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Counselors for the Scuba Diving merit badge must be registered
with the Boy Scouts of America and be approved by the district/
council advancement committee

Like other merit badges, the Scuba Diving merit badge has
been developed to teach and train youth in 4 manner consistent
with the overall goals and values of the Boy Scouts of America
The merit badge counselor should be fale and consistent when
presenting and evaluating the knowledge and skilis specitied by
the requirements. None of the requirements may be modified
or omitted,

Unltke many other merit badges, the Scuba Diving eritical
prevequisites, knowledge, and skills are not flemized in the
requirements nor adequately covered in this pamphiet. The
requirement 1o earn Open Water Diver Certification means the
Scout must meet tralning requirements set by outside agencies
and must supplement the matertal in this pamphlet with an
entry-level scuba diver manual.

All phases of scuba instruction—classroom, pool, and
open water training—must comply with the minimum training
standards for entry-level scuba certification adopted by the
American National Standards Institute (ANSI) or the U.S.
Recreational Scuba Tratning Council (RSTC). The RSTC is
recognized as the ANSI Accredited Standards Developer for
recreational diving instructional standards, The BSA acknow)
edges those standards by limiting seuba instruction only to
inmxmmln«imdnmbymﬁnﬂmbam
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Agencies recognized by the BSA for scuba tralning are PADI
(Professional Association of Diving Instructors); NAUI (National
Association of Underwater Instructors); $81 (Scuba Schools
International); IDEA (International Diving Educators Association);
POIC (Professional Diving Instructors Corporation); and SDI
(Scuba Diving International). In addition 10 the agencies listed
by name, any current member of the World Recreational Scuba
Training Council (WRSTC) is also recognized

Each approved instructor must follow the training protocols
established by his or her authorizing agency, Including Nmita-
tions and special provisions based on medical conditions and
age. For Scout divers under age 15, this will include restrictions
for maximum depth, buddies, and supervision ratios.

Scuba industry standards for Open Water Diver Certification
require the student 10 be at least 15 years of age, Students under
the minimum age who meet open water scuba performance
requirements may qualify for a special certification that allows
them 10 dive with an adult buddy who has, as a minimum, an
open water scuba centification. Several of the scuba organizations
recognized by the BSA offer “junior” open water certifications
for those as young as 10; others have a minimum age of 12.
Such junior open water diver certifications satisfy Scuba Diving
merit badge requirement 4

When scuba diving s taught in connection with any local
council program, such as offering the Scuba Diving merit badge
at summer camp, instructons should provide the training on a
contract basis. Such instructors should have dive store or other
commercial affillation that provides lability coverage. Direct
employment of scuba instructons is not recommended.

Local council programs may not compress of sell alr for
scuba use, or sell, rent, or Joan scuba equipment (scuba cylinders,

Information on
ment badge
counselors and
BSA scuba
policies, including
restrictions and
protocols for
divers under

15 years of age,
may be found at
wwaw.scouting.org.
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Requirements

1. Do the following:

A, Show that you know first aid for injuries or llnesses
lhacouuouuwmhmmmww
thermia, hyperventilation, squéezes, decompoession
m.mmmmmw.
overexertion, heat reactions, dehydration, Injuties by
Aquatic life, and cuts and scrapes,

b, Identify the conditions that must exist before perform-

ugCPlouam.andupUnMuw
such conditions. Demonstzate the proper techaique

for performing CPR using a training device approved
counselor.

by your

2. Before completing requirements 3 through 6. eam the
Swimming merit badge.

1 Discuss the Scuba Diver's Code with your menit badge
counselor. and explain the importance of cach guideline
10 3 scuba diver's safety.

4. Earn an Open Water Diver Certification from a scuba
organization recognized by the Boy Scouts of America

scuba policy

—

5. Explain what an ecosystem is, and describe four aquatic
ccosystemns a diver might experience.

6. Find out about three career opportunities in the scuba
industry. Pick one and find out the education, training,
and experience required for this profession. Discuss this
with your counselor, and explain why this profession
MAght interest you
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Safe Scuba Diving

Safe scuba diving demands respect—respect for the potential
power of the aquatic realm, your abilities, and your dive buddy’s
safety. Scuba diving safely is a matter of learning the important
knowledge of safe diving. practicing your skills, and using good
iudgmm.\buwmmm:ohcounaukmdmby
reading this pamphiet and completing your Open Water Diver
Scuba Certification course.

Swimming Skills

‘lbbondcdmmmhawpodmm
skills. The BSA swimmer test evaluates the skills
needed for the minimum level of swimming
ability required for safe deep-water swimming,

A safety factor necessary for scuba diving

Safe Scuba Diving

Safe scuba diving dermands respect—respect for
the aquatic realm's power, your abilities, and your
§  dive buddy's safety. Scuba diving safely is a mat-
ter of learning the important knowledge of safe
diving, practicing your skills, and using good
judgment. You will learn how 10 become 2 safe
diver by reading this pamphlet and completing
your Open Water Diver scuba certification course

Safe Swim Defense Applied to Scuba Diving
You should recall the BSA's Safe Swim Defense from Second
Class and Swimming merit badge requirements. Scuba diving Is
an advanced swimming activity, 50 the basic safety rules for
swimming sull apply. However, the greater freedom that comes
from carrying your own alr supply also adds more risks, so you
will learn additional safety rules and skills during your scuba
tralning. To get you started, here is how Safe Swim Defense
points apply to scuba diving.
1. Qualified Supervision. All swimming and scuba activities
must be supervised by & mature and conscientious adult
who s trained In planning and conducting a safe activity,

Including how 10 reduce risk and respond during emergencies,

Your instructor will provide this supervision during your
Scuba Diving merit badge training. Afier you complete
your Open Water Diver Certification, you can participate
In dives with similarly trained Scouts provided the activity
I8 supervised by a Divemaster or Instructor.

2. Personal Health Review. You will be required 10 complete a
spocial health history. Some conditions may require additional
review by a physician beyond your normal BSA health exam

10 ensure that you can safely participate In scuba training.
After certification, you may need 10 restrict diving activities
depending on changes in your health, for example, if you
have sinus congestion.

3. Safe Area. Your Scuba Diving merit badge instruction will

cover ems such as water clanity, depeh, temperatuse, Cutrents,
and marine life that provide a safe diving environment. Your
Open Water Diver Cerification will not prepare you for special

situations that require move training, such as extended deep
diving, wreck diving, cave diving, or ice diving.

4. Response Personnel (lifeguards). Lifeguards are expected
%0 s20p unsale activities and 10 pecform rescues if necessary.
The instructor serves those functions during your scuba
training. However, consider a swimming activity where all
the swimmers are also lfeguards. That situation applies 1o
scuba diving. Your scuba training will include accident pre-
vention and emergency response, so there typically is no

need for additional “lifeguards. ” Since each member of a dive

group provides backup for the others, especlally his buddy,
you should never dive with anyone who is not certified.

s SAFE SCURA DIVING

The complete text
of Safaty Afloat
can be found in the
BSA publication
Guide to Safe
Scouting, ovaiable
online at
wmscouting. ovg.
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— 5. Lookout (surface support personnel). If you take a dive
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boat to a remote diving location, then it is a good idea to
leave personnel on the boat 10 watch the weather and boat
traffic and to respond during a dive emengency. During a
drift dive, divers follow a current and may finish the dive a
considerable distance from where they started. Either a sin-
gle dive boat, or small tenders from a live-aboard vessel, may
follow the group and be ready to quickly pick up divers who
may end the dive before others.

Ability (skill proficiency). The standard 100-yard BSA
swimmer test defines the minimum ability needed for safe
swimming in deep water. However, the in-water comfort
level demonstrated by those who earn the Swimming merit
badge is a better stanting level for scuba training.

Your Scuba Diving merit badge instructor will specify
what your Open Water Diver Cemification prepares you for,
and what it does not. Additional training is available for more
demanding environments. Note that there is no expiration
date for your scuba certification. Some recreational divers
course and not dive again for a long time. Those divers may
need a refresher course 1o make sure their skills are current.

Buddy System. Every scuba
diver must have a cenified
buddy underwater at all
times. Buddies check each
other’s equipment prior
te a dive and continuously
monitor each other
while underwater.

Discipline. All participants
should know, understand,
and respect the rules and
procedures for safe scuba
diving. It is important o have a
“railgate” review just prior to each dive

10 review basicy, such as underwater signals, entry techniques,
and procedures for reuniting in case of separation, as well
as the specifics of the current dive plan and emergency pro-
cedures for the site,

T

Additional Considerations for Safe Scuba Diving

9. Equipment. During swimming, you rely mainly on skill in a
safe swim environment 10 keep yourself safe. During scuba
diving. you must also rely on complicated aquipment. Your
regulator reduces the very high pressure in your tank to the
pressure you need 10 breathe at 3 given depth. Your dive
computer monitors your time and depth 10 avoid the need
for decompression. Your pressure gauge indicates how much
air you have left. Your mask makes it easier 10 see. Failure of
any of these items, plus others, can range from inconvenience
to dangerous. It is important that you understand how to
check your equipment, and that of your buddy, prior 10 each
and every dive. Your instructor will check equipment for you
during training and show you how to check your own prior
10 your open water training dives.

0. Miaturity. BSA policies encourage Tiger Cubs 10 leam 10 swim,
but they may not take Open Water Scuba Cenification courses,
Why not? The answer lies in the maturity that comes with age.

You don't have to worry that scuba diving will stunt your
physical growth. However, 2 person’s ability 1o recognize risk
and handle stress generally improves with age. Buddies rely
on those qualities in each other. Because of concerns about
emotional maturity, scuba agencies recognized by the BSA
place restrictions on open water centifications for those from
10 through 14 years of age.

If you fall in the 10- to0 14-year-old age group. you are still
encouraged to follow your interest and complete the Scuba
gain will help you obtain the confidence and poise that mark
your transition to an adult. Learning to dive is great fun and
a lifelong opportunity. However, you need 10 understand that
your certification card will have restrictions, such as a limited
depth range and the need 10 dive with a certified parent or
other centified adult as 2 buddy. (During BSA scuba diving
activities, BSA Youth Protection rules will apply.) For safery’s
sake, you need 1o honor such restrictions, but you should
consider them as steppingstones toward safe and enjoyabie
adventures rather than stumbling blocks.

You may face similar situations as you get older, such as
driving restrictions based on age in states that have graduated
driving license programs. That doesn't mean you should
delay learning to drive, or to scuba dive.

SAFE SCuBA DiviING
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The Scuba Diver’s Code

A Scout:

Maintains good mental and physical fitness for scuba diving.

Keeps his dive skills sharp through continuing education.

Seeks professional arientation prior to diving at unfamifiar

dive locations.
MMmbmmmdm—MG
mmmmmmmmmmm
Mnestollnbuddy»mmmm

he is familiar.

Alwvays follows the time limits listed by special dive tables or a dive
computer for 3 particular depth.

Is a S.A.F.E. diver—Slowly Ascends From Every dive—and makes

a safety stop at 15 feet for three minutes at the end of each dive
prior to surfacing.
mmmmmwbuwa
skipping breathing.

Kmmmwmmmmmua
mmmmm

Scuba Diving First Aid

Following the 10 points of Safe Swim Defense (as applied 10
Scuba Diving) and the Scuba Diver's Code will help prevent
many accidents in your diving activities, but some injuries could
still occur. Take appropriate precautions and become familiar with
first-aid techniques and steps 10 follow if health concerns arise
while you are out on the water. Below are some of the most
common first-aid situations that might occur while scuba diving

Hypothermia occurs when the body’s core temperature falls
below the normal range. Exposure 10 cold, or even cool, water
can lower your core temperature dangerously, especially when
combined with wind, exhaustion, or hunger. Early signals of
heat loss include shivering and bluish lips. Further cooling may
result in Joss of muscle strength and coordination. It may
become difficult to think clearly or do simple tasks. In severe
stages, shivering will stop and unconsciousness will follow
Al this stage, death is possibie uniess treatment Is received
Anyone who stans to shiver or shows discoloration around
the lips or cheeks should immediately be taken out of the water
thoroughly dried, put in dry clothing or wrapped in blankets
and moved 10 3 warm place. If no warm shelter or other heat
sources are available, press the victim close 10 one or more
persons 10 transier heat through direct skin contact. Minimize
the victim's movement and call for medical aid

15



SAFE SCUBA DIVING == = ——

stop your descent
and end the dive.

Natural air spaces such as the body’s sinuses and ears or anifi-
cial air spaces (e.g., diving masks) respond readily 10 the
underwater environment, as long as you equalize them to the
surrounding pressure. A scuba diver may be injured if he fails 10
equalize these air spaces, either while descending or ascending.
Any air space can suffer 2 pressure injury during ascent
or descent. Descending pressure injuries are called squeezes.
Ascending pressure injuries are called reverse squevzes, reverse
blocks, or expansion injuries. You easily can avoid these pressure
injuries by equalizing early and often while descending. (See the
chapter “Adjusting to the Underwater World"™ for a discussion of
specific techniques 10 use to avoid squeezes.) If you get a sinus
squeeze, see a doctor if you experience significant pain, pain
over a long period of time, or complications in healing.

Decompression lliness
Decompression iliness refers 10 both decompression sickness and
lung overexpansion injuries as a single condition. Primarily,
decompression sickness may occur when a diver exceeds time
limits for specific depths as set forth by dive tables or a dive
computer. When present, these secondary factors can contribute
w«mmw dehydration, vigorous
exercise (before, during. or after the dive), coldness, age,
lliness, injuries, and being overweight. Lung overexpansion
Injuries may result if a diver fails to breathe normally or exhale
during an ascent.

A diver with decompression illness may experience symp-
toms such as unusual fatigue, dizziness, vertigo, shortness of
breath, tingling of the skin, numbness, and pain or paralysis in
the muscles and/or joints of the arms, legs, or torso. lichy skin,
difficulty urinating, and ringing in the ears also can be sympioms
of decompression iliness. If one of your diving buddies has
decompression illness, you may observe a blotchy rash on his
skin. He also might be confused or behaving oddly. Other signs
include muscle weakness or paralysis, tremors, staggering, and
coughing up blood. A diver with decompression iliness may
even collapse or become unconscious.

To prevent decompression iliness, never hold your breath when
using any form of underwater scuba equipment. Further, ascend
slowly after every dive, never exceading 60 feet per minute, or
the maximum allowed by a dive computer. Always use dive
tables and dive computers to plan your dives conservatively,
well within depth and time limits.

Nitrogen Narcosis

Deeper diving can cause a problem that relates 10 gases dissolv-
ing into a diver’s blood and reaching the nervous system. This
can trigger an anesthetic effect called nitrogen narcosts that may
cause a diver 10 make poor judgments and decisions,

To avoid this problem, beginning divers should stay within
safe diving depths of 60 feet or less. More advanced divers
should never descend deeper than 130 feet. If you begin 10 feel
the effects of nitrogen narcosis, simply ascend until the feeling
goes away.

e SAFE SCURA DIVING
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Motion Sickness

You need to think about motion sickness (seasickness) before it
mummmmmmmnwm
motion sickness medication (as advised by your physician or
pharmacist) before boarding the boat. Follow ali manufacturer’s
instructions for taking any motion sickness medication. Prior to
boarding, avoid greasy foods, which can further irritate an
already weak stomach.

Once on the boat, stay in the fresh air on deck and out of
the boat exhaust. It helps to stay in the center of the boat, which
mmm.mwmmmmwmmm
up your equipment 50 you will be prepared 10 enter the water
as soon as possible. Reading and intricate tasks tend 10 promote
motion sickness, 50 avoid these types of activities.

If you do get sick, go 10 the leeward side (wind
at your back) of the boat and have someone come
with you. Be careful when you lean over the
railing of the boat. Stay out of the boat's
restroom (the head) and try 10 relax.

Fatigue and Overexertion
Scuba diving can be a strenuous activity.
Water's density makes it harder 10 move
through than air. Moving slowly and
steadily underwater will help you conserve
energy. Avoid rapid or jerky movements
that waste energy and cause you 10 use
~ air faster.
If you try to maintain a high activity
v level while diving by, for example,

breathing, a feeling of suffocation, weakness, anxiety, headache,
Take your time, muscle cramping, or a tendency to panic.
If you experience fatigue or overexertion a1 the surface,
and you will stay establish buoyancy (by dropping weights if necessary) and

undenvater langer $top moving. Rest and catch your breath. Signal for belp if you

need it. Once you recover, continue at a slower pace. If you
experience fatigue or overexertion underwater, stop all activity,
breathe deeply, and rest. It may help to hold on to an
— ODOCT 00 Support

== ——— —— = SATT SCUBA DIVING

Heat Reactions
Heat exhaustion and hearstroke result when the body
can't keep itself cool enough. Typical symptoms for heat
and a rapid pulse. A person with heat exhaustion should
lie down in a cool, shady place and raise the feet. Loosen or
remove your diving exposure suit and cool off with 2 damp cloth
or fan. Heatstroke is much more serious than heat exhaustion.
tation. A person suffering from heatstroke must be cooled
immediately. Loosen clothing, fan the person. and apply wet
towels and ice packs. Heat exhaustion and heatstroke are covered
more completely in the Suimming merit badge pamphiet.

When you are scuba diving. it is easy 1o forget the importance
of staying well-hydrated. You are, after all, surrounded by water,
and you may not feel as though you need 10 take a drink.
Whether it is hot or cool out, drink plenty of fluids and eat

enough throughout the day 10 keep your body well-balanced.

1%
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Injuries Caused by Aquatic Life

As & diver you will interact with underwates wganisms. Nearly

all injuries involving aguatic life or plants and animals that live

m human carelessness JOST IJunes an

L]

In water, result ir

minor. It takes only a little bit of understanding and care 1

void potential problems

ounter with a

organism
from a sea w

or exampie, 3 diver t

ain Or & stng from a &

12y suffer a puncty
). To avoid these

aNG Wear an exposure

watch what you touch while

SUN as protection iy

problems with aguatic life pracuce the following precautions

* Treat all o

disturb them

® Be cautious in extremely murky water where you may have

trouble seeing where you place your hands

nd wearing shiny, dangling jewelry that resembles baitfish

or other small prey
* Wear an exposure suit

* Maintain buo y and stav ofl the bottorr

* Waich where you are going and v

e W e

hands and your box

id contact with animals

* BHe aware of local advisories. SSUC Warnings su

as those about yiish along the shoreline

Treat venomous wounds such as stir $s by first focusing or
the victim's airway, breathing circulation [AB( Next

nd shock. I possible and sale. remove SPInes

or other 1o0ls. Soak the affected area

W munutes and keep the area still. Ah

flus ng water, dry the area and apply

A Trpie ant 1 has no known allergics

th d with a dry,

¥ wWour

SOC a doclor,

mnoer Cuts &

re wounds, flus

Never touch
$PINes O Stingers
from venomous

2qusbc anmals
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Astronauts and scuba divers use almost the

comfortable in space and underwater Both have air supply equs nv‘-
exposure suit for protection, and something to look thro oY

same kind of equipment

The Adventure of Boy
Scout Scuba Diving %

Perhaps you have dreamed of beir g abie 10 fly. When

3 L wational Space
ught have thought
The good news is you

ins

lar expenences and adventures

} when you leamn 10 dive with
seii-contained underwater breathing apparatus—
N —egquipment

Once you venture underwater, your life will be

ch

Mnged. You v C .\',.’Jr’.‘é Abowt your

abilities and le

inderwater world

Being an astronaut and & scuba diver is not all that different. ANl US
astronauts train for their space walks in NASA's gigantic practice
pool called the Neutral Buoyancy Laboratory Perhaps eaming this
maerit badge will place you on the path 1o b g an aut

SCUBA DIVING 23



if you like making

discoveries, then

welcome to the

Scuba Diving merit

badge. Once you

€arn your ment

badge and scuba

certification, you

vall be on your

way to axploring

“Inner space.” As

8 Boy Scout scube

diver, prepare to

be an adventurer

—_—
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wh

er you dive in freshwater or the ocean. there is always

ething new 1o see, learn, and do underwater

If you love nature, you will see plen

No other environ t approaches the aby
and excitement to be found while expk
On most shallow water reefs, you can ea

different species during a single dive. With time, you wil even

discover water areas that seem

flooded quarry—are home 1o un que and interesting life-forms

pty—Ilike a lake or

a5 well as amifacts and shipwrecks

Go Diving, and See Critters!
Scuba diving allows you to get up
close and personal with those living
things you would normally only
get 1o see at an aguarium.

Octopus

Dolphns



The History of Scuba

Humans have been experimenting for centunies with ways to
stay underwater for longer than a single breath. Crude diving
apparatus dates back as far as AD. 375

Many of these early efforts and designs failed when ied
underwater, or were never fully developed. By the 1500s,
however, equipment had been developed that allowed divers
1o explore the deep using 2 long hose that connected them 10
a surface air supply. These “hard-hat” divers wore very heavy
helmets and Jead shoes 10 walk (not swim) on the bottom
The hose and heavy equipment greatly limited their ability 10
move freely underwater. It was not until the mid-20th century
that the first practical seli-contained dive equipment emerged

— i & This German print from 1571 shows the dream of
f g— -‘.i walking underwater and recovenng lost items on
I 0N B R the seafloor This is possibly the first printed design
i el ¥ of a diver in equipment. It s doubtful that a diver
By (S ! could survive this apparatus for much longer than
AN {  he could hold his breath
Rl
X
.

-

)

) |
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mhnmmwmmmmm
and their cargo

The First Rebreather Scuba

Englishman Henry Fleuss designed the first
rebraather scuba in 1878, His unit recirculated and

use was limited. The biggest obstacie 10 Fleuss’
unit was that divers cannot use pure oxygen
deeper than about 20 to 30 feet—oaxygen becomes
toxic beyond this depth.

In 1943 French ocean explorer Jacques-Yves
Cousteau designed the first practical scuba equipment, known as the
aquaiung. Working with an engineer named Emile Gagnan, Cousteau
developed a scuba system that delivers compressed air {not pure axygen)
1o a diver. By automatically adjusting the breathing air pressure and pro-
was easy 10 operate, reliable, and allowed a diver 1o remain underwater
for a reasonable amount of time.

Wizhin 20 years of the invention of scuba, the military, undenwater
scientists, and recreational divers were using the scuba system. In fact,
the equipment you will be using 1o obtain your Scuba Diving merit badge
is basically the same design invented by Cousteau and Gagnan.




Essential Scuba
Equipment

Masks —A Window to
the Underwater World
if you have ever opened your

jerwater

{ behaves di

an in air, and your

That s why waler makes everything

blurry. The mask creales an air space

s the same

r Detweer

This process
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Scuba divers don’t wear goggles, because goggles cannot be equalized.
Anamptinglodaveloodupmlowaavinggoggbsmmrmm
mmmmm“mfmwmimmmmmmdo
nmcovenhonose.adivercanmmananyaqmtooqua&mmomr ming with only yo .. UL NN
space inside the goggles. adjustable-strap design and the full-foot

] foot

r Underwater F——

A0y r poweriul ez muscle

Dwers with

two basic stvies: the imited leg mobiiy

sometimes use

pockets and adjust

specwl hand fins

Typical scuba-diving masks Tempered glass. wraparound design

Snorkels —Helping You Breathe on the Su

dince

will scuba dive with an air

why a snorkel is

a snorkel
t

your snorkel wh u are looking for

below. Second, v

splashing waves can get in your mo

Rave 2 s The 3

w21 1S Usualy

to let you breathe wit

H YOU run ow on air away

4 SNOrKel makes it asier o s

A snorkel is standard equipment for scuba diving
It is positioned on the mask’s left side
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Exposure Suits — Regulators —
Keeping You Warm and Protected Delivering Air When You Need

You will use an exposure suit virtually diving activities. An A reguiator make ™ &

’

It

exposure sui
Protect you rom minor scr
by far the most common f«

Mmany styses, patterns, and t

or insuiation water a

Exposure suits Scuba cyfinders

Scuba Cylinders —
Your Underwater Air Supply

A & !'.l .'~.H.L!l’ a4 YUungan wial Cx i3 ) SaIely stores
the high-pressure air divers use so that ™ Ca v i
water. Scuba cylinders come Jifferent sizes. Sele

yiinder size mainly depends on a dive height and weight
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Dive Instruments —
Time, Depth, and Direction

Pllots, astronauts, and outdoor enthusiasts use instruments 1o

guide them during their work and adventures. Scuba divers also
need accurate information to dive safely. These instruments

include a dive timer, compass, depth gauge, and a submersible

pressure gauge (SPG). Often the timer and depth gauge are com-

bined in one instrument called a dive computer. Some diving
nstruments are attached 10 the reguiator, while others are womn

on the wrist

Divers use a depth gauge to
keep track of how far they are
below the surface Because it is

You cannot stay underwatar an
unlimited time, even if you have
enough air. Every dive has &
time limit, which changes with
depth, 50 you need to keep track
of how long you have been
underwater This is why divers
wear either dive watches or spe-
cial underwater timers that are

L L

A compass helps divers know
where they are and where they
are going

Scuba divers need accurate information to
dive safely. This is especially true of the
air supply, since NO ONe wants to run
out of air underwater. A submersible

pressure gauge like this one shows
how much air is available during a

dive. The red zone indicates that the
air supply is running very low.

.

The photo on the left shows a cluster of
dive instruments attached 10 a regulator
These consoles may include a depth gauge,
timer, compass, and asir-supply gauge It s
also possible to wear some dive instruments
on your wrist




Buoyancy Control Devices — Weight Systems — A Sinking Feeling

Helping Control the Ups and Downs Scuba fien wear a weight syster elp them sin)
A buoyancy control device, or BCD, Is an expandable ¢ ar ¥ B¢t underwater. All weight systems use lead
:!lJT yiu “”I"'\' .’."1\! € 1D reguiate your dux ity L nay find that you Nk T Wihout lead
our ability to float. You can inflate a BCD by blowing it up as weignt. t ning 4 wet su '

you would blow up a balloon. Most of VIR DS - W 1o e e

will use an inflator that easily inflates

from your cylinder. To decrease buov: BCD Scuba divers use two basic weight-system types
S AL (1) a weight belt wom around the waist or (2) an
through a hose or valve integrated weight system Integrated weight
systems carry lead ght in special quick-rele
underwater—letting yo nn nk down pockets designed into a BCD.The blue pouch in
o1 the photo below contains small lead shot for
weight. Divers call these “soft” weights

In addition to

alle ™ yOur Duoyancy

Onhevvioustypesolbuovuncycomrol
devices, the jacket-style BCD is by far the
most common. Pictured here is 3 Scout
connecting his jacket-style BCD to his
scuba cylinder.

:’}r‘l“\ provide buoyan
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Adjusting to the
Underwater World

When scuba diving you will experience some new and different

sensations related 10 being underwater. Differences include

buoyancy, pressure and temperature differences, and changes in

the way you see and hear. Becoming a diver depends on under-

standing how these differences affect you —

Buoyancy—Up, Down, or Level

Have you ever wondered why a large steel
ship floats, but 2 small steel nail sinks? The
answer is suwprisingly simple. The ship's steel
hull forms a shape that displaces—pushes
aside—a great deal of water. The same
amount of steel reshaped into a glam nail
would sink, like the small steel nall. This
demonstrates that whether an object floats
depends on both its weight and how much
water it displaces

While scuba diving you will either want 10 comfortably
stay on the surface with your equipment on, descend or ascend
underwater, or remain neutral. All these situations require you
to either have positive, ng wl buoyency. if you are
resting comfortably on the surface without moving your arms
and legs, you have posizive buoyancy. If at depth you are safely
touching the botiom, then you have negative duoyancy When
you remain neutral underwater you are effectively “flying”
above the botiom

While scuba diving. you will control your buoyancy with
your lungs and breath control. For example, if you exhale you
will descend, and if you inhale you will ascend. Your buoyancy
control device and the amount of lead weight you place in your
weight system also will help you adjust buoyancy underwater




The pressure-

change sensation
you feel while
diving is simiar to
what you may feel
In your ears when
you fiy in a plane
or drive up into

the mountains.
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Pressure —The Force of Water

As a scuba diver, you will descend and ascend regularly

underwater. During this activity your body will need to adjust

10 either increasing pressure as you go down or decreasing
pressure as you go up. You will feel pressure on your

body's small air spaces (sinuses, ears], which hold

compressible air. If you don't equalize the pressure

in these air spaces with the surrounding pressure,

you will feel pain in these air spaces.

At any given time while scuba diving underwater,

you will either have positive, neutral, or negative
mmmummum

strating yancy.

When you exhale you release air from your lungs, which makes

you less buoyant and helps you ok d at the begk gofa
dive. Underwater you can use lung volume and breath control to
fine-tune your neutral buoyancy.

NG T THE UNIDI

Solving the Pressure Problem When Going Down

You can easily equalize the pressure within the air spaces
created by your ears and sinuses. To do this, pinch your

nose shut and gently blow against it with your mouth closed;
this directs alr from your throat into your ears and sinus

air spaces. Another technique is swallowing and wiggling the -
jaw from side to side. A third technique combines these—
swallow and wiggle your jaw while blowing gently against )
your pinched nose. To equalize the pressure in your mask

5o that it does not press 100 hard against your face, simply ]
exhale through your nose J

Equalizing pressure when descending (left) and releasing excess
alr when ascending (right)

Going Up —Getting Rid of Excess Air
Scuba equipment allows you to breathe underwater by deliver
ing air a1 a pressure equal 10 the surrounding water pressure
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This means your lungs will be at their normal volume while at  Never hold your
depth. However, when you head up toward the surface, the air breath when

in your lungs will expand, that is, the air will take up more

space In your lungs. To release the excess air, you must either scubs diving
breathe normally while ascending or exhale. Never hold your
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if you were to hoid your breath while going up, your lungs
would overexpand, much like the sealed bag in the illustration
With an open container such as the upside-down glass in the
Y 2 illustration the excess expanding air simply bubbles out into the
5% Ee— surmounding water. Why is this expansion of zir 2 problem
s for divers? If you don't exhale this expanding air when
R e you are going up, it can cause Jung overexpansion
or a lung rupeure in which the lung tissue tears
This is the most serious Infury that can occur 10
a diver. For this reason, the most important rule
in scuba diving is 10 breathe continuously and
never, never hold your breath.

Pressure and Air Supply
Your Scouting friends who don't dive may
ask you, “Hey, how long does your air last
underwater?” This is a good question. The
correct answer is that it depends on how
deep a diver dives and the size of the scuba
cylinder. The deeper 8 diver dives the more
air will be used because of increasing pressure.
At shaliow depths with 3 standard size cylinder you
would typically expect to be able to dive for about one
hour. But the deeper you 9o and the more energy you
expend, the more air you will use.

oY BCUBA DIVING

Decompression —
The Importance of Going Up Slow

As you dive, your time underwater has limits. These limits
are affected by depth, your alr supply, the cold, and latigue

Decompression

sickness 1 ususlly

very easily

Depth-Related Limitations

avowed by
The pressure on a diver’s body increases with depth. This increase
in pressure causes nitrogen (the gas that makes up 79 percent of  following proper
the air we breathe) 10 be absorbed imto the body’s tissues. The dning techmgues
deeper a diver dives and the longer the diver stays underwater
the more nitrogen the body absorbs

| ———————

The nitrogen that dissolves into a diver’s tissues must leave
the body as the diver exhales while ascending 10 the suriace,
or the diver could experience serious problems. To make sure
that the excess nitrogen is properly and slowly released, divers
should always do the following
1. Ascend very slowly—no faster than 60 leet per minue

{a dive computer may require an even slower ascent)
. Make a safety stop at 4 depth of 15 feet for three minutes
whille ascending 10 the surface at the end of every dive
i. Follow special tables or a dive computer 10 Lmit depth
and time underwater
Follow special procedures when flying after making
scuba dives. (Many divers travel on 2irplanes 10 g2t 10 diving
destinations. When they retum home on the plane, they must
end their diving activities up 10 18 hours prior 1o fiying

1
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This set of procedures is called decompression, which means
“releasing pressure.* If you do not make a safety stop at the end
of each dive or if you ignore the special tables or dive computer
by staying longer than a prescribed time at 3 particular Gepth
you may get decompression sickness. Decompression SiCKNess
occurs when tiny bubbles of nitrogen gas form in the
tissues of the dody

Because nitrogen bubbles can form in different
places in the body, decompression sickness
symploms can vary. As discussed in the
chapter “Safe Scuba Diving,” symptoms 'O
and signs include paralysis, shock
weakness, dizziness, numbness, tinghing, .
difficulty breathing, and joint pain




The most important

point to remember
about body

temperature and
diving is that if
you begin to shiver
continuously

underwater, get

out, immediately

dry off, and

seek warmth
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Staying Warm

It is easy 10 stay relatively warm underwater with the right expo-
sure sult. Since water cools you much faster than air, you will
almost always need 10 wear some type of exposure suit when
diving. Divers often wear wer suits to slow their heat loss

Underwater Vision —
Bigger and Closer but Less Colorful

Water changes how light behaves. First, the optical
effect of light traveling through water and air
magnifies objects underwater. This makes
things look closer and larger than they really
are. Also, water gbsords the colors in sun-
light the deeper you go. If you dive deep
enough, all you will see is dark blue. Reds
disappear in shallow waster, followed by
shades of orange, yellow, and then green

When you are underwater. fish and other objects will look
closer and larger than they really are



