it should be set for 15 litres per minute. Most masks are equipped with a bag. When the diver 
inhales, the bag should empty, but not be pulled vacuum. If that happens, the flow should be increased.

Decompression illness is a term to address decompression sickness 
and overexpansion injuries to the lungs. The first aid for both is the 
same. Let the diver lie down and administer oxygen. If conscious, 
allow the diver to hold the oxygen mask. Find out as much as you can 
about the dive, including duration, depth and profile. Verify if the buddy is not affected as well. Stay 
with the diver and monitor for consciousness. If possible, talk with the diver and provide reassurance. 
Protect the diver against environmental stressors such as the ambient temperature, bright light or loud 
noise.

Emergency medical services are often not familiar with decompression illness. Some diver insurances 
provide “hotline” services that are meant to give on-site personal advice. You can call them yourself, or 
give the emergency services the phone number, or the number of a close-by recompression chamber.

Dive Planning

As Open Water Scuba Diver 
you are an autonomous diver, 
which means that you can plan 
your own dives and dive inde-
pendent of scuba professionals. The first step is the selection of a 
buddy. The selection will allow you to focus on mutual interest, 
which is the basis for the objective of the dive – just exploration, 
photography, searching for lost objects, or other. You and the 
buddy are also decisive for the parameters of the dive, such as 
maximum depth, dive conditions with which you have experience 
and other.

Knowing the objective and limitations of the dive will allow you to 
select a dive site. From that point on, you can concentrate on the 
more practical aspects of planning. When is the dive going to be 
done? Where will you meet? How much air will be needed for the 
intended dive? Is special equipment needed, such as camera, lift 

bag, or other? Do you make use of commercial services, or do you have to take care of surface support 
and placing a “diver down” flag. Who is going to take care of what – filling cylinders, renting equipment 
if needed, bring food and drinks, make reservations for any external services you need and so on.

Ones the plan is made, the dive needs to be prepared. Check the 
completeness and condition of your equipment. Verify that you have 
full cylinders and that they were filled recently (air can go bad – do 
not use cylinders that were filled more than a few months ago). 
Check that BCD and regulator function properly. Assure that you have the correct amount of weights for 
the suit you intent to use. Check and prepare any special equipment, as well as lines, dive flag and sur-
face support if needed.

Explain the first aid procedures 
for decompression illness.

Explain the considerations for 
planning a dive.

Describe the procedures for dive 
preparation.
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Obtain a weather report. Verify no longer than 24 hours before the dive that the predicted weather will 
allow the intended dive. If there is doubt, explore the possibility of a contingency plan, or cancel the 
dive. Check if the weather report is still valid just before departing to the dive site. Before departing, 
inform somebody where you are going to dive, with whom and when you intent to be back or will notify 
that you have exited the water. Do a final check of all items you want or need to bring to the dive site 
shortly before departing and get last minute items, such as coffee in a thermos, your wallet and other.

When you and your buddy arrive at the site, you should go and take 
a look at the point of entry before gearing up. Check for any unsus-
pected circumstances such as bad visibility or strong current. If div-
ing conditions are OK, take a few minute to discuss with your buddy. 
Make a plan for the course you are going to follow underwater. Agree on the maximum dive time, depth 
and the cylinder pressure at which to return to the entry point. At this point you should also review 
your communication and emergency procedures.

Before putting a suit on, prepare all extra equipment such as flag, surface buoy, camera, lines and other. 
Also set up the scuba unit. Put on the suit last once all other preparations are done. Perform a buddy 
check with your buddy. Make sure you know how to alter your buddies buoyancy, how to remove 
equipment as well as the procedure to share air with your buddy. Assure that weights are easy to ditch 
in an emergency. After entering the water, do a last buoyancy-check as a last verification that you have 
the correct amount of weights.

At the end of the dive, make sure to take all special equipment (lines, 
buoy, flag) with you. Remove and disassemble your equipment. If it 
is possible at the site, rinse your equipment immediately after the 
dive. Otherwise pack the equipment to rinse it later. Do not dry the 
equipment if you could not rinse it on-site to prevent salt or minerals to leave a residue on the equip-
ment after drying. If you agreed to notify somebody after exiting, do not forget to make that call.

You and your buddy should log the dive and sign or stamp each other’s logbook. Write down anything 
you would like to remember from the dive, but also useful data on equipment. This includes how much 
weight was actually needed for the combination of suit and cylinder used. If you consider returning to 
the same site again, documenting useful information on entry point, depth and bearings to interesting 
features of the site. Logging dives is important to document your experience. When diving with a pro-
fessional, they will want to know what they can and cannot allow you. Your options will increase with 
every documented dive. Consider using an online logbook to assure you always have access to your 
diving history.

Initiations address differences in the circumstances of dives. There 
are initiations for low visibility, for diving at altitude, for diving from 
a boat or at night, diving with Nitrox and other. Initiations cover the 
needed training for diving in a specific region. When diving in Aus-
tria, most of your dives will be altitude dives – when diving on the 
Maldives, none are. Bad visibility is an issue in Northern Europe, but not in Egypt of the Indian Ocean. 
Dry suits are used in Switzerland, but not in the Caribbean. Initiations are thus to be seen as an addition 
to the Open Water Scuba Diver course – additions to better prepare for local diving.

After completing the Open Water Scuba Diver course, it is likely that you will visit other locations to 
enjoy diving or dive in different circumstances. Travel will bring you to new environments and thus 
new challenges. Winter will bring colder water and a need for dry suits and maybe you want to expand 
your options by learning how to dive at night or with Nitrox. Initiations are not only meant to be com-
bined with the Open Water Scuba Diver training, but are also a formalised introduction to new diving 
challenges.

Explain what should be done 
before entering the water.

Explain the actions that should 
be taken after a dive.

What are initiations and when 
should a diver participate in 
such training.
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