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How TO USE THIs PAMPHLET 
1.e secret to sucssfully earning a merit badge is for you to use both 
e pamphlet ard ihe suggestions of your counselor. 

Vour counselor can be as important to you as a coach is to an athiete. 
LJse all of the resources vour counselor can make avalable to you. 
This mav be the best cha:ce yoi .vill have to learn abct this particular 
subject. Make it count. 

If you or 'our counselor feels that anv information in this pamphlet is 
ncorrect, please let us know. Please state your source of information. 

Merit badge pamphlets are re::nted annually and requirements 
ndated regularly. Your suggesions for improvement are welcome. 

e:J comments along with a brief statement about yourself to Youth 
Dc. lopn.:t, S209 • Bov S:outs of terica • 1325 West Walnut Hill 

• P.O. 3ox 152079 • Irving, TX 75015-2079. 

WHO PAYS FOR THIS PAMPHLET? 
This erit bage pamphlet is one in a se:!es of more than 100 cover . 
all ki::d of Echbv and career subjects. I is made availae for you 
to buv as a service of the national and local councils, Bo': Scouts of 
America. Tie costs of the development, writing, and editing ofthe 
merit badge 	phlets arc traid for by the Be Scouts of America in 
order to bring vc.0 the bes: book at a reasonabic price. 
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Note to the Counselor 
All scuba instruction must be conducted by recreational 
diving instructors in good standing with a scuba agency 
recogriized by the Boy Scouts of America and approved 
by the BSA local council. 

Counselors for the Scuba Diving merit hadge must be registered 
with the Boy Scouts of America and be approved by the district/ 
council ad vancement comm i t tee. 

Like other merit badges, the Scuba Diving merit badge has 
been develoi.ed to teach ancl irain youth in a rnanner cnnsistent 
with the overaIl goals and values of the Boy Scouts of Ainerica. 
The merit bacige counselor should he fair and consistent when 
presenting and evaluating the knowledge and skills specified hv 
the requirements. None of the requirements may be modified 
or uintted. 

Unlike many other merit badges, the Scuba Diving critical 
prerequisites, kno'1c'dge, and biI1s are not itentized in the 
requiiements nor adcquatel\ overed in this pnnphIet. The 
requirement to earn Open \Vater Diver Certiflcri means the 
Scout must meet training requirements set by outside agencies 
and musl supplenlent the material in this pamphlet with an 
entry-level scuba diver manual. 

All phases of scuba instruction—classroom, pool, and 
open water training—must comply WillI t!  minimum training 
standards tor entry-Ievel scuba certmcat» adopted by the 
American National Standards Institute (ANSI) or the U.S. 
Recreational Scuba Training c.ouncil (RSTC). The RSTC is 
recognized as the ANSI Accredited Standards Developer for 
recreational diving insiructional staudan!- The BSA acknowl-
edges those standards by limiting scuba instruction only to 
instructors trained and sanctioned hy recognized scuba agencies. 
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Requirements 
• Do the following: 

a. 	S...o rhat vou :::yv frs 	.;urie or iflnesse 
thaE coud occur while scuha dvmg. ncIudng hvpo-
thniija, hvper': 	on. scueeze. decoiiioreson 
iflne, 	n ni::: 	mcon ckns, faigue, 

:erexertion. heaE reacons, dcl 	:: on. inur: hv 
:oarlc lie. and cuts and scraoez. 

h. 	cml±v die condidons ha: must exis hefore ierform- 
0 person, an•d expain how o r:-:nize 

such condnions. Demonsu hie orcner techidane 

for perforning CPR nsing ::alning device aoproved 
hv von ::unse!on 

. Bei. - ....:oniniedng r uremen:s 3 through ‚ 	-i 
Vdng rneri: bad-e. 

	

3. Discuss !he Scnha Dfteds C 	wlrh va :nerit hadge 
he drponance ei each gnide:ine 

a scuba chver s saietv. 
4 Earn an Open \Vaer E)ver Cerilfica:,.:;. from a scuha 

	

anization recoga .:::i bv 	Bi-2v Sconts oi,America 
scnhap: 

The Boy Scouts ofAmerica is not a dive certification 

agencyYour merit badge counselor can help you find a 

scuba agency recognized by the Boy Scouts of America 
scuba policy so that you can fulfill requirement 4. 

Scouts who have already earned an Open Water 
Diver Certification outside of a BSA activity from a 

scuba agency recognzed by the Boy Scouts of America 

scuba policy may still earn the Scuba Diving merit 

badge by earning the Swimming merit badge and 
completing all other listed requirements. 



5. Explain what an ecosystem is, and describe four aquatic 
ecosysms a der might experience. 

6. Find c abou :ree c:er oppor:::ties in the scuba 
industry. Pick one and find out the education, training. 
and exper::c :quir.or th 	 ss this 
with vour 	 exp1 7 	 :feion 
rnch: 

Minimum Course Content for Open Witer 
Diver Certification 
The following abbreviated list represents the RSTC "Min 

Content for Open Water Diver Certification' lt is not intendec 

outline of learning objectives for an Open Water Diver cours 
of learning objectives is left to the respective training agenci 

During the Open Water Diver course you can look forw, 

basic scuba theory and developing entry-level scuba skills r 	 cer- 

tification. All scuba instruction must meet the minimum trainin 

for Entry-Level Scuba Certification set by the Recreational 	 iraining  

Council (RSTC).Your course will consist of the topics and scuba sk 

required by the training organization and as outlined in ihiS 

At a minimum, the following will be covered. 

1. Equipment. Learn the physieal description, 

operating principles, maintenance, and use c 	Dt 	-. 
the following equipment items—face mask, 

fins, snorkel, BCD, exposure suit, weights 

and weight system, float and flag, cylinder 

valves regulators/a;r delivery System,( 
Ä submersible pressure gauge, alternate 	 .. .. 	 . 

air source, timing device, compass, 	‚ 	 . 

depth gauge, dive table or dive 	 . 	\ 
computers, knife. 

2. Physlcs of Diving. Learn the physical 

principles of matter and their apptication ' 

to diving activities and hazards. 

SCU8A DIVING 



3. Medical Problems Related to Diving. Learn the causes, symptoms, 

prevention, and first-aid and treatment of diving medical problems. 

4. DecompressionTheory and Use of DiveTables and/or Dive Computers. 
Learn how to determine no-decompression limits for single arid 

repetitive dives, plus how to use dive tables and/or dive computers 

to properly plan and execute a dive. 

5. Dive Environment. Learn information on the local and general 

conditions ofthe diving environment and their 
possible effects on the diver. 	 -. - 

ur 

7 Pool/Confined Water Scuba Skitis. 
Learn and practice the following scuba skills in a Pool or confined water. 

• Diving System assembly and disassembly 
• Equipment inspection (at water's edge) 
• Entries and exits 

• Proper weighting 
• Mouthpiece clearing—snorkel and regulator 

• Regulator/snorkel exchanges at the surface 

• Controlled descents and ascents 
• Underwater swimming 

• Mask-clearing, including removal and replacement 

• Underwater exercises—with and without mask 
• Buddy-system techniques 

• Underwater and surface buoyancy control 
• Underwater problem-solving (regulator recovery/retrieval, etc.) 
• Surface-snorkel swimming with full diving System 

• Surface Operation of the quick release/emergency function of the 
weight system 

6. GeneralTopics. Learn infor-

mation on dive planning, 
underwater and surface com-

munications, diver assistance, 
recommended diving practices 

(including safety stops), 

procedures for diving from 

boats, proper use of personal 
diving logbook, and local dive 

regulations and protocols. 

SCUBA DIVNG 



Open Water Scuba SkiUs 

*vorn  
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Safe Scuba Diving 
Safe scuba diving demands respect—respect for the potential 
power cf :1 :e aquatic realm, vour abiIitie 	nd vour dive bu: '5 

iving safc: s mattc: i iearnir'z 
safe divir.c. ::c!cing :cur skills, 	cJ 

You will lear 	:0 be ::oe a 	scuba d. bv 
rea:: 

	

	s:'::::hlet a::. completing vour Open \Vater Diver 
couse. 

Swimming Skifis 
To be a safe diver, vou m:h:vc 	swimming 
ski!!s. The BSA swirner ::-: 	aLi:s :e skilis 
r:.ed for the minin::: 	::ei of  
aY::cquired for safe deep-water s;::::::g, 
a 	ate 	lactor necesan for scuba diving.  

Safe Scuba Diving 
-: 

Safe 	ia di: .:: 	demands respect—respect for 
t' -. c :quatic reain's power, vour 	and your 

huddvs safetv. Scuha divino 	:s a mat- 
ter of lea:::;::g the im::::: 	 of safe 
d;•:::. :r 	:.:o,yo1 	 „ood 

le::. 	::‚:; :: 	a safe 
reading this parr:::et and compig 

your Open 	\Tater Diver scuba certification course. 

The BSA Swimmer Test 
Jump feetfirst into water over your head in depth. Level off and swim 
75 yards in a strong manner using one or more of the following strokes; 
sidestroke, breaststroke, trudgen, or crawLThen swim 25 yards using an 
easy resting backstroke.The 100 yards must be completed without any 
stops and must include at least one sharp turn. After completing the 
swim, rest by floating.This qualification test should be renewed annually. 

10 	SCUBA OIVNG 



Safe Swim Defense Applied to Scuba Diving 
s:::.:Jreca 111: 	SAs Safe Swim Dei 	Second 

e 	 text  

anadv::.;dswimmir 	 --•...........;F ofSafetyAfloat 

- 	 - can be hund rn the - 	 . 
Irom carrvmg vour cwn ar S:Tplv a.o aC - ...... TiZ. 	. 
wJi learn addtuonal sate:v . ......and rkJis -- ur cu:s. BSA pubkcation 
tra ........ g. To gei ::: ...neu. here is :::.v Safe Swim Det:e GuidewSafe  
po 	z 	ly :o scuha diving. 

Scouna, avadable 
1. 	Quahfied Supervuston ..i%V1J2tt1121 	ann scu:2. 

mus.: 	:i::M hv::::ature and conciemi::.s 	: onlineat 
wh 	1 	--••• 	.. 	 a 	civitv . 	 .. -. 	. . 	 . 	 . w.scong.org . 

\D.Ir ntractor wJi pwQe hi 	uperVi....... 
Scuba Diving merit hadge training. After v• 

jive 	... :irniar:::.: 	: Scouts provkted tne acuvitv 
is stpe: ..- 	a Dive .... -  ::: r Insraclor. 

2. Personal 4ealtti Reviev, -:: wJl be :euuire-d to complere a 
stx-:::. ::::lth 1 ......:: 	:::: ::: .idnipns :::::: ::::::: addirional 
review •::: a phvsc ...... :i ::J vour : ........... ......:J. exarn 
to emure that veu caa aev paniciare i; 	........ ing. 
After certification, vou utav need to rertrict diving ::::ities 
de:s::.::.: onSar g es ::: gvurheaGG. :: numple, il gvu  
have sinus congestion. 

3. SafeArea. :.:: uha Diving merr: oaage mstrucr:: will 
cover itern: s..: 	wer riaritv. depth. temperarare 
and marine hie th::: :::.....Je a safe diving environn.:-::.. Your 
Open 	-- 2:ver :s-:.:::::::. viil not 	:::: 	:: special 
rituations uai req„iieE:.::: 	s.... 	deep 
:ilcing. wreck diving, c:;::.:;::: or ic: Jving. 

4. Response Personnel (liteguards). Li:::..:ards are expecred 
to s:: unsafe activitie-s and to per:.:: :n rescues ii necessarv. 
Ti 	.:::: .:ctor sen -es thosc f::nctions during Your 

conside: :. swimming activitv -her: 
da er n :.::-:.-: ..........•::±s Thai s::iiation appiit - 

udeaccfden: :-:- 
VE —  ....: 	: i::e..:;:cv respo::S 	........tvpicaliv is 

lonal iifeguards iz : : e 	::c:.:e: of a dive 
: 

...real never dive vuii siow . 
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5. Lockout (surface support personnel). ir vu 

ng T. bomwmach leeathe:aa 
owa -cthe S:.:a zafard 	.:trn: 	. 	 '.'e en 	 a  

currenz 	mavrnsiht:.:e a 
D'v ig met badge ::serae 	istance from 	ee :hoy s:ei E:L: 
vusteanthe ge 	 ::a 	tendes from 	:vecard 	esse. ra. 

OITw he gruz and be :eadv :: :.::ck': 	:p dver ;v Sirn ig merit mav eni :e di 	eore 
badge ororto 6. Ability (skifl Pro ficency). The sada:d T2-vard BS 
LJ' 	r.g requ re swe: 1e' 	:.e fl1.i: 	ah.:• . 	zr .3eeded 

vater Hve-:er, :he :iwa:e: cziic - rnenrs 3 tbrogh ;et.-ei deir 	hv those Wo earn ihe Swommg 	er: 
6 Once yoj 'iave hadge is a 	 scba :az. 
oreserteC ercor - hau,-„e .2 

wa: veu: Ocei 	2ate: D:':e: Ceai -  2re a:esvu 
of i: 	- 	 earred ad ;.2a: h, 	::Add:i ::aire :s:',a%abe 	;e 

ng deiandhig e 	:rren:s,Ncce :ha ;he: 	. 	 io expra::i 
- ‚ 

iat 	
. 	

scuea :::uc::- :: - 	:ezra::)r....... 
-ee bange to v2 iae 3everal 	ad 'us aer :e: ceca: 
• 	 - - Scba Div rg ccue a::d 	et dive aga:n 	g z:e, Tse 	ers 	ia1: 

s..:e ze: s2i2s 	-:-cur:er:. a - tbadn 
7. Buddy System. E--er-,-  scuha 

co,ise er, YGu d'e: mus: have . 	 :er:ifed 
buddv u:ider'--c 	.r 

- :es Budsc 	-- heck ea:: 
-Mhe:s eupmer p::o: 
:c' a J2:e ad cncusv 

ea:h o:he:  __________________ .vhii:• 	........ 	 . 	 .: 

8 	Diseipline 
- 	 p- 

shold ui:w, uers:arj. 
aud resoe:: :he ru!es 

ceiuresfcrsae scuba 
imxrra:i : 	 have a 

:?ga:e 	ree-v ius: pnor ro eac 	de 
u:!e- v hasics, such as ude - 't a:e: sz:as 	:ecI.... .. 

..ed::es Lr reuutjjg 	case of sc: 	.arh 	.;'.-e2 
:e s -ec;fics c:.: -e: :.1e p1iu aa 

ceiures ::: :ne 
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Additional Considerations for Safe Scuba Diving 

9. Equipment. During swimming, you rely mainly on skill in a 
safe swim environment to keep voursclf safe. During scuba 
diving, you must also rely on c'ompflcated equipment. Your 
regulator reduces the very high press111re in your tank to the 
pressure you need to breathe at a given depth. Your dive 
computer monitors your Urne and depth to avoid the need 
for dccompression. Your pressure gauge indicates how much 
air you have left. Your mask makes it easier to see. Failure of 
any of these kerns, plus others, can range from inconvenience 
to dangerous. lt is important that you understand how to 
check your equipment, and that of your buddv, prior to each 
and every dive. Your instructor will check equipment for you 
during training and shov you how to check your own prior 
to your open vater training dives. 

10.Maturity. BSA policies encourage Tiger Cubs to learn to swim, 
but they may not take Open Water Scuha Certification courses. 
Why not? The ansver lies in die maturity that comes \vith age. 

Yott dont have to worry that scuba diving will stunt your 
phvsical grovth. However, a person's ability to recugnize risk 
and handle stress generally irnl.lroves with age. Buddies rely 
on those quaiilies in each other. i-iecause of concerns about 
emotional marurity, scuba agencies recognized hy die BSA 
place restrictions on open water certifications für those from 
10 through 14 years of age. 

II y 	tall in the 10- to 14-year-old age group. vou are still 
encouraged to follow your interest and complete the Scuha 
Diving merit badge. The skills you learn and experiences you 
gain will heip von obtain Wo confidence and polse that mark 
your transiti(-n tu an adult. Leorning to dive is great fun and 
a lifelong opportunity. However, you need to understand that 
your certificatioi -  card will have resinctions, such a ~ 	 itniied 
depth range and Wo need to dive weh a certified p;.nt or 
other certified adult as a buddy. 	'ig i.1SA scuba diving 
activities, BSA Youth Protection rules will apply.) For safety's 
sake, von need ' honor such restrictions. but von should 
consider thom 	tenoingstoncs toward safe and eniovable 
adventures rather 	stumbling blocks. 

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

SCIJBA DIVING 	13 



The Scuba Diver's Code 
A Scout: 

• Maintains good mental ancl physical fitness for scuba diving. 

• Keeps his dive skiHs sharp through continuing education. 

• Seeks professional orientation prior to diving at unfarniliar 
dwe locations. 

• Seeks training prior to attempting specialized types of diving—such as 
night diving, cavern and cave diving, wreck diving, and deep diving. 

• Adheres to the buddy System throughout every dive. 

• Uses complete, well-maintained, and reliable equiprnent with which 
he isfamiliar. 

• Always dives no deeper than thc rcornmended depth for his 
certification level and experience. 

• Always foliows the time Urnits Iisted by special dive tables or a dive 
Computer for a particular depth. 

Is a S.A.F.E. diver—Slowty Ascends Frorn Every dive—and makes 
a safety stop at 15 feet for three minutes at the end of each dive 
prior to surfacing. 

• Breathes properly whie diving, never holding his breath or 
skipping breathing. 

• Knows and obeys local diving iavvs ard regulations, including fish and 
garne laws and dive-flag lavvs. 

Understands and res pects aquatic life, consiciers how his interactions 
affect it, and dives carefuUy tu protect frage aquatic ecosystems. 

; 

va117 
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Scuba Diving FirstAid 
ef SafeSwim F nse asapplied to 

5c.:b: Diving.. ;.• 	 ::-: Jivers C.:: 
mac; accident .:: :'"- 	 : 	 cuid 
still occur Takc :.:rropriatc 	:: 	: 	. :.: 	. 	ith 
first-aid echnaues a:id stegs  
whlle vo.i are out cn the wate: 

nn1in firai1 	:uti'ns h:.: : - .:::.: 	hik  

/ 	\ 

Hypothermia 

 

- :irs .:::i the odvs cre remper:.. :e :aDs 
re cald. er even reol. 

car. iower r. mp 	ure dngerouslv, especialv when 
cemhined wu 	exh -.ion- er hunger. Earv sgnas ei 

:.::g n:av 

.At this stage. deat:: :- 	:: 	i:: 	::::.:::-:::: :s rect: 

	

Aivone who s„a i io sn.tq ::: 	a ceoratiou arori 
-wa - ,he Iips er cheeks shouid irnmedi::.: he taken ou ei the c:. 

thorough 	:s.. put in drv cioth:::: er wraped in b. 
and r:: 	: a wann-. :ice. II ne 
sourccs a:t :caiiable, ;tss the vctim cle . .............. ....re 
persons r: ::mser heat throu::.: Ji:ect sk::: :::::.: mize 
theicir.fs r:.: nent and c.:... r medical akt 
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Hyperventilation 
Hyperventilation is the result of overbreathing—either 
deliberately or because of panicThe likely resuft of 
hyperventilation is dizziness and fainting, and victims will 
feel as ifthey are being suffocated. Such a condition is 

unlikely in diving if the participants are properly prepared 
for each new skill levei If a diver shows signs of panic 
at any time, bring that person back into the boat or onto 

shore, caim the person, and encourage sow breathing. 
Make sure the person rests in a comfortable position 
and has plenty of open, fresh air. Before resuming any 
activity, find out and resolve the cause of the panic. 

Squeezes 
- 	 . 	 . Na:.:. arrac : r ------- . as the 	v5::...•s 	- 	 rs 	rar: - 

-- 

c:a zusaces 	eg. nv: :ras. •  .:esr 	c :eav -a uhe 
e3La zaion. V uierwate: e 	rnner:. 	- :- 	eiaze he:i 

- 	 . oj tee. s 9US parn rr:undg :ressre. A 	f he as 
eq:ze :e 	:r sa:es, eu 	;ve 

:;e cescec ajr 	aj 	a 	ressi:e  

Dpyo.'des- :ea.ecL Dne: 	essre i::es cs 
fl:ng 	 :aie 

and end tre die. •. 	 Y: eish~ can av.'i 	these ::essi:e 
k equaing ear:': and 	 See ±.e 

:c :he Unerva:e: 	r a 
 uze 	 ic-ezes. 	1fvcii 

dive vith s..-eeze, see a dcccr f 	etperen:e 	rfica 
t'erd cnrr... 	iaj3ns m heahn& .: 

a c,iat -i.-  - 	 - 

or e;en muc Decompressior mness 

ar: 
ne oerexpas:: -. 	i-:es as a  
ecesscr szkness ma'; 	vhe: 	':e: exceeds :me 

:; 	recc 	ehsas 	y1i y: 	eaes e:ae 
ciazer. 	Vhea present. :h€ 	 ao:':s 	an :z:i: 

e:e:se hef::e. 	i - ng. er ater he 	. :dcess, age. 
hess. n - es.an, e:mt o':eeZnh. Lumg 

resj: 	. 	 :her as z0 ha:he 	e.ae 
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A ciiv: ..it decompress::: .iiness mal - 	 :rnp 
ms sach a uusua iatigue. izziness verri::. 	:aess of 

5reath. ngling of the szin. numbness, ad pa::.:: : :ravss in 
e muscles and or oints of the arms, legs, or rorso. Itchv skin. 

:.fcukv uririating, an ringing in rhe ears also can he 	: 
decornp:esslor. iiness. V ne of vaur diving buddie± 

ecompresson dIners. vov : .. observe a blotchv rast: 
-teaisc migi'::: :::.fused o: oddh: Ot..; 

dtcace muscle wea .ess or paraivs;s. eors.staggeLg. and 
coughing up bloc'd .A diver vrn decompression iliness mav 
even c: ....:pse:: ::eccme  

First aid for decompression iflness includes immediately 
calling for assistance and getting the victim to a hospital 
and recompression chamber. lmrnediate care by a doctor 
is most important. While waiting for medical assistance, 
monitor the diver's airway, breathing, and circulation 
(ABCs).Your counselor/dive instructor will be traine 
in oxygen administration and will have the appropri:= 
equipment. He or she will administer as dose to 10C 
percent oxygen to the patient as possibk 

Te :::vena de mression diners. never :od vour br€:::. 
cs::a an': 	'n of unde;.' 	scuha e::..;'''rv yurth;. 
sowlv af:: -er djve ne :s: exceed:r. -:: ::cr minute 
the maximum alle .1 bv :. .ve :omouer :dvavs use ilve 
tabes and dive computers to plan your di. :onservative:v. 
weIl wthir. demh and :ime limdr. 

Nitrogen Narcosis 
Deene: - ing can zause a robem that relates :o gases dtssolv-
Ing mzo a diver's blood and reachlng :he nerv:. system. This 
can trigger an ane: ':: effect cal.:: cu-  curs that mav 
ca::s: a dlver to mae poc: iudgme:ns and decisions. 

'o avoid this problem. beginnlug divers should stavwithin 
safe diving .Ispths of 60 feet o: :rs \lore advaace :i:.ders 
should never descend .. :' than 1Sf) feet. lt von egin o fee! 
the effe-crs of ni:rogen ;a:::.s. simpiv ascend umil :he feehne 
goes awav. 

See the chapter 

'Adjusting to 

the Underaer 

world« tor further 

discussion of 

decompression 

lilness. 

SCOBA OWING 	17 



4 

Motion Sickness 
: 	. .•. : xut mon sicki:ess sees:ckr.ess ec're 

i;± proe :0 motion siokness. a:d ii bv :a 
m3:ic'n: -. :s ne ca:ion as adv.sed hv vci: pkvskian a: 
3iharmac:: becre bcardng ti'ie boa: Fokw : .. 

cr :akng anv m::.n sick2ess e;ca::n. Pbor : 
boa:ir:. unmid :easv foods. :vhch can urher rtza:e an 
aeac 

- 	:.:aLs:3v :n :he resk a: 	ie.ka::. ou 
to s:an in :ie cen:e: of:be boa:, '.v;i.o 

mo;es :ke Sam. 	-xa:h :he kcoizon. T'v ::' s:.av bnsv se::ing 
up vour 3:..iprnem so v:li 	:re2a:e-d .. :a:er .he va:er 
as :on as possibe Reacng ano :n:aca:e :asks 

sickness. so a: oid :hese tvpes of act',ities. 
!f vou : go: sic. 	:he 	siac :.v:ni 
nour ba6:. c the boa: an.i ha:e s3:neons :s:ne 

Re ca:oh when ;nn iean c';er 
ra:ng znehc 	:an 3u: o:' t' boa: 
:esroom :he o...: 	.3 reiax 

Fatigue and Overexertion 

Take your 

and':.. 	ztay 

noe:.::eronger 

ana go iarrnen 

18 	SCUBA DWING 

an boa st:ensvin.: 
rnazes i: harce: :c 

:hrougi'. ::an air. 	ng s;vv and 
s:eadih nnderva:e: boll ke:' 
energv. Avxd :aj er eri.v: - :.eniems 
u:a: was:e energv arul ca :a ise 

air asten 

a hiie di'.ng in:, ar examie s:!;rming 
-irurron:. vimrnrug ong .s.n:ces 

canina ex:»':':e :vegh:. von rna': ox'ebe::ce 
The s: n:: sincin 	. :iness. iai: : 

breaLIL:g. a eebrg o s  i i cea:ion weak:. ........... 
:nusee crarnping c7 a tendernru ro naru 

von oxperienn :bg:.e Or 	exerriru: a: ..: . : ace 
s:absh hL-nar ..... in; rcooing vehh;:s :;ecessarv an.i 
so "oving. Res: aru ea:ch ne,i: hns'a:h igna! r' iep iivo.: 
neec - Once ;zu reco er. 	tinne a:a so;ve:  
e':perience fang:::- i  ovorexe :. an u:idorwa:e:, s: =: =.: Why 
h:ea:ho deer'lv. a,:o res:. h na! hi7 10 Is en 
obiec: for svper: 
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Cardiac Emergencies and CPR 
Cardiopulmonary resuscitation (CPR) isthe importantfirst response ir,  
the everit of a cardiac emergency. CPR is used in near-drownins when 
a victim's breathing and heartbeat have stopped. lnclude individutos 
trained in CPR at every diving outing. Complete CPR should 
be attempted only by persons trained and qualified under the 
supervision of a trained instructor. The Boy Scout Handbook 
and FirstAid merit badge pamphlet further 
explainCPRandwhenitshouldbeused. 

To receive full and proper CPR training 
contactthe American Red Cross the American 
Heart Association or an equivatent agency.  

Heat Reactions 

Heat exhaustion and heatstroke result when the body 
c. --: keep itseif cccl e ccl:. T:cical symptoni or heat 
exccustion incIud lzzc:cs, ::cosea, muscle cie:nps. 
and a rapici culse. A 	heat exhc.:::ion should 
1k dce;n in a cool, shady place and raise i::. eet. Loosen or 
ren:cce vour clivin exposure s:l and ccc 	th a danp cloth 
o:fc:i. Heatst:cl.. 	nuch mc: 	erio.:s 	::: exh:,ostion. 
Symptoms include hot, sweatv, red skin, confusion, and disorien-
ta:c:»erson sofering fror. -  :eatstroke mus: be coc21 
ir ... ....:.ey. Loosc•c. clothino, 	die person, ccc appy wet 
towels ccd ice packs. 	e.laustion and hearstroke are cooered 
more completely in the Su'imming merit badge pamphlet. 

Sunburn is a common injury among those who enjoy the outdoors. 

Scuba divers should always prevent suriburn by using psntv of sunscreen 

with a sun protection factor(SPF) of at least 15. Ap?y sunsceenliberally 

about 30 minutes before sunlight exposure. Reappy eie'y tco 

hours, especially if you have been in the wate r. 

Dehydration 

1:..:e sccbc olnc, lt is easv to forcet die 
of 	:c . i1-hyc:a:eof. b: are, after all. 	rrou::e 
a :o ccc: not feel as thout 'ou need to take a drink. 

....:s hot or cool out, drink plenty c :lc bis and eat 
ccdughoo.t !he day to keep yourccc .vell-balanced. 
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Injuries Caused by Aquatic Life 
ou will i. : - act 	ith und: T., ater org 	. 	 Neariv 

r 	:.ts anc 	?::::.:. 	:hat live 
- ..........uit 	f7,. -. -. -. care s. M 	- : 	 are 

or. lt takes oniv a linie bit of understanding and care to 
- 	 Drobiems. 

1 
r 

resuit from  
orga::;s:n. Für example, i.c::«: 
[rom 	ea urchin or a st. 
watch vhr: :2.: :r:ch whiie in tl:r vater. 	 x:sure 

as p: :: :::1: [rom accidental contact. To avoid pr 
prooiem:;.: ::quatic life, practice the fcr.r ;  prer:.::ions. 

• Tre ...::. a:.aisms with respect. Neverea,e or inenionailv 
di- .. .. 

• Be cautious in extremelv murkv w 	where vou mav have 
trc.:1e seeing where .:•-.: piace vour hands. 

• Ä :. .:earing shi::. 	iewer. that resembies hait:sh 
01 : . cr smail prev. 

• \\: 	an exnon.u-e suit. 

.:::.:ain :•:::•vr.:::\' and stav off the hotrom. 

• \V: - .: vhere vou are going ar: .:hr:e you are placing vour 
hands and vour 

• Av:.:: con:c with animals. 

• Be ‚:.:are of local :::....-: - Ies, v. h. 	m2: ssue \varnings such 
as rilose about jeil: su aiong tie shoreiine. 
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Trear venomois .vour :' 	such as stmgs by flrst fecusmg on 
he 	crrs 2v2v 	eaft::.c. and 	-cen 	ABCs . Next 

2:.-: 	:: 	. 	.:::s : 	:::.ave s:::::es Nevertouch 

er 	ith je: 	other tc:. 	S.: 	. 	a:::d area 
- spines orgers 

wi:;:.varer tor 	- 	rn:nutes a ... 	 ::. ........sri; 	.ter 
fiushng rhe woun± 	ith running wate:.: rv 	:.: 	md .::v fromvenomous 

a tnph :::iibk 	:::nen: 	ifihe per:: 	.as no k: 	...:n al.:gies aqGatic animas. 
er s:sitiviIies :: :.: ::.:.ication. Cov: :he wound with a drv, 
sta 5andag .: 	:..... serious inur::, see a docror 

Cuts and Scrapes 
Simpe hrst-aid care will take care of r-- 	minor c 	and 
scrapos. As wuh treating stiocs and p 	ure wou...... fhish the 
area w:th clean 	v:.:: 	• 	....::•;.::...: oin 	:.: 	f rhe 
pe:s : 71 has ne 	:: :wr allergies : 	::unvines i 	di: ::i 	5.: 

ar.: :verwit 	adrv.steriieh:....ti,:. Eeeadocro: ::: ...... 

.s niuries. 
If :ou have c:.:: 	r scrapes froni 	: :::act wirh cerals, be 

51— :iian die area carefullv er infect.c 'n rn 	evelop. Keep a 
ot veur inhrtes as thev heal. and se: .: dcctor ifvour 

;nuries versen er dc  

4 
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The Adventure of Boy 
Scout ScubaDiving •.. 	 2_ 

Perhaps vou have clreamed of being able to 
vo vatch astrona: vor 	the lnternatc:::: 
Stai': during a spae waF. - ou rnight hav h. 

1 wish 1 could do that:' The good ne„ -,. , z;  
dc 	to be an asr': 	xperience simliar 
wc:.z-z feeling. SiTr*: 	.c-ices and 	'entures 
are a aale to yO.: learn to dive th 
self-contained .:.vater breathing apparatus-
or scu 

underwater. vour life will be 
changed. You 	: new confidence about your 
abilities and learn 	:he underwater 

Being an astronaut and a scuba diver is not all that different. All U.S. 
astronauts train tor their space walks in NASAs gigantic practice 
Pool cafled the Neutral Buoyancy Laboratory. Perhaps earning this 
merit badge will place you on the path to becoming an astronaut. 

SCUBA DIVING 
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If you like making 

discoveries, then 

weicome to the 

Scuba Diving mer 

badge. Once you 

earn your merit 

badge and scuba 

certification, you 

will be on your 

wayto exporing 

"inner space." As 

a Boy Scout scuba 

diver, prepare to 

be an adventurer. 

\Vhethe: 	:::: 	
.

s:vaIer or:h .. .......:here is a,:vs 
nm'th 	 s, 	and d3 

•1 

	

:. VOU 'viii 	e..::..::.erWater. 

	

ipproacI' 	.................. :2 .iIPT 1 tY 

and excitement to be found vhi 	,r.-- ring 	 fs. 

Q 	shallow vater 	..: 	 asift see huic 
diffc:2:tspecies dudng 	e. 	time, vo .............:en 
disc• 	:h fl under:.. 	 seei: :iptv—Ii 	.He or 

:.are home t 	::e and interesting :eforrns 
veil lb dflIIdCtS 2 
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Go Diving, and See Critters! 
Scuba diving allows you to get up 

dose and personal with those living 

things you would normally only 

get to see at an aquarium.  

/ 
Angelflsh 	 Sea anemone 
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The History of Scuba 
Humans have been experimenting tor centuries with 	s to 
stav,  underwater tor longer than a :g1e breath. Crude diving 
appars .acs 	ok as far as A.D. 375 

efforts and designs tailed when tried 
underwater, or were never fully developed. By the 1800s, 
hcs. 	eciprnent had bee 	ped that allcve cl divers 
to 	: ,2 - '-.e deep using a lc:zg icse that connece them to 
a surcce air suppiy. These "hard-hat" divers wore ve:: 
helmets and lead shoes to walk- (not z\v1rn) on the bottom. 
T'e iose and ea\y equipment greatIv :rrted ther ability to 
rr•' freeiv u:carvater. lt was not uc: ::e mid-2.':i centurv 
that the first practicai self-contained dive equipment emerged. 

This Gemian pnnt from 1511 shows the dream of 
walking underwater and recoveving tost items on 
the seafloor.This is possibly the tirst printed design 
of a diver in eqwpment. lt is doubtful that a diver 
could survive this apparatus tor much longer than 
he could hold his breath. 

Hard-hat diving equipment 
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In 1860, Benolt Rouqt 	oi and Auguste Denayrouze 
introduced setf-conta;.. diving equipment that was 
essentially the same as that developed by Jacques-Yves 
Cousteau in the mid-20th century. 

1 
LJ 

During the 1700s, people experimentod with differerit diving-
apparatus designs. Some designs had partial success while 
many fai!ed when tested underwater or were never built. Most 
ware nitially desined to help salvage wrecked sailing vessels 
and their cargo. 
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The First Rebreather Scuba 
Englishman Henry Fleuss designed the first 
rebreather scuba in 1878. His unit recircutated an 
purified oxygen by removing the diver's exhalel 
carbon dioxide. (Carbon dioxide is the waste gas 
humans exhalejAlthough his system worked, its 
use was Iimited.The biggest obstacle to Fleuss' 	. 	. 
unit was that divers cannot use pure oxygen 	j 
deeper than about 20 to 30 feet—oxygen hecomes 

toxic beyond this depth. 
In 1943 French ocean expoer JcquesYves 

Cousteau designed the first practical scuba equpm.n, knox.,vn cs the 

aquaIungWorking with an engineer named Emile Gagnan, Cousteau 

developed a scuba System that detivers cornpressed aft not pure oxygen) 

to a diver. By automaticalty adjusting the breathng air pressure and pro 

viding air only when the diver inhaled, this new, se(fcontained equpment 

was easy to operate, reliable, and allowed a diver to remain underwater 

for a reasonable amount of time. 
Within 20 years of the invention of scuba, the mflitary, underwater 

scentists, and recreational divers ware usbig the scuba system. In fact, 

the equipment you will be using to obtain your Scuba Diving merit badge 

is basicafly tha same design invented by Cousteau and Gagnan. 

Modern scuba equipment 
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Essential Scuba 
Equipment 
As with any owdoor activit, scuba diving requires that you 
understarid how to use certain equipment. For many Scouts, 
assenibling and using tue equipment is a big part of the fun. 

You will learn a lot about scuba equipment in your course, 
but here is a quick overview of the essential pieces of equipment 
you will need tu safeiv dive as weil as explanations of the purpose 
of each. Your counselor and local dive center or resort can show 
you the different types and models that best suit your needs and 
your bodv. 	

LOV F'ttIOT 

	

N 	 OMOTA5 E 
Masks—AWindowto 	 . 

the Underwater World 4 7' 
If you have ever opened your 
eves under\vater, it's not news to 
you that you need a mask to be 

The reason you need the mask is 
able to see clearly while diving. 

/ 
‚/ 

that light behaves differently in ater 
thanuiair, anti vour c ,.es focus 
according to how light behaves in air, 	

'! That is why \vaier makes everything 
blurry. The mask creates an air space 
so your eyes can focus. 

A mask is designed to be equalized. 
When a mask is equaiized, the pressure of the 	wt 1 	ing 
on the outside of the ti ask is the same as the pressure of the au 
inside the mask. A scuba mask covers your nose. This allows 
you to add air tu the sr3ace between the glass and vaur face by 
exhaling atr through your nose ifltc) the space. This process is 
called eq.a/tzctüon. 

Mask features 

APJUSTALE 51RA' 
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SELF-)V:.. '••.•Y. ...... 

Scuba divers don't wear goggies, because goggies cannot be equalized. 
Attempting to dive too deep while wearing goggles causes water pressure 
to push the goggles uncomfortably against the face. Because goggies do 
not cover the nose, a diver cannot make any adjustments to equalize the air 
space inside the goggies. 

1 
Typical scuba-diving masks 	 Tempered glass, wraparound design 

Snorkels—HelpingYou Breathe on the Surface 
Since vou will scuba dive with an air cylinder on vour hack, you 
inav\vonder why a snorl el IS a standard piece ot scuba gear. 

need a snorkel for a few reasons when you scuha dive. 
First, it lets von rcr or swim sxith vour face in the vater 

vithout vasnn cyiinder ;it. ir exanple, vou iriigiit use 

f your snorkei rviien you are looking for something 
below. Second, when there is a bit of surface chop, 
splashing waves can get in vour rnouth if you do not 
have i. snorkel. The snorkcl is usuai]v hign enough 
to let you nLathe without getting anv watir 	d 
if you run iow on air avav from the boat or shore, 
a snorkel makes it easier ta switn back. 

A snorkel is standard equipment for scuba diving. 
lt is positioned on the mask's left side. 
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Adjustable fin 

Fins are often made of 
both rubber and plastic. 
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Fins—Foot Power Underwater 
Fins provide a large surface area so your powerful leg muscles 	Divers with 
can move you through the water more effcctively than SWim- 

ming with only your arms. Fins come in two basic styles: the 	limited leg mobility 

adiustable-strap design and the fuli-foot design. Adlusiable fins 	sometimes use 
have open-heel foot pockets and ad1ustahle heel straps. Divers 
use this type of fin wiih wet sui boots that keep the feet warm. 	special hand fins. 

Full-foot fins enciose the heel and fit like rubber slippers. Divers 
use this type of fin in warm water. 



Scube 

Exposure Suits- 
Keeping You Warm and Protected 
You will use an exposure suit in virtually all ciiving activities. Ar 
exposure suit his two basic ourposes: to reduce heat loss and to 
protect vou frorn minor scrapes, stings, and cuts. Wet suits are 
hv far the most conrnon form uf exposure suit. The\ come in 
niny styles, patterus, and thicknesses, rnaking thom suihibie 
for insulation in water as coid is 5O F tu as varni as 

4 
	 ii  

4 

Scuba Cylinders- 
Your Underwater Air Supply 
A scuba cylinder is a cylindrical metal container. lt safely stores 
thc high-pressure air divers use so that thev can breathe under-
wator. Scuba cylinders comc in different sizes. Selecting a scuba 
cylinder size mainly depends on a divers height and weight. 
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Regulators have multiple 
featurc's amd two stac's. The first 
stage attaches to your scuba cvii nder 
and the second si.age is placed in your 
mouth. The pressure gaILgt' (lvpically 
called a subrnersible pressure gauge, 
or SPG) teils you ho\v much air you 
have left in your cvlinder, while the 
alternate air source is used in an 
emergency to give to a buddy who 
is out of air. 

Regu lators - 
Delivering AirWhenYou Need lt 
A regulator makes lt possible for you to use the air in your 
cylinder. lt reduces the pressure of the air in the scuba cylinder 
to match the surrounding water pressure. II Jelivers air only 
when you want it, that is, when you inhale. lt controls, or 
regulates, the air flow, which is why lt is called a regulator. 



Dive Instruments— 
Time, Depth, and Direction 
Pilots, astronauts, and outdoor enthusiasts use instruments to 
guide thein during their work and adventures. Scufti divers als( 
need accurate information to dive safely. These instruments 
include a dive timei; compa, depih gauge, and a submersible 
pressure gange SPG). Often dc timer and depth gauge are com-
bined in one Instrument callcd a dive Computer. Some diving 
instruments are attached to the regulator, while others are vorn 
on the wrist. 

Divers use a depth gauge to 
keep track of how far they are 
below the surface. Because it 15 
important not to dive too deep, 
using a depth gauge is a crucial 
safety measure. 

You cannot stay underwater an 
unimited time, even if you have 
enough air. Every dive has a 
time limit, which changes with 
depth, so you need to keep track 
of how lorig you have been 
underwater.This is why divers 
wear either dive watches or spe-
cial underwater timers that are 
pressure-activated stopwatches. 

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

\ 
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Scuba divers need accurate Information to 

dive safely.This is especiaUy true of the 

air supply, since rio 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 bw.  

The photo on the left shows a cluster of 
dive Instruments attached to a regulatot 
These consoles may include a depth gauge, 
timer, compass, and air-supply gauge. lt is 
also possible to wear some dive Instruments 
on your weist. 

1 
4l 

1- 
4 



Buoyancy Controi Devices-
HeJping Control the Ups and Downs 
A buoyancy control device, or BCD, is an expandable bladder 
that von infiate or deflate to regulate your buoyancy, that is, 
your ability to fioat. You can infiate a BCD by blowing it up as 
you wouid bIow up a bailoon. Most of the time, however, you 
will use an infiator that easily infiates the BCD with air directly 
from your cylinder. To decrease buoyancy, you deflate the BCD 

through a hose or valve. 
In addition to aliowing you to control your buoyancy 

underwater—letting you remain neutral, sink down, 
or float up—the BCD provides positive buoyancy for 

resting, swimming, or helping other divers. The 
most common style of BCD is worn like a sieeveless 
jacket. lt holds your cylinder in place as weil as 
heips provide buoyancy control. 

Of the vanous types of buoyancy control 
devices, the jacketstyIe BCD is by far the 
most common. Pictured here is a Scout 
connecting his jacketstyIe BCD to his 
scuba cylinder. 

HOSE 

LOW-'EESSUEE 

EROF'ER SZE FOE 
AMf'LE SUOYA 

1' 
GOMFOE 	.1 
HAENESS 
ANS SACKEACK 
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Complete 
scuba system 

Weight Systems - A Sinking Feeling 
Scub'. versoften wear a weight ssc to hc! thern sink 
and esy get underwater. All weight s':tem 	e lead. 
You n''; find that vou can sink underwater without Iead 

)ut if you are- you probably 
someaddit.o:. . 	g: Jown. 

Scuba divers use two basic weight-system types: 
(1) a weight bett wom around the waist or (2) an 
integrated weight system. lntegrated weight 
systems carry lead weight in speciat quick-release 
pockets designed into a BCD.The blue pouch in 
the photo be!owcontains small lead 	tor 
weght. Divers calt these "soft' wejol- 

-:' 

1 .y 

Weight bett 	 lntegrated weight system 

im KI 
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Adjusting to the 
Underwater World 
When scuha dwin veu wiil experten: sorne::v and diferen; 
sensations reiated to keine undervatc:. )ifer:i:es include 

huovancv. pressure and 	::ure diferencen and cha:s in 

,he wav : see 	hear. Becoming 	ver depe .. ort under- 
staC:n aow tuese U EereflUe duec 	c. 

Buoyancy—Up, Down, or Level 
Havevor. 	.... 	 :. 1argesteei 

hut a smail sie--1  

ans wer s surprisingiv simple. 	aips 

huil forms a sharte ihat disp.—ushes 

aside—a gre:: t. :iwater. :: 

amountofsui  

dernonst::.: 	::t wherh:; :. = e'ct rtoats 
its weighz and how much 

Sdt! 

\Vhlle scuba diving veu will either want to c 
stav ort t . surfa...:: vih vourequipment ca.  

rwarer, er remain neutraL All these siruanons re:..re vou 

tc €ther have 	ratfro. er 	lr€nct. 	ou are 

reszing cornL:::.blv ort the surface withe...::: -.:- .ng vour 

and iegs. vou have ocsrLe buwan : lt ............;. : are safc;; 

touching the boztom. :n vou have negcuie Luoiac':. Whez 

vou rernain neutral t::.:crwater vou are effeciivelv flving 

above the bottom. 
vou wil. :::rurol vour rntcanc whh 

our 

 

Ung 	 coorol F: sxampie e  itvou exhale vou 

will descend .::difvou ein in 1.: 	viil asce:.:i Gar .... 

rol device nd iL: runt c . ...t.d weighz vou pAzum in veur 

-h - 	 - m svszem 3150 wl helo vou ao:ust buovanc uiiwazer. 
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Pressure —The Force ofWater 
3 SZ±3 dver. vo wiI descerd and :en rgar: 
dv3:er Puig zIus2ct;v:v pur oiv ;vH eed rc $Jus' 
ei::er :nre3s:ng resure vu g 

:n 
a1 

 
ju s i-'-Ices s:rues. ea:s 

mesibe 	f vu Ln: eqaze ±e reure 
n hse air s.z ::vth t;e 	:rg pes:e. 

At any given time while scuba diving underwater,  
you will either have positive, neutral, or negative 
buoyancy. This Scout is hovering above the bottom 
demonstrating neutral buoyancy. 

13-2  
-. 

Tre pressure- 

c:senSatG 

yod Tee 	. 1 e When you exhale you release air from your lungs, which makes 

U 	ag 	Simdar to 
you less buoyant and helps you descend at the beginning of a 
dive. Underwater you can use lung volume and breath control to 

.:. 	'ay fee flne4une your neutral buoyancy. 

n yo c r ear 	ei 
As you dive deeper, the pressure on your body 

ycu fly 	a o.ane increasesThis pressure pushes in on your body's air 

or 	• 	UD into spaces.The two major air spaces in your body most 

noticeably affected by increasing pressure are your ears 
iTie mc irta flS. and sinuses.The major artificial air space most affected 

by increasing pressure is the one created by your mask. 
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Solving the Pressure Problem When Going Down 
You can easily equalize the pressure within the air spaces 
creited by your ears and sinuses. To do this, pinch your 
nose shut and gently blow against lt with your mouth closed; 
this directs air from yonr throat into vour ears and sinus 
air spaces. Another tcchnique is swa1iouing and wiggling the 
jaw frorn side to side. A third technique combines these-
swallow and wiggle your iaw while blowing gently agalust 
your pincheci nase. To equalize the prcssure in your tnsk 
so that it does not press wo hard against your face, simpiy 
exhale through your nose. 

Going Up—Getting Rid of Excess Air 
Scuba equipment aliows you to breathe undcr•vater by deliver-
ing air at a pressure equal to the surrounding vater pressure. 
This rtMns vour lungs will be at Their normaf vulume while at 
depth. However, when you head up toward the surface, the air 
in your lungs wifl expand, that 15, the air will take up more 
space in 'our lungs. Ib release the excess ain you wust either 
breathe norrnally while ascending or exhale. Never hold your 
breath when diving. 

. 

MAI 

Never hold your 

breath when 

scuba diving. 
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DEPTH OPEN CONTAINER CLOSED CONTAINER AIR VOLUME 
alt can escape no air can escape ciosed containe, 

OFT X4 

33 Ff X2 

66 FT X11/3 

99 FT X  

ff you were to hold your breath while going up, your lungs 
would overexpand, inuch like the sealed hag in the illustration. 
With an open container such as the upsidc -dr':" phiss in the 
iiustration the excess expanding ah simpy 	lirs out into the 

surrounding water. Why is this expansion of air a problem 
for divers? If you don't exhale this expanding air wien 

you are going up, it can cause hing overexpansion, 
or a lung rupture in which de iLmg tissue tears. 

This is the most seriousini 	that can occur to 
a diver. For this rcason, the nost ininortant rule 
in scuba diving is to brcathe continuously and 
never, never hold your breath. 

Pressure and Air Supply 
Vour 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 P-..- cylinder.The  deeper a diver dives the more 
 will be used because of increasing pressure. 

At shallow depths with a standard size cylinder you 
would typically expect to be able to dive for about one 
hour. But the deeper you go and the more energy you 
expend, the more air you will use. 
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Decompression - 
The Importance of Going Up SIow Decompression 
As you dive, your Urne underwater has limits. These lirnits 

- sickness is usually 
are affected by depth, your ur sul)f)i 	 n 

	

v, the cold, an „ 	tigue. 
very easily 

Depth-Related Limitations 
avoi e d d b Y 

The pressure an 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) tobe absorbed into the bodys tissues. The divingtechniques. 
deeper a diver dives and the longer the diver stays underwater, 
the marc nitrogen the body absorbs. 

The nitrogen that dissolves into a divers tissues must leave 
the body as the diver exhaies while ascending to the surface, 
or the diver could experiece 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 feet per minute 
(a dive Computer may require an even siower ascent). 

2. Make a safety stop at a depth of 15 feet for three minutes 
while ascen(ling to the surface at the end of every dive. 

3. FoIIow special tables or a dive computer to limit depth 
and tirne underwater. 

4. FoIIow special procedures when flying after making 
scuba dives. (Manv divers travel an airpianes to get to diving 
destinations. Wien they return home on the plane, they must 
end their diving activities up to 18 hours prior to flying.) 

This set of procedures is caiied decornpression, which means 
"releasing prcssure." If you do not make a safety stop at the end 
of eacil dive er it you ignore the SI.eCIai  tables or (live computer 
by staying langer than a prescribed urne at a particular depth, 
you may get decompression sickuess. Decompression sickness 
occurs when tiny bubbies of nitrogeii gas form in the 
tissues of the body. 	 4 

Because nitrogen bubbies can form in different 
plices in the hody, deconpression sickness 

.---.‚' 
) 

1 1i itt i 	LCL 	a. y. i» 	 II Lii L 	 - 	 - 

chapter "Safe Scuba Diving" symptoms  
and LLi1S  include paralysis shock 	 - 	... - 
weaknes., dizziness, riumbness. tinghng,  
clicuit bthing, and k-, --i rei 	u 	pain. 

I M- 

t 



la 

In all but very warm pools and 
tropical water, you will need 
to wear an exposure suit to 
slow down your heat loss 
underwater. For extra warmth 
and protection, divers wear 
thick wet suits, a hood for the 
head, and boots for the feet. 

Staying Warm 
lt is casv to stay relatively warm underwater with the right expo-
sure suil. Since water cools you mucIi faster tuan air, you will 
almost always need to wear some type of exposure suit when 
d1n. F)ivers often vear wet suits to slow their heat loss. 

- 

• 	 r 
The most important 

pointto remember 	- 

about body 

temperature and 

diving is that if 

you begin to shiver 

continuously 

underwater, get 

out, immediately 

dry off,and 

seekwarmth. 
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Underwater Vision - 
Bigger and Cioser but Less Colorful 
Water changes how light behaves. First, the optical 
eifect of light traveling through water and air 
inagnifies objects underwater. This makes 
things look closer and larger thm they really 
are. Also, vatcr absorbs the colors in sun- 
light the deeper you go. lt you aIve aeep 
enough, all you will see is dark blue. Red 
disarmear in shal!ow vater, foflowed by 	 .; 
shades of orange, vllow, and then green. 	 ... 
r,--,—REi>  ---- 1 

ORANGE  

YELLOW 

iJ .  

GEN 

If you want to see the underwater 
world in full color, stick to fairly 

BLUE 	 shallow water. As you dive deeper, 
shades of red begin to disappear 
foflowed by orange, yellow, and 
then green. 

When you are underwater, fish and other objects will look 
cioser and larger than they really are. 
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Hearing Underwater-- 
You Can Listen But You Can't Talk 
Sound travels weil through water, so you will be able to hear underwater. 

However, sound travels about tour times faster in water than in air.This 

makes it difficult to teil where a sound is coming from. 

You will not be doing much talking underwater.You can attract atten-

tion vocally by yelling into a regulator, but you cannot speak clearly, so 
you will need to use other methods of communication. For example, you 
can rap your knife on your tank to get your buddy's attention, write on a 

slate, and use hand signals. Many scuba divers "talk" with their hands 

through standardized hand signals that most divers recognize. 

~-- ele 

Cfl  

C0ME HER 	 ‚ 	 4E 

LEVEL OFF, rHiS 	 GO THAT WA. 

Nffl 

OEFTH 

EARSNOf CLEARNC 	 AM COLD 

/p~ Ä-~ 
HOL[) HANPS 	GET WTH YOUR EUPOY 

UNOER OVER, OR 
AROUNO 

WHIGH PIRECT0N7 

'OU JAP, IIL FOLLOW 
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PISTEESS, HELF' 

SANGEF' 

me,  

OWONA 

OK? OK. (ONSURFACE 

r4
AT 0 STANCE) 

G 	GOIN 

CUT 	? 

5TOr' HOLO SOMETHNG 5 OK? OK. 
STAY THERE WROF4G 

OK? OK. 
(GLOVE OH) 

OK? OK. (ONE 
HAND OCCUSEP) 

GO OÜWN, 
GOING OOAN 

SUOOY EREATHE 
OF' SHARE AR 

• 	•• 

- 

• 	
-• 	 •: 

T ''THOTH 

Hand signals may vary somewhat, so be sure to review the signals 
you will be using when planning a dive with a new buddy. 
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Essential Diving Skills 
:1e to perforot the essential diving skills discussed 

in tiils caprer after voc have successfuiiv compiered vour skills 
e' 	. oo or ctijir,.nei '- ar Co' 

o - e -  rerers to a toav of much like a pooL wnn sunilar 
pool-like condirions. such as a ciear and shallow nond. a lake, 
or a ocean lagoon or hav. 

After vou racftce these skifls in conhned watet. vou will 
apv -.hem during open watet dives under ehe supervision of 
vourscuba instrucior in order to achieve vour dive 
certi?icarion and earn this merk hadge. Ooet: 
raterrefers to a narurai. nori pooi-like aquaric 
area such as a !ake. ua—v. oran ocean 
environmen:. Onen watet environmems 
are deep-er than confined water areas 
wkh natural coruours am! fea..T r L 
AssmbIing, Inspecting, 
aid Testin g Equipment 

Mel

.......-. .......... 
------------------

togezhor VOur cviii 
and buovancv controt 
or BCD. Puning vour c;.r:-.:: 
together carefuilv alknvs 1: 
func:!on correc-:iv underwater. 
In addition, vou tiII learn how :o 
lnspec-t and test vour equipmen: 
before sing lt. Inspeckon ana 
resting beip make sure all the pieces 
of ecuinment function properlv betbre 
von vertrete underwater. 
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ProperWeighting 

:...w 	r 	ightbeIt 

	

4 	 . 	 . 

i ;  ii: 
Entries ad Exits 

Fn pt 

	

. 	 . 	 . 

L2 

	

--- 	 -. 
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Emergency Function of theWeight System 
In an emergency at the surface, your first reaction should be 10 

infiate your I3CD. However, if your BCD does not support you, 
your next option would be to drop your weights. 

Snorkel/Regulator Exchanges at the Surface 
Quite often you will snorkel on the surface directly over the 
place where you want to dive so that you do not waste cylinder 
air on the way. When you get there, you will exchange your 
snorkel for your regulator and then descend. Since there may 
be waves or chop in the oceai or lake, you rnight have 10 do 
this with your face in the vater. 
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Regulator Recovery 
and Retrieval 
If your reguhtor should accidentally drop 
from your muuth, rau cin recover it hv 
sweeping your arm Jc)r\vr1l and placing it 
back into your mouth. 

Mouthpiece Clearing—Snorkel and Regulator 
Both snorkels and regulators can get water in them. Tu clear 

water trom your snorkel or regulator, simplv exhale 
forcefully and sharply into ihr moutlipirce. 'Ihis 

"blasts" the water out of the equipment. Typically, 
you will need to do this when you surface and 

switch from your regulator to your snorlel. 

Controlled Descents and Ascents 
Every diver needs to descend (go down) at the beginning of a 
dive and then ascend (go tip) at the end. In your certification 
course, you will learn the specific steps for appropriate descents 
atid ascents. 
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The descent has five steps that vou will practice ii 
vour open vater diver course. 
1. Signal that you and your buddy are both rea& 

to descend. 
2. Orient yourself Co something at the surface that 

will help vou find out where vou are when 	 ) 
von resurface. 

3. Switch from vour snorkel to your regulator. 
Do this with vour face in the \vater. 

4. Check the time, sei your watch hezel (ehe movable 
eimer dial ort the oueer area of some traditional 
dive watches), or start your underwater timer. 
Ii vou don't have an underwater watch or eimer. 
for practice look at vour wrist where vou would 
wear vour watch to simuL: nc:.--ig the tinte. 

5. SIowiv deflate vour BCD 	e:le to initiate a headup 
descern. Equalize your eas :::ediateiv upon submerging 
and do so frequently during descene. You do not need Co be 
straight up and down, but staying in a generaliv head-up 
position helps vou stav oriented and makes lt easier in equalize. 

A proper ascent has five steps that you will learn i 
praceice in your open vater diver rourse, 
1. You and your buddv signal each other and agree 

Co ascend, 
2. Note ehe time of vour asce. Again, if you do not 

have a watch for this dive, 	*1e checking ehe 
urne bv looking au vour w 

3. Hold your right hand over vour head (so you do 
not run into anvthing) and hold up the buoancv 
control device hose with exhaust control using 
your left hand. Air expanding in vour BCD during 
ascent will increase your buovancv. Von need 
to release air as you risc to keep vour ascent 
wider control. 

4. Look up and around, slowly rotating 10 make sure 
the area ahove vou is clear. 

5. Swim up slowlv, at a rate no faster than 68 feet (18 meters) 
per minute lsiower is fine, while breathing normaliv. 



Surface Snorkel SwimmingWith . 

Full Scuba System 
c1en v.: 	::•:rkeI on the surface c 	ace  where 

to ive. 	means that vou wo:: v:s:e 'Iinder 
air on the wav. P.::::c :onfined vater development. vou will 

swimmi 

itter 
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Water sornetimes leaks into your mask while diving—especially 
ii you smile or Iaugh. In addition, you may need to take your 
mask off underwater to adjust lt, so lt is essential to become 
comfortable with taking lt off and then putting it back on. Once 
your mask is back on, you will clear the water from it by exhal-
ing through your nose. This pushes the water out of the mask, 
allowing you 10 see agamn. 

AS 1 

During your confined water skills development, 
you will practice the buddy system—always 
diving with a buddy who stays nearby at all 
tirnes. Dive buddies help each other with 
things such as putting on and checking 
each other's equipment before the dive; 
rernmnding each other to check depth, 
time, and air-supply limits; and providing 
emergency assistance in the unlikely 
event lt is necessary. Remember, the 
buddy system is part of Safe Swim 
Defense training. 
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Achieving neutral buoyancy underwater is a skill you will use 
often while diving. During confined water ski!l developrnent, 
you will practice hovering above the bottom, dernonstrating 
your ability to maintain neutral buoyancy. You need to maintain 
neutral huoyancy while diving for the following reasons. 

• To avoid inappropriate contact with the bottom that could 
possibly harm bottom-dwelling anirnals 

• To be able to relax and maneuver easily 

To prevent rapid, uncontrolled ascents and descents 

t. 
UM 

*f Scuba System 

There may be times when you need to remove and replace your 
scuba unit. Underwater, your scuba unit may need adjustment or 
may be slightly entangled and need to be freed. On the surface, 
you may put your scuba unit on after entering the water and 
remove it before exiting. 
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Out-of-Air Emergency Altematives 
Ii von pay attention to your airsupplv gauge and plan your dive 
conservativelv, lt is unlikely that you will ever run out of air 
underwater. Even so, vou neeil to be ahle to handle such an 
emergencv, and you will practice a few responses iurirg .our 
confined vater deves. 

Equiprnent Care anci Mainteraice 
Lilce all outdo:: r-;:inment, divin 	 eds tobe 	Be sureeofollow 
cleaned, main:.e::d, and stored alter eacl: use. Rense all 

them"uac:urers eciurnment wi: :reiiwater and aliow lt :a dr in a place 
direc:osfr he 

er cicaning, 

care, and storage 

of all your 

scuba equipment. 

- 
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Divers iove working with 	7 iiprnenr and trving nev devces 
Some divers use sec1aItv 	ent to ger more ou Z of their 
underwarer advenrures. This chapter ourlines wta is possible 

:u increase VOUT diving exnerience and skiIs. 

Diver Propulsion Vehicies 
II vou want ro travel farthen save rirne. arid save air on a dive. 
diver propu - sion vehides (DPVs, or s000zers are one answer. 
DPVs row or push in sorne cases vou :hrough die warer. 
- 'aing tr1 e'.e r 	 a an 	2 d 	g tuat on. 

is also rhriUing :oorn over a reef or through a keip forest 
ke veu are flvin 	rs racing a motorcvde. You might find 
ou love DPVs sd: 	cause rhev are so rnuch tun. 
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Boats and Kayaks 
M&v 	asj are a:  

eTv:e: dea::: hev: 	 e: H.yv 

mucha hca: :an  
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versoaCfl 

dve destinations 

Deyoid a sorene - 1 
Dve kavang has 

becorne a pop.i ar FI 
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Digita' Underwater Cameras 
Digital photography has revolutionized taking pictures 
underwater just as much as it has on dry land. 
Compact, easy-to-use underwater camera sys- 
tems have become so simple that some people 
begin taking underwater photos on their 
very first dive. Professional underwater 
photographers use expensive cameras in 
watertight housings to take their photos. 
As a result, digital underwater photog k 
raphy suits itseif to practically all levels 
of interest, whether you simply want 
fun snapshots or whether you plan to 
pursue lt as a dedicated artist. 

One activity you may want to try 
once you become a certified diver 
is underwater photography. You can 
even take underwater photos of 
your fellow Scouts. 
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Technical Diving Equipment 
Technical diving—"tec diving" for short—is a relative newcomer 
to the world of underwater exploration. Tec diving is a very 
specialized form of diving that uses extensive equipment and 
procedures to dive beyond the limits of recreational diving. 
Tec diving requires more elaborate and intense training, plus 
ample experience and the willingness to accept the risks. As a 
Scout, you will have to wait until you are at least 18 to enroll 
in a technical diving course. 

- MASK 

W]NG-AYFE SCP 
(SUOYANCY 
CONTROL SEV10E) 

TMNCYL[NSERS 

7' PRYSULL 

' 
.-.HEARS 

- Z-KNAE 

5AFETY REEL 
ANS SET SAG 	 MULTIGAS PEVE 

COM EUTERS 

g ''. . 	... EN -THIGH FOCK 
-',- 

—FJNS 

PECOMERESSEON 

f 	 CYLENPER/STAGE 
SOTTLE 

Y Technical divers explore the ocean to deeper depths and for longer 
periods than recreational divers, so they need specialized training 
and equipment. Extra scuba cylinders, special breathing gases, 
multiple regulators, dive computers, and extremely warm expo- 
sure suits are just some of the special equipment tec divers use. 

HARNESS 

SECONPARY 
REGULATOR 

SFG (SUSMERSLE - 
PRESSURE GAUGE) 

YP,H] ‚1P. 
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Look, No Bubbies! 
Rebreathers allow divers 
to stay underwater longer. 
In addition, they give offfew 
or no bubbles, so divers are 
much less noticeable. Aquatic 
animals cannot detect rebreather 
divers as easity as divers using 
conventional scuba equipment 
that release noisy bubbles. 

CTosed Circuit Rebreathers (CRs) 

Divers who use co;ven:ic :i 	s.: --ba equipment breathe in 
air from a cvlinder using a regulator. When a diver exhales Maty d.ms. 
using ehis equipmenh bubbles exit ehe regulator and risc Co 
the surface. The exhaled air contains a higber percentage of 
carbon dioxide than the air inhaled. However, ehe exhaled U.S NaVY SEALs, 

air also contains quite a bit of usable oxvgen, bot it is not use rebreathers 
used again with this type of scuba equipment. 

Rebreathers are scuba devices that allow divers Co breathe to keep from 

tI 	own air over and over again so exhaled oxygen is not being deeected 
d. Rebreathers have several advantages over conventbonal 

under., s: :a equipmene. 

• Rebreathers are silent. Thev produce few or no bubbies and 
do not disturb marine life or reveal ehe diverh presence. 
Many underwater photographers use rebreathers Co gut dose 
Co marine animais. 

• Rebreathers aliow divers Co pc  a langer time underwater 
than do conventional cy1in 

• Rebreathers are often lighter :i weigbe. 

• Rebreathers allow für less decompression time than when 
diving using a conventional cylinder. 

Rebreathers are considered to be advanced scuba equiprnent 
and require extra, specialized training. Even so, more and more 
recreanonal divers are beginning to use rebreathers. 



Of all t 	ane 	 r system, scientiets 
believe 	Ea1 	 ant water and sup; 

TT 

:l1 



CtAN h. 

ia, 	8  1, all, 4  l' 
in  las 

Imagine a planet where approximately 
70 percent of its living space is water 
and more than half of this area mea-
sures deeper than 9,800 feet deep. 
This is planet Earth—and is the reason 
why it is sometimes called the "ocean 
planet" Of all the planets in our solar 
system, Earth is unique. lt is the only 
planet known to have liquid waten Life as 
we know it depends on water. Without water, 
life simply cannot exist. 

This NASA photograph shows that we truly live on an "ocean 
planet" Water covers more than 70 percent of Earth's surface. 
About 97 percent of the water on Earth is saltwater contained 
in the oceans. 

Marine scientists Lise scuba 

and srnall deepdiving Sub- 

mannes called submersibles 

to expiore the ocean.With 

this technology they can see 

firsthand what's heneath the 

waves and collect specimens ' 

for research. Even with this 

technoloy, they've been ahle 

to expiore less than 5 percent 

ofthe ocean. 

When you focus 

on our water 

planet, think 

exploration. 

Very little ofthe 

underwater world 

has been explored. 

In fact, less than 

5 porcent of 

the ocean has 

been explored. 
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Underwater Ecosystems to Expore 
The ocean is vast. Throughout the world's oceans, there are many 
different environments, or ecosystems. An aquatic ecosystem is a 
specific underwater environment with a clearly defined physical 
boundaiy, distinct physical conditions (temperature of the water, 
depth, etc.), at least one energy source (such as sunlight), and a 
community of plants, animals, and other organisms that interact 
with one another and through which energy is transferred. 

Food webs and food pyramids illustrate the flow of energy. For example, 

algae use energy from sunlight to carry out photosynthesis—a process 

that converts carbon dioxide into food compounds.The agae are then 

eaten by other organisms. Nutrients from the algae provide energy to 
these orgariisms that in turn are eaten by other organisms. In this way, 

the sun's energy is passed from organism to organism in the ecosystem. 

uIkr whi Food Web 	
FOURTH.LEVEL 
CARNVOES 

TKWW-LEVEL 
CtRflVORES 

- 	 SECO4D.LEVEL 
CARIVORES 

PRIMARY 
OAPPUVORES 

Food Pyramid 
TROPHIC 

LEVEI. 

/ 	 / 
/ 	 PRIMARY 

	

HETEROTROPHS 	 ‚------ 
- 	 PRODUCERS 

	

/ 	--: 

Ii 

AUTOTROPHS 
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Freshwater Ecosystems 
Inand, away from the ocean, divers may expiore fresliwater 
ecosvstems, both natural and human-made bodies of vater. 
These include reservoirs, mountain lakes, fiooded rock quarries, 
springs, caves, and rivers. \'isihility can range from a couple of 
feet to clearer than the clearest ocean waten Such dive places 
are often verv popular. 

Although freshwater ecos sterns account for only a tiny 
portion of Earths aquatic environment, they are vitallv importart 
to hie an Earth. These ecosvstems also can be verv diverse, that 
is. thev support a large number of different types 

	

plant5 	ample. t 	.mazon Riv€ 	 :1 

	

mn 	......ivfishsi 	sasfoundi 

Von could sc..a 

diveina dfet 

place, every 

week for an entire 

te 3w 

.fetn.eand±ea 

derstoSee, 

L 
Sorn 	b:ies 	 ch as tL C 	Lakes. 

are actuallv frrs1:;:a:2: srss :. -.a: :a'.e had the same roles in 
culture and shpp::c ::r.:ene as 1a:ge seas. These lakes off€ 
good opportunitief::c: 	. J:.. mg. Wrecks are often far 
better preserved in th.e 	.vater than are wrecks in 
saitwater. This is hecause 	:r:::s more siowiv in freshwater 
than in saltwater. In additc:. f:es.v.ater supports fewer organ-
isrns that contribute to the dete:c:a:on of the wreck. This is 
particuiarly true of wooden-hulled craft, which deteriorate and 
collapse in only a couple of decades in tropical seas h't that 
can last weil over a century in the cold depths of 

Rivers have their own personalities. In many , ers. divers 
will enter upstrearn, drift with the current and ex: downstream. 
Other rivers flow slowlv enough that divers can dive :hem as they 
would dive a lake, without being overly concerned about currenis. 
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Marine Ecosystems 
"arme ecosystems are saltwater ecosvstems. 

CORAL REEFS 
Of all Eareh's ecosyseems, few compare Co ehe coral reef. A coral 
reef consises siehe hard outer skeletons ei tiny animals called 
corals. Mm :ientists believe that coral reefs are ehe most 
diverse eco 	nr in ehe ocean. The Central-Soueh Pacific area 
between Asia 	Australia has ehe world's highest diversity of 
marine species. :1 this area, more than 2,008 species St fish are 
known, vith new species discovered everv vear. 

Coral reefs exist in man' parts of the world, including 
coastal areas near southeastern Asia, southeastern Africa, north-
easeern Australla, eastern Brazil, and near Florida and Hawail. 
These are all eropical or subtropical areas. The tropics ile withiri 
a narrow band of waeer and land on each side siehe equator. 
Thev include all ehe land and water sieuated beeween ehe Tropic 
of Cancer and ehe Tropic of Capricorn. 

Coral reef ecosvstems am fragile. Scientists, divers, and 
others familiar with coral am concerned about the healeh of these 
ecosyseems. The conditions corals require tor life are narrow and 
specific, Corals need a lot of Iight and clear water thae is free cl 
sand ed debris that could ciog, srnother, and 	ilie corals. 

Sp 	!k'•tv 

The Central—South Pacitic area between Asla arid Au stra 1 a 1, as 
the wotld's highest 1-Tiaine species diversity. 

The entire tropical 

zone receives the 

sun's ras r-- ore 

directly:"a" areas 

in higher latitudes, 

so the average 

annual tempera 

ture of the tropics 

is higher. Seasonal 

temper:es vary 

less than other 

places on Earth. 
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A heatnv cc:ii :::stern reaur :-. va- er mat is reiauvely 
free c.t nutrients. 	;-:.av seem odd 	vever. 	ecosvstems 
efficientv pass on and preserve oanic r:: 	t:k of 
nutrient .. :fle warer acr:tvprts the corals fror: 

rutrenrs sch as ss  
wrh die corals fc.:::.s::t: 

...1 .  

4 
'1 

...................................... 

r 
One of the first things you wig notice about tropicat coral reef 
ecosystems is that thev ase co*fuL Many reef creatures are 
quite deticate as well. 

Soft corals form colonies but dont 
secrete a hard. rock-like exoskeleton. 

When you scuba 

dive around cor&s 

never touch them 

with your fingers, 

body, or fin tips. 

Most coras 

break off easily 

Carefully contr& 

your buoyancy 

with your buoyancy 

contro device 

(BCD)to remain 

neutr& and off 

the bottom. 
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TEMPERATE KELP FORESTS 
T 	r:e mrfre ecc :er—er. hu: st mcd, 

- 	
Trs--•-re wLip"cier.tui 	ve, b.n rrvd: 
:har vu weir var eX 	-: u: 0 S -a-: ;ixae. 

:azesana:a3i.)ng 
:he nor easer c32 	Nor:h Anerca  c~M Elle 

te:e. 
O hee :m'e::e area, :re Ke :ere 

- 	 '.. 	
Giakes, 

7 	a e o 	 - 

a! redT. •. : za engrh of 	fee 	o: a 
ev are i;: cear water v:aze and 

..a:iems. Ker ferez Z pr:de a Z a Ze :fg ervi-
:nmen: fer a ar:ia :::mer cf e:ae 

KeIpfsa 	- - 	 osyemsfordivers 
to explc- 	e 	 - - 	 algae is giant keip. 

Forests of this aic 5 provide a Iush environment for 
many underwater crjres. 

POLAR ECOSYSTEMS 

Because oi :er : irenr-ih wa:er, e ear 	boh ihe 
Keip i s imporzargt 	Norn Pcle and :he S:h Pe are tce c sre de a:ges 

rgar.:sm :r tJeDar: 	er:sece .rr 
r:d grav whaes an rna': che: marme narma:s- 

tefnndatc-n 	:.eed i 	r -  regiens. ma:aIv during Je warn. .rg da 

or manv 	 un:r. -: 	 :- re he oniv ea rich engh in 

spir a - e puaticns of :hee hungrv gans. 
temperate coasta 	 reef are c arac rzed r; ha - -in .x of iifferem 

ecosystems. much 	e wih rear. -eIv sma 7 1p 	aions de po lar seas are rhe 
r'ose. ........ - 	 ::mhe: ef :vpe c-f aas hnr iarge 

as cori,1 isthe 	 anon. i- or :nee :rsons. a growing nwrter cf drer are 

fourdatmqfor 	visiring pcar ecsvse::.s for aemure. i hriMs. ard te  

la see vev ciearvae: r.a Iar;:s 	rnas. 
marytropca 	 - 

manne ecosyems. 

fif 

SCUSA DMNG  



Cave Diving 
Highly trained cave divers expiore 
undergrourid aquatic ecosystems. In the 

MexicanYucatan (south ofthe city of 
Cancun), exploratory cave divers have 

mapped submerged caves with more 

than 461 miles of passages.The lonnAei  
single passage has been mapped tc 

74 miles. More than 20 years since 1 

first serious cave exploration began in 
theYucatan, divers are still discovering 	Gave diver exploring Mexico's 

new caves and unexplored passages. 	YucatanPeninsula 

Specialized cave-diving training is always required before entering 
underwater caverns (the lighted entrarice area of a cave) and actual cave 
passages. Nevertheless, those weil-trained divers who have compfeted 
cave-diving courses find the adventure an incredible experience. 

Being a Good Steward of Our Ocean Planet 
No matter where you live, you are connected to the ocean. lt 
supphcs you with oxvgen and freshwater. Most of the oxygen in 
the amosphere orig 1 y came from the activities of photosyn-
thesizing organismsiie ocean. Much of Ear.h s freshwater is 
vaier (aal 1 rom the ocean and heri condensos md 

falls as rain. 
The ocean also moderates Eirih's climate, influences our 

weather, and affects our health. We get food, medicine, minerals, 
and energy resources frorn the ocean. In addition, the ocean 
serves as a global highway for ships and navies. 

Helping to Protect the Ocean 

Because you depend on the ocean, you need to hecome agood 
ste\vard of tltis hngelv unexplored portion of our planet. Even 
if \Ou live miles froin thc ocean, you can participate in its pro-
tection. l-Iere are some general principles 10 help you become 
a good steward of any environment. 

Take responsibility for your actions in all things. lt sounds 
simple, but heing accountable to yourself will heIn vou do 
what is necessarv to becorne a good steward of the oceans. 

The oceart may 

someday provide 

you with a career. 

See the chapter 

"Diving-Related 

Career 

Opportunities" 

for a discussion of 

diving professions. 
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• Stop to consider the consequences of your actions. 
Ask, "If 1 choose to de ihis, what will be the result?" 
Remernhcr the Outdoor Code: "As an American, 1 will do my 
best to be clean in my outdoor manners, be careful with fire, 
be considerate in the outdoors, and be conservation-minded." 

• Lead by example. If voLl hecome a good steward of the 
ocean, it will inspire your family and friends to act sirnilarlv. 

• Remember that one person can make a difference. 
Small accomplishments add up faster than you might think. 

Here are some ideas of what vou can do to protect the 
ocean, regardless of where you live. 

• Leam. The more you know about the ocean, the hetter 
caretaker you will be. 

• Be a voice for the ocean. Share with your fellow Scouts, 
parents, other family memhers, and neighbors what you 
have learned about protecting our ocean. 

• Become a scuba diver. Scuba diving allows you to visit and 
experience the ocean firsthand. Your experiences will provide 
you with the motivation to protect our ocean. When you 
do scuba dive, dive responsibly. Keep off the bottoni j %7 j 
tocng a reef or marine life, and never tnk 

1 



• 	 • 	 • 	 • • 	 - 	 \ 	 - 

Practice the appropnate piincip?es of leave NoTrace 
while yoti dive. In parucuiar, pra:v.: 	a followi:z. ?lari 
a 	an 	::par€ 	-v.i iorhazarc1 	I1:.: all 
:7 	park. outdoor f::tv marine p::-:. 	eat. ave 

vou 	Re::t wL1Pce 	4 	...:'siderar 
or v7sitors mav 

be rearh 	•. D1s::- 	.:. :roperlv. Stas: 	aur t::i 
De not :hr:v trasi fl.i &ne ocean. 

• Choose your home detergents and cehg 
products carefully. The household 	..........i 

. 	 • 	 -- 	- 	 .7 
uze mav ertd UD in our vaterwa's and be :.t:; 	to 
ths: 	 :s. 	sure to i.:c naturaliv denvecv.d 
hi:7::aahle 	c:ergents 	deatcm nrodu:s. 

• Eat only sustainable seafood. Cc:::.:: ::res ofseaood 
sold in ni:.:I:c:. 	:.- c c.......:::c:ed and overt.:d. Being 
careful abeu: which kinds ei seaic :: 	veu eat is impot.... 
bo:h at herne and 	2urants. S : ::e snecies 	avci car- 
ing inciude Chile:: 	b ass. .Atla::: cod, Ati::v:c ilounder. 
grouper. 1:1.:. ....... :kfish. sna::c tperred swordfish, blue 

- Canbbean :;:.v lobsten and conch 

Fish responsb. .: 	 ou enic'v rec.::-:aonai fishing. Lit,t: 

:eguiatlo: 	- :::cier c.3tcn-an:-.lease srve nshir: 

• Be 'water-wise at home. Have vour parems in: 
a water-savin: ::: 	x add a watc: 	: or brid 
to vour toliet. Take -:;h---.: - r showers at ......:. 
sa':ing r .iow-fow si 	evs 	c: :: 
herne :_nvour iishwasIc : ::: chine 
cmiv wuli a hill lead- Csing le ­ z . -xater a: herne 
means tha: less poiiuted runeh maKes its wavs inte 
szreams and rivers that ultirnateiv iiow inte the ocean 

• Avoid using hamiful pesticicies and weed killers 
around your home. S:.: ..:: 	••scanbehar--":I 
te ece::. :nhabrams. Rain can :v: :: : 	:.::s Oft vour 
vara. :::: nvers, ano uitirnatelv 

• Refuse to buy omaments made from dead manne ide. 
cl:: .... .. 7:::ne decor::. ans r :± frorn dead marine 

hie cannet cempare to their hvng beauzy in the ocean. 

• Refuse to buy wild marine ide für home aquariums. h ;: .1 

keep a saitvater tank. bvv onb. 'e !ife that h ..e beet; 
certified as b€:::z scst:.:ablv :a.: 	:: reareil in 
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Gaining Diving Experience 
Once you earn your Scuba Diving merit badge and become a certi- 
fied diver, go diving with your fellow Scouts. Dive often and build 
your experience. Dive different locations and expiore new areas. 
There is no need to limit yourself just Co swimming around under- 
water and siglitseeing—alihough that can be a lot of fun. Try new 
challenges such as underwater digital photography or expioring 
wrecks. Recognize that scuba diving is more than just a recre- 
ational activity, lt is a door through which you reach hundreds 
of underwater pursuits and maybe even a lifelong career. 

Atthe national 

Scout jamboree 

you can try diving 

:$ 
andbeginyour 

Scuba Diving merit 

badge adventure. 

The scuba diving 

pools atthe 

Boy Scout ConUnung Education jamboree are 

As an activity, scuba diving relates Co many Scouting adventures 'Jy popular. 

and other merit badge accomplishrnents. For example, if you are 
age 14 or older you can go to the Florida Sea Base and continue 
your diving in the Florida Keys. In fact, you could earn your 
Scuba Diving merit badge in just one week at the Florida Sea 
Base. Under ehe guidance of your merit badge counselor and 
PADI instructor there, you may earn your Open Water Diver 
Certification. As a certified Scout diver, you can experience 
the underwater wilderness as you have never seen it before. 
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Once you become certified, you will be a beginning diver, 
and you can Start expancling your diving knowledge and skills 
immediately by taking other scuba courses. 

First, set your sights on completing an advanced open 
water diver course. The course title does not mean von have 
to be aduanced to take the course, it simply means you will 
advance your underwater abilities by taking the course. 

1,'pically, advanced courses include a series of supervised 
dives taught by a professional instructor. Advanced courses 
introduce you 10 the basics of special underwater activities, lt is 
a great way 10 see what kinds of diving interest you. Advanced 
dives include training in underwater navigation and deep 
diving, plus other specialty-oriented dives such as night diving, 
boat diving, altitude diving, search-and-recovery diving, and 
wreck diving. 

By completing an advanced open water diver course, you 
may find one specialty activity that really excites you. If that 
happens you can take an entire course specific to that activity. 
Specialty diver courses focus on just one underwater activity 
and reIme your knowledge and skills in that area. 

AM- 

if you discover that you are reafly interested in one particular underwater activity, 
there is probably a course for it. in diving, these are caiied speciaity courses. Wreck 
diving and underwater digital photography are two of the most popuiar courses. 

Rescue divers assist other divers in need. As a rescue diver, 
you will learn how to deal with diving ernergencies, You may 
never need to use these skills, but the challenges of this course 
will provide you with the confidence 10 handle many emergencies. 
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After completing a rescue course, you can either continue 
your training and become a Master Scuba Diver or a Divemaster. 
The Master Scuba Diver rating is the highest nonprofessional 
rating in recreational diving. During a Divemaster-style 
course you will sharpen your dive skills to demonstra- 
tion quality, develop a professional-level understanding 
of dive knowledge, learn to organize and conduct 	 c 

diving activities, and learn how to assist professional 
scuba instructors while they train beginning divers. 

Completing a rescue diver course is a real confidence 
builder, because you will begin to leam how to assist 
other divers in need. 

m3 
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As a Scout, you will first visit the underwater world as a 
recreational scuba diver. lt you catch the scuba diving "bog" 
and become hooked on diving, you may ask yourself, 
"When 1 become an adult, can 1 make diving my career?" 

There are thousands of careers that involve underwater 
exploration and adventure. Some involve many years of col-
lege and university training to earn degrees, while some require 
"trade school" type accomplishments such as learning to weld, 
repair machinery, hecome a boat captain and other similar skills. 

Careers to Expore 
Here are some diving professions worth exploring. 

Reereational Scuba Instructor 
Imagine a career where you look forward to heading oft to work 
in the morning. As a professional recreational scuba instructor, 
you might work at a local dive center, at a resort, or on a 	 . 
dive boat. Sailirig out into the ocean to dive every day 
could be the rule not the exception—especially if you 	. 
work in a tropical dive destination. Your commute 
to work could be as easy as a 10-minute boat dde 
10 an exouc reer. une 01 inc oesr inings aoour 
being a recreational scuba instructor is that you 
will get to help others by teaching them a new 
recreational activity and enriching their lives by 
helping them experience the adventure of diving. 

Regardiess of the divingreIated career you might train 
for, most people who have chosen an occupation that 4 
makes use of their scuba skills agree that it is a life 
filled with variety and adventure. 
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Expect to work long days as a recreational scuba instructor, 
Even though there especially if you work at a popular dive resort. lt can he 

are otherwaysto demanding work, but this exciting profession can be 
lots of fun and very rewarding. In addition, becoming 

do werk underwater  
a recreational scuba instructor is an excellent starting 

(such as using point for many of the other diving-related occupations 

small submersibes you will read about next. 

and remotely To become a recreational scuba instructor, you will need 
operated vehicies), to become a great diver. To become a great diver, you will need 

-

al divers commerw to take more scuba courses and go diving. After you earn vour  
Scuba Diving mcm badge and recewe your Open Water Diver 

remain the most Certification, you may enroll in the following courses: Advanced 

cost-effective way Diver, Rescue Diver, and then Divemaster. 
These diver ratings were discussed in the chapter cailed 

of accomplishing "Gaining Diving Experience." 

many tasks down Some scuba instructors continue their training 10 become 
instructor trainers. This position allows them to train others to 

to a depth of become instructors. Other scuba instructors become owners of 
approximately professional dive stores and dive resorts on tropical islands. 

1,000 feet. Commercat Dwer 
In recreational diving, the emphasis is on the sport—underwater 

touring and enjoying the aquatic environment. In 
commercial diving, the emphasis is on work that 
happens to be undeatec Commercial diving is a trade 

- 	 that includes inspections, repairs, construction, 
cleaning, and other forms of labor. 

Commercial divers tU ZtULLCWW U.S cl LUIJIIIICILICII W VCl 	 ytJU 

often are transported 	j must have good mechanical ability and have 
to their underwater been trained in skills such as welding. 
work site by a diving 1 Commercial divers go where there is work. 
hell A diving hell is a This rarely means warm, tropical places. "home" pressurized 
the diver can use to More typically, a commercial diver works 
ride down to the in a cold harbor with little or no underwater 
dive site and back A visibility. The offshore oil industry is 
to the surface in one of the major sources of work tor 
relative comfort. commercial divers. 
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RFLATED( RI tOP' 

Commercial d i iers often 
use full helmets, lines 
that extend to the surface 
for their air supply, very 
wann exposure suits, and 
a vanety of backup safety 
equipment. A commerciaf 
diver's equipment is very 
much like the spare suits 
NASA astronauts wear.  

n  
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Public safety divers often use 
equipment simitar to commercial 
divers. Howevei instead of using 
air delivered by a hose from ehe 
surface, public safety divers often 
use standard scuba cylinders and 
fuH4ace masks. 

ELRFACE 
vIASK 

COMRASS 

SPG 
(SUMERGI6LE 
ERESSURE 
GAUGE) 

RVE 
OMP'JTER 

Cu1NG 
OOLS 

Public safety diving is a broad term for 
professions related to underwater crime 
and accident investigations or to other communily needs, such 
as inspecting dams or waterways. A public safety diver also is 
usually a police officer, firefighter, sheriff, paramedic, emergency 
medical technician (EMT), or some other kind of public service 
agent. However, in some areas, public safety divers are special 
ized volunteers who work closely with police and lire services. 

As with commercial diving, public safety diving is about 
the work, not the diving. Accidents occur everywhere—not 
necessarily where you want to dive. Consequently, public safety 
diving often takes place in bodies of water that are less than 
desirable to visit. 
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Scientific Diver 
Scuba diving has become an important scientific tool. Biologists, 
oceanographers, archaeologists, geologists, ecologists, and other 
scientists rely on scientific diving to gather underwater data 
about their fields. in addition to pure research, scientific scuba 
diving has become an important tool in applied sciences related 
to fisheries management, environmental damage assessments, 
and energy development. 

To conduct scientific investigations at any depth and location, 
scientific diving borrows tools and techniques from virtually 

every other type of diving. Although most scientific divers 
1 	use standard recreational scuba gear, some scientific 

. divers also are technical divers or commercial divers. 
They may use fulhface masks and wireless com- 

munication devces. 

- 	 Scientific divers may work tor the govern- 
ment, universities, private institutions, or 
environmental groups. Often, scientific 
divers have advanced degrees in such fields 

-  f 	
as marine bioiogv. oceanography, geology, 
or archaeology.  

k 

Dhting has become an important part of scientific research, 
Here we see diving scientists condueting a fish survey 
uriderwater, taking underwater measurements, and using 
a microscope to examine coHected specimens. 
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Submersible Pilot or ROV Pilot 
Diving is a relativeiv inexpensive, portable, and versatile way to 
explore and swdy the underwater world. However, diving does 
have its liniitaions, which Js where cieep-diving submersibles-
small submarines—come in. Even using the most sophisticated 
divng system, humans cxposed to pressure cannot (so far) 
perorm much meaningful work deeper than about 1,000 feet. 
The stresses on the hodv relatecl to pressure and other 	4 
factors become overwhelming. Yet, 1,000 feet does 	- 
not even reprcscnt le rcent of the ocean's avenge 
depth Many t 	 . 	 u emot 
operated vehicles (RO\'s.), on the other hand, can 
easily reach elepths 0110,000 feet Their c ip bili 	 -.. 

ties greativ assisi in scientifir endeavors and other  
kinos of occn e\p)oratio  

L 

ery deep-diving submaimee, LhØL 	fltistS 
use to expiore ocean depths beyond the capabtlities of scuba diving. 
Submersibles require a human pilot to guide them safely underwater. 

A suhmersible pilot is much like an airline pilot, except the 
submersibk' pilot goes down, r,ther than up. Submersihle pikns 
not oniv "drive" the submersible underwater, but they are often 
responsible for the care and maintenance of the suhrncrsihic while 
at its home base, in he field, or vhfle it is being transported. In 
addition, most submersible pilots are trained marine biologists 
or oceanographcrs. As they pilot the sbinersible underwater, 
they oiicn assist other scientists onboard (if the submersibic 
holds inore than one person) in doing a survey or study. 
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A remotely operated vehicle (ROV) combines much of the 
rort.ahiflt' and affordahtiity of divin wth the depth and duration 
calht1es 01 subneisbles. A ROV 11ves without a human at 
the heim. ROV pilots work onhoard ships, guiding their vehicies 
underwater by varinus switches and joy sticks and receiviiuZ 
irnages frorn the ROV via a television. In a vay, operaing .i ROV 
is rnuch like playing a video garne! 

As a subrnersihle or ROV pilot, you mac spend rnany days 
and rnonths 	sea. 1-lowever, these expedions are often filied 
wii!t wondettul discovenes of ne v, - 	of aflimiS, deep 
shipwrecks, and undersea geological forrnations. You mav be the 
first tje;son to see sights ,  nevet 	foe Seen bv another ht. fl  ii. 

r 	- 

e 

Operating a ROV is much like playing a video garne. 

Military Diver 
When you think of rnilitarv diving, you may think of groups 
such as the U.S. Navy SEALS, stealthily slipping behind enerny 
lines from underwater. In reaiitv, this is oniv one type of several 
diver roles you can experience as a Irtiiitary diver. 

In most countries, the majority of military divers have long, 
nguished careers and perform vaivable—often risky--services 

t'ef ceuntries that do not reiate directly to combat StUdiOfl5. 

?vltltt 	divers ntav oerforrn the fuliowing tasks. 

Combat swimming. Many operations fall into the category 
of combat swirnming. These include antiterrorism, hostage/ 
prisoner rcscue, raids, reconnaissance, and other incursions 
mto enerny ierritory. 
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• Constniction. \fflitary divers using uipment and procedures 
similar to those used bv commercial divers work in the con-
sirucrion. main .::ance. er ::oval ei submerged or pa::.iv 

dO2.1S ana b 

• Rescue 	 ::::: 	:swimmerssuci: 
in the L. .st G 	z id mariners, trappe 
mariners. and dow:2 

• Searcb and salvage. Militarv saivage .:.:•2rs recover practice 
weanons and i - 	er aircraft thar have .... 

• EOD and demolition. ExpIosi 1:.5.:.:: :spos. -: 
i 	ei ihe most hazardous d:. 	i1 iiii d ii. I... 1) 
div rnust render harmless ers: iv mines texpiesive d -ei 
er live weapons :.:at have failed re de«: .:e and then dispose 
ei them. 

• Security swinis: hes: 	.:.specuons vessrs snd struc- 
::es ior explos::ss. sa: ::iza. er other s.r:is ei :nperin. 
Mi.:i:v di s conduczing this task are .....:: necessariiv:;i:ned 
ro disarm expiosives: thev mav simpiv locate the er:::: n: 

• Ves s e l maintenance, ‚-epair, and inspection. These c 
are sniiar te these carres out h he civilian world hv 
mercial divers arid ind:: hull:: saections. cleaning. weiding. 
and orher maintens :: .2 	repair tasks. 

his diver is a military combat swimmer. 
iy types of operations fall into the 
agory of combat swimming.These 

clude antiten-onsm, hostage/pnsoner 
scue, raids, reconr sssance, and other 
tcursions into enerrs rTitory. 
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Glossary 
altemate air source. A piece of diving equipment used in an 
emergenc: :o give to a buddv .\ho is out of air. 

assistant instructor. A leadc: 	:icati:•: 	 ng 
that 	ide ;;wed 	..:.'. Ma. 
certified i:suctors vh:e prc-:.:ing for instr.:c: ::aining. 

aquatic ecosystem. A specific underwater environment with 
a clearly 	ph\s.1-111 bou:....................physca c::::.:;ons 

::e waei, dei':::. :: 	- :..: ;iSt on. 	srce 
and a cor.;::::; 	.::ts, animals. and 

interact with one another and through 

buddy system. 	two s-'.ba divers assist each other. 
A 	of s:-vv pr.: 	:::cs th: :rtprc: •livers' chances 
of avoiding or surviving accidents under.v. :er. 

buoyancy control device (BCD). 2n infiatable 
worn !': t!e c'.'er th c?" 'e? cTttca!'v Qr 

inflate 	::: 	cOntr. 	:.y::::cv: 	:s: 	:::.-•::; 	s a 
buoyancy compensator. 

certification card (C-card). Proof of cornpleted 
diver training and evidence of experience. 

c!osed circuit rebreathers (CCRs). Breathing 	

ir e.:::::hat capti::s, cie.vscs 	d 
re-oxygei - :.'s exhaled breath so that it can 
he re-inhad. 

commercial diver. :'. rcfv.al d:ver dc,ng such 	' 
tasks as unde:,av .'...ldin.  
inspection, and construction. 

confined water. -e-::o a bod. 	= 	as a Pool, 
o m environme:: .:.::. si1ar pöOi-I 	..::vtrs, suc! s 
a cear and shaik:•,v :::..... 	lake, or a oc.: 	:c:: or hv. 

Buoyancy control 
device (BCD) 
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coral reef. Consists of the hard outer skeletons of t::. animals 
cLd corais. 

cylinder. The niei contner hat holds pressurized air for 

... 	.edas 	...... 

decompression. "'eans "releasing pressure. 	Any change 
frorn .........:bient p:essure 10 a 
ahvaos 	eslts in a reiiction of gas presirc v iin iAe bod. 

decompression iliness (DC!). RC:fPrs tc 	ceconessic 
r:s 	.... :ig 	.... .•o.: 	:.iurio. 	o 	inglc.ndit.00, 

resu:;:: 	in overlapping sets of svmptorns. 

‚. depth gauge. A device 	indicates how far a diver is below 
the s,ii ace. 

'Jivemaster. 	:rof:: 	level diver 	 group ot 
- 	 div 	..e.vater 	lt 	.0.. :o s:me cases, 

a cer. 	-)n levei :- . 	 denotes 	.eade:.op role in diving. 
On a p.Muwav tu becoming a recreaionai scuha instructor. 

dive computer. 	vice 	:oosontiv measures d t  
0 oreprograrnmed 

the c:o o.or  caiculates and 	the decompress .. - 
status ot a diver. 

dive flag. Soc c.il flag used bv a noat or on a buoy 10 indicate 

dive tabtes. Printed tahles that orovide divers vith a 
wa of avoid .. 	- 	rnp - sion sick -, m— giving 

the . .. 	tirnes that can be spent at dept. 
. 	ai . 	. 	ting the deLompression stops a: 

- needed for a particular co: 
anu utue puuie to be carried out safeiv. 

* 	
diver cejficatjon .. oe:eral Statement fl00. 
an 7. 	 S 	 uial scuba trainio-o 
a quahfied instructor. 

diver propulsion vehicies (DPVs). . - torized, 
ur.::vatc: '.ehic.: osed hv divers 10 covo: ng 

diso:o:es u: .orwae: vithout having to kio.. Also 
known as a dive "scooter." 

exposure suit. A specific diving gar::;ont used to 
redu:e and 10 protect a diver trorn minor 
scrajos .s::oc. md abrasions. Examples are wet suits. 

uits, and rash g:......1s. 

Depth gauge 

Exposure 
Suits 
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Face mask 

ecosystem. A specific enviroiiment with a clearly deftned 
physical boundary, distinct plivsical conditions (temrerature 
of the water, depth, etc.), at least one energy source (such 
as sun]ight), and a community of plants, animals, and other 
organisms that interact witli one another and tlirough which 
energy is transferred. 

equalization. The act of forcing air into 
an air soace (in the hodv 0v created hy 
equipt000t iike a dive nask) to ofiset 
increasing water pressure. 

face mask. A skirted glass window 
constructed to provide an air space 
between the eyes anci nose fron ,  the \vater. 
Masks permit divers to see underwater and 
equalize the air space created by the mask. 

fins. Adiustable-strap or full-foot design that 
allow a divers powerful leg musck's to 
move them through the water. 

fin pivot. A training skill to heip divers 
practice attaining neutral buoyancy. je 

hand signats. A standardized form 
of sign System used bv scuba divers 
to conimunicate undervater. 

military diver. Divers that venture underwater 
for the miiitary. May inciude titose that use 
diving for war, construction, rescue, search 
and salvage, demoiiiion, security swints, 
vessel maintenance, repair, and inspection. 

nitrogen narcosis. A condition caused by 
breathing nitrogen at high pressure at depth. 
Causes an anesihetic effect that may result in 
a diver making poor judgrnents and decisions. 

open water. A natural, nonpooi-like aquatic area 
such as a iake, quarry, or an ocean environnient. 

OpenWater Certification. A heginning level of recreational 
diver training. Certification aliows the holder to purchase 
diving equipment and air for scuba cylinders. 

polar ecosystem. An ecosystem around the north and south 
poles; in the polar seas. 

Adjustable fin 
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public safety diver. ;\ broad terrn for protessioflS related to 
underwikr crine and icc deut investiglitiolls or 10 other 
COflHllnnitV needs, such is inspectifl dim 	waterways. 
'\ pubhc safctv di'er alsos 	uaiiv a voM2e officei fiiefighter, 
sheriif, ualanleclic, cmeigencv niedical 	cJician (EMT), or 
some other kind of public service agent. 

recreational scuba diving. Diving for fun and to prescrihed 
15, hichidling a depth no greater than 130 fsw, using only 
muressecl air, anil never requing a decompression stop. 

ecreational scuba instructor. An individual that 
teaches recreatioal diving to others as a cmcer. 

Recreational Scuba Training Council (RSTC). 
A council of recreitiora J \ig i'erii fication orga-
nizations that regte thc stadu(.ls of scuba diver 
udling. 1\4ealHer ()ralllzlil(.)ns inclltc Iterationa] 
Divig IhcLors Association, Pwcssional Diving 
listricI(IIs Corporation, Professiou,fl Issociation of 
i)iving Instructors, Scuba Diving International, and 
scuba Schools International. 

regulator. The piece of dive ep ulpnii'nt that niakes 

3 	it possble for divers 10 use the ac 11 leir cylinder. lt 
reduccs the pressure of the air in the scuha cvlinder 10 

niatch the sunounding water pressure. lt delivers air only 
ehe, . dver watts it. 

ROV pilot. An individual that guides a rernotely operated 
vehicle (ROV) uncierwater by various switches and joy sticks, 
while receiving images from the ROV via a television. 

safety stop. At the end of each dive, a stop during 
Jscent tu the surtace at 15 feet for three ininutes to 
allow excess nitrogen to leave a divers hody. 

scientific diver. Professional divers that use scuba as a 
scientific mol. Examples are liiologsts, oceiographers, 
archaeologsts, gt.'oiogists. ecologists, and ot her 
scientists rely on scientilic diving 10 gather 
underwater data about their fi elds. 

scuba. 1\cronvn rneaning seif-contained 
mi ndcrwate breathi g apparamus. 

snorkel. A piece of equirment that 
aliows divers to rest or sivin with 
their face in the water. 

5 	 Snorkel 
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specialized diving. 	;.:vond a! -. 	beginner 
Ihal requres rrere 	.. : xarnpes :::cde mh diving. 
ca. 	and cave divin:. : 	:::cg. and deep ding. 

squeezes. A response hv an encosed afr spa::- nu 
::iaskl to increasing 	-- ter pres. 

1ri 	:scent .-\ .....ha diver inav be in: 	:.e er shE 
fais to ecua1i: :1 	air spacese either whie :sscendin 
er ascending. 

submersible. mai deep- :: : :ing. 	aes  

submersible pressure gauge (SPG). Ga:: aua,I:::: 
tue regulazon te-ize,  mor:or ressure tiaa mori 

ning Int..: scuha cv 

technicat diving. A iorm ei SCUBA divin: ::.at exceeds Ihe 
diving. 2. .....: deeper aixd longer 

temperate marine ecosystem. -. .: eier, : :stW 
marine  ne envircnment. The wes: coa: ei the iJni:e S:ates 
and areas aong „he nonheastem ceast ei North 
can he ccr..:ed teir: - :.ate 

timing device. ftve ....  ... :ptnent such as dive watches 0: 

rrecia linderwater rine:s that are pressu:e-acuvated 
pwatches. used te determirte dive time at depth. 

visibility. The '.er:: :: distance a :: r ca:. 	ur::::water 
rneas: :.:: :. 

weight system. A piece c :ving eQ..: 	: he;- divers 
10 ove: : :: nie the huovancv ei :heir heev an a euipment 
Man v :. weighr ',belt er Iead weight integrated imo a BCD. 

-egh1 sstem 	 . 

1 
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Scuba Diving Resources 
Scouting Literature 

tCeC..r2 	Sz: 	g. 	z: 

ande nrit hage paiiphes 

Visit the Boy Scouts of Americas 
official retail Web site (with 
your parent% permission) at 
hitpilwww.scoutstufforg for a 
complete listing of all merit badge 
pamphlets and other helpful 
Scouting materials and supplies. 

Books 

Shreeves, Rar!. (ben1li: Iirii. 

PADI. 

Shr.s. Karl, 	u 
PAD tJ0T. 

P-iD1. EceL 	Refa1 
third diio0. PADI, 2005. 

\Voh!er. Reben  
Curren: F:: Lhing. 2010. 

Penodicals 

Dive Training 

Scuba Diving 
uba'ing.cern 

Sport Diver A ragazine 
\\'eh ste: hup: 	spendco'n 

Organizations and Web Sites 

Histoncal Diving Society 
Weh she: h:' - :....... -•  

International Diving Educators 
Association (IDEA) 
\Veh fte:  

National Association of Underwater 
lnstructors (NAUI) 
Web e: 

Profess', o,-.al Assoiation of 
Diving lnstructors (PADI) 

eee':: 	nteL. 

Professional Diving lnstnictors 
Corporation (PDIC) 

Scuba Dtving lnternationai tSDh 

	

\b sine: :r: 	.....:. 

Scuba Schools International (SSI) 
\Vel z:e:  

(World) Recreational Scuba 
Training Council (RSTC. 

'eb siie 	'r 
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The Boy Scouts of America thanks 
PADI Americas for its assistance with 
the development of the Scuba Diving 
merit badge and its support in the 
production of this first edition of the 
merit badge pamphlet. The Boy Scouts 
of America has long appreciated a mutual 
and supportive relationship with this 
highly regarded diving agency. That 
collaboration continues today through 
a memorandum of understanding 
between the BSA and PADL 

P'1Di 
vb padicom 

Special thanks to PADIs Brad Smith, 
Emergency First Response director, 
Business Development and Education, 
who was instrumental in the development 
of the merit badge and pamphlet from 
beginning to end We appreciate Robert 
Wohlers, instructional design and 
development executive, for writing the 
manuscript, for bis technical expertise, 
and for allowing the BSA to use so 
many of his wonderful photographs 
that depict the underwater world. 
Thanks also to Janelle Hamm, marketing 
manager; Dawn Azua, supervisor, Media 
Productions; Karl Shreeves, technical 
development executive; Kimberly Sickel, 
graphic designer; and Brooke Schnetz, 
media production coordinator.  

The BSA is grateful to Steve Willis, 
associate director, Program, Florida 
National High Adventure Sea Base, and 
volunteers Jay Fox and Bob Tallent 
These dedicated Scouters provided sub-
stantial input. Thanks to members of 
the BSA Aquatics Task Force (Pat Noack, 
chair) for their crucial input, so integral 
in keeping our participants safe in and 
on the water. 

:1 
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Photo and Illustration Credits 

Jurg Beeli—page 71 (tubetvorrns) 

Florida National High Adventure Sea 
Base/Jennifer Russell, courtesy-
pages 77 and 92 (top) 

David Fleetham/PADI—cover (nautilus); 
pages 20 (right), 47 (top rig/it), and 
62 (bottom) 

M. Grady/Ocean Expiorer, NOAA-
page 84 (top) 

Harbor Branch Oceanographic, courtesy 
—pages 85 (left) and 86 

Paul Hayes, courtesy—.page 87 

Historical Diver Magazine, courtesy-
page 28 (top) 

Historical Diving Society, courtesy; 
http://uisnnhds.org—pages 26 (both), 
27 (botk), 28 (bottom wo), and 29 
(top; ivoman in early scuba gear) 

Al Hornsby—pages 24 (hottom), 
25 (octopus), and 64 (righ) 

Jupiterirnages.com—pages 18, 33 (top), 
and 95 

Kayuba Dive Club—page 62 (top) 

Justin Lewis/PADI—cover (sen turtle, 
jellyfish, stirigray); pages 30, 40, 
72 (top), 74 (bottom), 76, 78 (both), 
and 88 

NASA, courtesy—pages 22, 23 (top), 
and 67 (top) 

Phil Nuytten, courtesy—page 85 (right) 

OAR/NURP/NOAA, courtesy- 
page 67 (bottorn)  

PADI—cover (cylinder, tvrist gange, 
divers); pages 2, 5-6 (all), 8-10 (all), 
12, 14-15 (both), 21, 23 (bottom), 
29 (modern scuba equipment), 31-32 
(all), 33 (bottom three), 34-39 (all), 
42-43 (all), 44 (bottom), 45-46 (all), 
47 (left center), 48-55 (all), 56 (top), 
57-59 (all), 62 (center), 64 (bottom 
left), 65, 68 (both), 69 (left), 70, 
71 (top two, flatworin), 74 (top), 75, 
79 (both), 81-83 (all), 84 (bottorn), 
89-91 (all), 92 (bottom), 93, and 95 

Dr. Martin Sayer—page 72 (bottom) 

Sara Shoemaker-Lind/PADI- 
page 69 (right) 

Karl Shreeves—pages 60, 61, and 73 

Donald Tipton/PADI—pages 25 
(dolphins) and 66 (inset) 

Michel Verdue—page 24 (top) 

Andy Voeltz/PADI—page 63 (dll) 

Bob Wohlers—cover (staifisk, spotted 
fisk); pages 20 (left), 25 (groupei; 
angelfish, sea anemone, sea turtle, 
squirrelfish), 66 (backgronnd), 71 
(sponge, lobster), and 80 

All other Photos and illustrations not 
mentioned above are the property 
of or are protected by the Boy Scouts 
of America. 

John McDearrnon—illustrations on 
pages 41, 44 (top), 47 (bottom), 
56 (bottom) 
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