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INTRODUCTION
Why study this workbook

To enjoy snorkelling as an adult

This is a workbook for high school students wishing to attain the physical
fitness and ocean situation awareness skills necessary to snorkel with their
family and friends after they leave school.

It is not a manual for snorkelling instructors, nor a guide for commercial
operators who run snorkelling tours as part of their business.

To get a job where snorkelling is part of a business

None the less, if you want to get a job as a snorkelling worker, this workbook
addresses many of the issues commercial snorkelling operators face and may
serve as a useful introduction of what you can expect from your prospective
employer.

There are plenty of publications that describe these requirements and can
usually be found on Government websites that assist with workplace health
and safety issues. For example www.worksafe.gld.gov.au

To compete a unit of study as part of the school
curriculum

Snorkelling is studied in schools in most Australian states and your teacher
will have organised a course that matches the curriculum.

This edition has been organised with the basics first, soif you are completing
a marine science course, with a few pool sessions before your trip and
snorkelling in a supervised tour, sections 1-3 may only apply.

However, if you want to work in the industry, the complete workbook gives
you an insight into the course material you need to study.

About the worksheet questions
The workbook is not a trick question book.

Each section has objectives, and if you are studying at school, your teacher
may put a different verb in.

In addition, all the answers are referenced, so it’s just a matter of getting
organised, looking them up from the page referenced and writing them out.

Best wishes

Bob Moffatt
Wet Paper Publications
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SEcTioN 1: EQUIPMENT SELECTION

Objectives 1. Describe haw each piece helps yvousnorkel C. Ewalugeshark

A, List advice you could get when buying 2. Distinguish bebweentypes and materiaks usedin deterrent denices
equiprnent. each. D. Experiment

B. Listtypes of snorkelling equipment you can 3. Listadvantages and disadvantages of each tem with snorkelling
buy including masks, snorkels, ins, PPE, purchazed. FFE I‘nEia_'iEis
underwater cameras, spear fishing gear and for 4. Describe equipment care and maintenance of ta de‘tEFI‘nII'IE
each: each tam. equiprment care.

A. Advice

Five pieces of basic equipment for snorkelling include a mask, snorkel, fins,
body covering and protective footerear so you canwall to asnorkelling site.
[’z best to buy these froma dive shop whete you can getdetailed advice on
cornfort, cost, sutahility, storage, kealth and hygiene. Spaorts stores usually
have beginner sets as showm in Figure 3.1 with limited adwice.

a. Comfort

Any piece of equipment selected should be a good, firrn but comfortahle fit
which can be worn for long periods without causing any discomfort. For
example comfortable fins.

b. Cost

Look for quality when purchasing equipment even thoueh it may cost more.
For example: A silicone mask will last longer than a silitex mask.

c. Suitabiliyy

Different localities or activities may require specialised types of equipment.
For example, in colder water, thiclker wet suits are required to prevent
hypothenmia, wheras long sleeved 50+ rashies suit tropical waters to
prevent skincancer. Lyera stingersuits are great for snorkelling intropical
waters in the surmmer months when snorkelling north of Bundabers and
Zeraldton for prmotection from marire stingers.

d. Storage

Itz a good idea when you buy your equipment o think about storage as
well. A crate with alid that seals and that wall it under your bed or on the
top shelf of your mom cupboard will help:

+ Eeep your fins and wet suit fiat so they will keep their shape.

+ Stop coclaoaches, spicers, ants or wasps getting in building nests.
Also, if youdecide to hang your wetsuit up, make sure 1o use a hanger that
leeps the ganment in shape; - especially around the shoulders.

e. Health and hygiene

[t iz meormme rded that you use your owm mask and snorkel Forexanmple,
onee you have the comect strap adjustment for your mask you rally don't
want sorreone else altering it.  Also treat your snorkel and mask like you
would other personal items, to prevent infection from others.

B. Types of shorkelling equipment

1. Masks

a. Types
Generally there are three types:
+ A split lens (low solume) mask as shown in Figure 3 2, that is

recommended for free diving as it is easier to clear and equalise on
decent.

+ Asingle lens (large wolumre ) mask as showm in Figure 3.3 which often
has a wider feld of wiewr

+ The relatively new full face mask, as showm in Figure 3 4, that covers
the eve, nose and mouth making it perfect for beginners to bieathe
cornfortably through your moith and nose while in the water

S0 itis waorthahile seelang advice on what you want to do in the long term
rather than buying on line.

Copyright et Paper Publications 2022

FRgure 3.2. Spitlens mask

FRgure 3.3. Single lens mask

ninzzh etk com. 2u

Figure 3.4 Full faced mask and snorkel
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b. Selecting

When selecting a mask in the shop it should:

+ Be a comfortable, watertight and fit prefermhbly with a soft
gilicone seal.

+ Hawe annse pocket to allow for equalising the ears.

+ Be made of good quality mubber or silicone and tempered
glass (Figure 413

A simple check iz to place the maskon your face (without the

straps in position) and inhale gently through the nose.

[f the mask is a good fitit will cling to the face due to the slight

vaonan created (see Figure 4.2). Mote: Some masks have purees

valves malang clearing water out of a mask easier

c. Adjusting

The mask 15 adjusted with a release clip or buckle found on
the strap.

The release clip and button as showm in Figure 4.1, iz a much
better mechanism, at it awoids the problem of getting long hair
tangled.

Ev pushing thiz clip, the strap tension mleases, allowing the
strap to be adjusted. Others come with a clip ondy which wors
on the same principle.

In both cases you simply pull on or loosen these until the
tension feels right.

d. Care ahd maintenance

A newr mask will have a protective filmor dirt and gt from the
manufactiring process, which has to be cleaned off or removed
at the store you purchased the mask from.

+ 50 read the cleaning instrictions that came with the mask
or ask the sales rep for adwvice.

+ One common suggestion is to scrub the surface using
toothpaste.
Thiz wall reduce fogging by allowing defogging solutions
or spit to adhere to the glass.

Wea1 Paper

A simple mask fiting check

Figure 4.2

FPage 4

Adjustment

strap p
Soft silicone

Tempered glass

Release clip
and buttan
Wdde view ‘
Hesl Mose pocket
Release clip
and button

Adjustment positions

Figure 4.1  Mask and adjustment points

Equipment care and maintenance

+ Al masks need to be washed clean with fresh
water after diving, dried away from the sun
and stored in & container.,

+ Meverleave masks near a heat source or pool
chemicals.

= Consider buying a storage box for your mask
or keep the ane that it came in.
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2. Snorkels

A snorkel enables you to hreathe while you are swinming
at the surface while loolane dowm info the sea.

a. Types

Snorkels are made of a hard plastic that forms the snorkel
tube and flexible rubber orsilicone piece thatis used in the
lowarer section and mouthpiece.

They come in three forms and hawve a mumber of features
as showm inFigure 5.1, namely:

+ A gmooth, contoured *T7 shape tube without amy sharp
bends to reduce drag in the water to allow for smoother
breathing Some have a splash guard and close fnetion.

+ A mouth piece and bite tabs to fit into your mouth and

+ A snorkel keeper clip, to attach to the mask strap.

With tirne, the mouthpiece can become damaged causing

water to constantly leak in, so before each use, check the
seals and if needed, buy a new mouthpiece.

b. Attachment
The snorkel is attached to the mask strapwith a keeperclip.

Altermatively a hair tie or rubber band is sometimes used.

TWhile this is not abge deal, it should be noted that snorkels
are traditionally wom on the left side of the head.

Thiz is because snorkels are a necessary accessory for
scuba diving, and are positioned on the left side to awvoid
entangling with the e gulator hoses on the nght side.

c. Bore s5ize

Young children or people with a lowr limg capacity should
uze a small bore srorkel to decrease the amount of water
trapped inside maldng it easier to blow out

Figure 5.2 showrs a comparison of snorkel hore sizes.

d. Purge valves

These are simple mecharisms imder the mouthpiece (Figire
5.3 3, that help you clear water from nside the snorkel

SavIng Your ENErEy.
e. Close function

A mechanism on top of the snorkel] that allows water to
be blowm out of the purge walve when clozed, saving your
energy - Flgume 5.4

f. Care and maintenance
Aftersnorkelling, all equipment should be carefull y washed
in fresh water and dried out of the shade.

Rememberzalt particles stick to your equiptment and allove

pormosion and deterioration.

+ Swmlight wnll quickly perish ribber if exposzed for too
long.

+ Then put itin a bag with a drawr string and store inadry
place o stop insects getting in.

+ Purge walves can get sand ard grit inthem, so make sure
all of this is removed with a good nnse under a tap.

+ [t iz pozsible to buy replacement mouth pieces.

+ Abowveall - don’t throws your we t snorkelling gear under
your bed and hope it wAll be ready for use next week!

Copyright et Paper Publications 2022
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Figure 5.2

Snorkel bore sizes
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Shorkel
tube
Figure 5.4  Cloze fundion on a snorkel
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3. Fins

The design allows ererey from your foot 1o be directly transferred
to the fin creating less drag in the water and easier kicking on the
surface.

a. Types, advantages and disadvantages

Fins fall into tero types — open heeled (Figure 6.1) and full foot as
showm in Figure 62,

+ (pen-heeled fing have larger, stiffer foot pockets with a stap
and are more expensive, butare openat the back to accormrodate
neoprene dive booties. These are heavier and used in 3CUEA
diving.

The hooties fit info the fin and held in place with an adjustable
heal strap. With this design, you can walk out to the entry point
in your booties, jurmp into the water and then put your fins on.

+ Full-foot fins tend to be less bulky than their open-heel
counterparts making therm well-suited for travel.

Theyare lighter and give more contml for beginrers in free diving.

A disadwvantage iz getting the nght size because full-foot fins
aren’t adjustable — they eitter it or ttey don’t. Also, you have
to wear reef wallzers out to the entry point.

b. Materials used infins

Rubber, silicons and themmoplastics are used in fin construction.
The advantage of silicone is that it iz less likely to deteriorate with
time if wasted in fresh water after use and stored in a dry place
out of the sun.  F.ubber fins will deteriorate with time and last on
average 3 to 4 years.

c. Care and maimtenance

Finzneedto be cleaned and dried out of the sun. [f nubber i= allowed
to heat up in the sun, it loozes its shape and perishes quickly. Once
dry, they need to be stored flat and arraneed so the heal keeps it's
shape.

4. Personal protection egquipment

a. Wetsuits

() Materiak used, how they work and why wearone?
TWetsuits are made of a land of rubber called neoprene. The suit traps
a thin layer of water betureen the neoprene and the wearer’s skan.
Body heat then warms this layer, however youhawe towailt a minute
or so for the water to become wanmmn,

A full length wet suit also protects the body from sunbrm as well as
cuts and scratches when entering and leaving the water.

{1} Advantages and disadvaniages of wearing a wetsuit

+  Advantages include protecting the hody against cuts, abrasions,
stings, bruises and sunbum, keeping you warm, reducing the
effects of loosing heat and acting to keep you afioat.

+ Disadvantages include ocoupsing alaree space when fravelling,

having to weara weight belt 20 you can seimunderarater, adding
more equipment to cary and very dif firult to pit on and take off.

+ [t is also important o realise that the thiclker the wetsuit the
mmore buoyant you become and the need for using a weight belt
increases.

The choice of suitdepends wpon type, locality and duration of diving

az well as the snorkeller’s firancial status.

Selection iz a matter of budget and personal choice, howewer, the
following points on the next page should be considered.

Page &

2
Figure 5.1  Open healed fins and booties
z
=
-
Fgure 6.2 Full foot or clozed heeled) fhs
Lip at the
front 2
i
Zip at the &
back L
2
z
B
2
£
Fgure 6.3 Wiet suits
Wetsuit fitting tip

If you have trouble getting your feet down
through the legs, first put them into a plastic
bag and they should slide down easier.
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+ The st should be aclose, neat fit 1o prevent water fioer itk not 20
tight as to cause clafmg or restrict circulation and breathing.

+ When trying on a suit, ensure there are no spaces under the amms,
neck, crutch or the extremities of the wrists or calwes.

+ Lined seams reduce water leakage thus keeping the snorkeller
wanrer, while sewn seams strengthen the joints.

+ The thickness of the suitis dependent upon the temperature of the
water in which snorkelling iz 1o take place.
A 2-3 mm thick suit iz quite adequate in warm tropical waters,
however a 5-7 nom diving suit is used in cold water in southern
states (See Figure 7.1

(i) Care and maintenance

Mlale sure you bang it out to dry and then either hang it upinacuphoard

or fold it flat and store in your snorkelling box. Zippers could be

lubnicated to prewent jarmming or cotrosion, but if washed clean, salt
should not build up.

+ Azt hanger can be used to keep the garrert in shape - especially
arownd the shoulders.

b. Sharkproofwelsuits

In 2022, a wetsuit called shark stop, wsing a polymer fahric called
THWMPE, or ultra-high-molecular-weight polyettylens was mleased
in Australia - see Figure 72 right.

Materials used

The suit and can be found by looking up shark stop in the search
engine of your computer where the manufactiners claim the materials
are capable of withstanding a shark: bite.

c. Stinger suits

These are fill-body suits made of lyera designed to protect the bodsy
from the stings of dangerous jellyfish. They are much lighter than
wetsuits and are well suited 1o the Great Bamrier Feef’s tropical waters,
(Figure 7.2 leff), and designed to be wormn in the surmrer months,
Cetober to May:

Care and maintenance

Stinger suits are also freated agaimst W light ard can provide a very
effeciive way to prmotect your skinagainst intense sunlight. They need
to be washed, dried and then best stored in their original packet.

d. Rash vests

() Materials used and UPF

Arash guard, also kmowrnas rash vest, wetshin or rashie, 1z an athletic
shirt made of spandex and nylon or polyester.

They are designed to protect the skan from sunburm and lifefirme slan
darnage by having a ultraviolet protection factor called the UPF rating.

This 15 a measure applied to fabrics that tells you how e hof the sun’s
I radiation iz blocked, ard therefore howrnmch protection it provides.

For example, a UPF of 30 allows 1/50 or 2% of UV radiation to
penetrate, while a UPF of 5 lets 1/5 or 20% of UV radiation through.

These shirts can also be worn under wetsuits asshowminFigure 7.3 are
uzefil when snorelling in warm waters and good protection against
marite stingers.

A rating of plus 30 iz commonly accepted as aswtable value to prevent
slan damage from harmful ultraviolet rays (Figue 7.4

(i) Care and maintenance

Hang wet shirts out of the sun to dry. Then fold up and put away
when dry.

Copyright et Paper Publications 2022

Termp range (*C) Wetsuitthickness
=24 L% [ycra
18%- 24° 05 mm- 2 mm
16%- 20° 2mm-3 mm
14=-17* 3 mm-4 mm
11°- 147 4 mm-5 mm
=14 =amm or dry suit E

Figure 7.1 Wetsuit thickness guide

E.u!';

Slinggr

Sllt
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Seuer Hews ard Wk | Paper

Figure 7.2 Stinger suit (L), Shark stop wet suit (R)

Figure 7.3 &wet shirt can be wom under a wetsuit

instrictions

Figure 7.4  UPF 50 identification and care instrudions
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Instructions for washing include hand weash with
cold water, dry fiat in the shade and do not uze

bleach or imn.

A suit hanger will keep a garment in shape howewer
in time the fabric slackens, the rash west looses ifs
shape and needs to be eplaced.

The worst thing to do

The worst thing to do iz throwr the wet garment on
the floor, kick it wrder the bed and hope it will be
uzefil next tirre you want to use it

[f left for long tirme wet under your bed, mmodd will
growr and totally ruin the garrrent

e. Snorkelling vests and life jackets

A snorkelling west is different from a life jacket in
that it can be defiated a little to keep you newtrally
buoyantat the surface, or can be inflated more if you
get fired (Figure 521

It 15 also vellowr raldng it easier to be seen by a
person oheerving youL

Alife jacket also good if you do not wish to dive and
can be fastened by straps amund the chest

The ore showninFigure 5 2, iseasierfora beginring
snorkeller, because onee itz on, youcan concentrate
on snotkelling.

f. Snorkelling hood

Inthe tropics a snorkelling cotton balaclava is a very
good option, as it not only covers the back of your
neck, your ears, it covers your face and forehead
(Figure 5.3).

For cold climates a diving wetsuit hood iz used to
keep your head wann.

g. Gloves

Diwving gloves as showm in Figure 8.4, can be
curnbersome if you wish to take photos or need the
full dexterity of your hands, however they ate ideal
for pmtection against rocks, shell or fsh life and
can be a real comfort o the beginner especially if
snorkelling around wrecks.

Fardening glowes are an inexpensive snorkelling
solution es pecially if the v hawve toughened matenals.

Care and maintenance

Glowes, like anything that has beeninsalt water, need
to be washed clean, dried and stored in a container
for future use.

h. Carmry bags
Camy bags as shown in Figure 8 4 not only protect
your gear and help keep it clean.

If you are going ona tip, they also allow you to
attach your name to your gear so it does not get
mixed up with others.

Care and maintenance

BEags need to be washed cleanand dried before being
put awray.

Page 8
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Figure 5.2  Snorkeling vest and life jacket

Figure 5.4  Gloves and carry bag
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i. Knives

A lmife iz an essential part of your equipment if you are diving
or using scientific gear undersater and anytine rope is involved
inwaker

Care and maintenance

[t should be sharp enough so that it can cut yvou out of diffisudty,
and should be carried ina strong sheath strapped to your leg.

Enives need to be keptdry, lightly oiled and kept in their scabbard.

j. Weight belts

Weight belts are uzed to secure lead dive weights anound your
waist and are rade of webbing, nibber or silicons and allosr the
snorkeller to achieve neutral huoyancy in water especially when
wearing a wet suit.

When selecting a weight belt it must have a quick release buclkle,
as showm in Figure 9.2, which should be easy to adjust and be
ahle to be removed quickly with one hand, while wearing gloves.

20 howr much weight do you use to become neutrally buoyant?
The answer iz not simple as factors such as your body shape, the
thiclmess of the wetsuit, the depth you wart: 1o be newtrally buoyant
at, and the tirne you want o spend under water

However, research of many snotkelling free diving and spear-
fishing web sites seems to come up with the following rule of
thurnh.

Start byadding 1 ke forevery millimeter of your wetsuit thickness
- then add 2kg. So, for an average 80kg person of medium build
the caleulation iz as follows:

- 3 eetsuit =3 + 2 = Ske of weight (anroed = 3 pomd o eights)
- Srormceetsuit =5 + 2 = Tl of weight (aproed x 3 pomd w eights)

If you hawe slim body shape, you may need to add only 1.5ke
hoewever if you are larger, add on 2 Skg, but experiment ina pool
making sure youdon’t dmop the weights and break the tiles.

Care and maintenance
Weight belts and weights also need to be washed clean of =alt,
dried and stored away from insects and mould.

Check buckdes for corosion, sand and grit and apply lubricant!
cormsion spray (for example: Inox).

5. Underwater cameras and housings

Moderm digital cameras nower have underarater settings which take
great photos.

Mozt manufachuers sell underarater housings (Figure 5.3) which
alloers undersmater use.

An action camera or action cam iz a digital camera designed
for recording action while being immersed in water They
are waterpmof, easy to use and hawve very good undersrater image
quality (Figure 2. 43

Care and maintenance
+ Malke sure you wash the camera case many tmes o ®emove
ALL the zalt

If youuse a camera without acase, then open and close the lens
inthe sink in clean fresh water at least & Himes to Emove any
salt crystals.

+ Allowrall comporents to air dry and thendo a close inspection 1o
see if there iz any sand orsalt crystals left. Sand is the greatest
ENENTY 10 ANy carmera.
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B. Evaluate shark deterrent devices

In recent years, inventors have come up with a variety of devices
to deter sharks from divers, surfers and snorkellers.

1. Shark biology

Located around the front of a shark’s head is an extremely
sensitive system of sensors, which scientists believe help
sharks to locate prey and to navigate in response to the earth’s
electro-magnetic fields.

These bio-electrical sensors, known as the ampullae of
Lorenzini, are jelly-filled pores, which can detect extremely
faint electrical currents generated by the earth’s magnetic field
and by other living creatures.

Scientists have found that the ampullae of Lorenzini, as shown
in Figure 10.1, are so sensitive that great white sharks are able to
detect the heartbeat of a perfectly still mammal from a distance
of 3 metres, just by sensing electrical currents the heartbeat
sends out into the water!

Modem shark repellent devices employ an electrical field which
is said to disrupt the function of these bio-electrical sensors.

You can read more at:
hitps://en.wikipedia.org/wiki/Ampullae_of _Lorenzini

2. Shark bands

These use magnets in a waterproof case which can be strapped
to the wrist or ankles (Figure 10.2).

Web reference: sharkbanz

3. Shark shields

A Shark shield is a diving device that creates a six-meter-long
electrical field that keeps sharks away (Figure 10.3). The
manufacturers claim it gives you up to six hours of protection
from all predatory sharks. It can be used at depths of up to 50
meters.

Web reference: Shark shield

C. Spearfishing

Spearfishing is a method of fishing that involves impaling fish
with a straight pointed object such as a spear or harpoon.

Dive shops run spearfishing courses in freediving as there are
many health and safety considerations involved and can advise
on the type of gear you will need.

Web reference: spearfishing.com.an
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Figure 10.1  Shark neuromast system

For creghive conr i ors Fitidutions see page 2
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D. Snorkelling PPE experiment

Based on an original activity by Mick (’Connor

Objective: To experiment with snorkelling PPE swinsuit materials to determine equipment care.

Part A: Swimsuits and heat Part B: Swimsuits and chemicals
Aim Aim
To analyse how heat affects materials used in snorkelling To analyse the effect of common chemicals on swimsuits.
equipment.
Materials
Materials * Old swimsuit or wetshirt
¢ Old swimsuit or wetshirt ¢ Thermometer ¢ Bleach
¢ Hair dryer or heat gun e Scissors s Petrol
¢ Retort stand and clamp ¢ Nail polish remover
Method ¢ Methylated spirits
1. Note the composition of the swimsuit. Method
2. Cut the clothing into 10 cm by 2 cm strips. 1. Note composition of swimsuit.
3. Using retort stand, hold a strip between two clamps. 2. Cut the clothing into 10 cm by 2 cm strips.
4. Clamp a thermometer close to the fabric. 3. Put one chemical on each strips.
5. Using the hair dryer or heat gun, subject the fabric to different 4. Observe the results and record them in a table.

temperatures and record your observations in a table.

Results

Conclusions

Extended response

Analyse your results so you can prepare a warning statement that could go on the garment at a retail outlet.

WORKSHEET 1: EQUIPMENT SELECTION

Q1. Identify five basic pieces of equipment required for snorkelling (Page 3).

Q2. List any three pieces of advice to take when purchasing equipment giving reasons for your answer (Page 3).

Q3. Give two reasons why you should use your own equipment (Page 3).

Q4. Why should you check equipment after taking it out of storage? (Page 3)
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Q5. Name three types of mask describing one features of each (Page 3).

Q6.  What are any three things to consider when selecting a mask? (Page 4)

Q7. Whatis a simple check to see if a mask fits properly? (Page 4)

Q8. Howis a mask adjusted? (Page 4)

Q9. Why does a new mask have to be cleaned before use? (Page 4)

(Q10. 'What three things do all snorkels include and for what purpose? (Page 5)

(Q11. 'Whatis a purge valve and why is it useful? (Page 5)

(Q12. Give one reason why a close function is useful on a snorkel? (Page 5)
Q13. On what side of the head should a snorkel go? (Page 5)

Q14. Describe two types of fins and state one advantage and disadvantage of each. (Page 6)

(Q15. a. Whatis a stinger suit? b. Why is it used? ¢. When and where should it be worn? d. What is it made of? (Page 7)
a.
b.
c.
d.
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Ql6.

Q17.

Q18.

Q19.

Q20.

Q21.

a. What is a wetsuit? b. why is it used? b. What isit made of? ¢. Where should it be worn? (Page 6).

b.

C.

Describe the relationship between water temperature, wetsuit thickness and buoyancy (Pages 6 and 7).

a. What is a UPF 50 rash vest? b. What is it made of? ¢. Why isit used and where should it be worn? (Page 7).
a.
b.
c.
d.

a. What is a weight belt and b. why is it used? (Page 9).

b.

Calculate how much weight to add to a weight belt for a 3mm wet suit for an 80kg snorkeller (Page 9).

What is the difference between a shark repellant magnetic band and a electromagnetic field? (Page 10)

Equipment care and maintenance

Q22.

Q23.

Q24.

What two things can you do to care for your equipment? (Pages 3 - 9)

Describe equipment care and maintenance procedures for each of the following pieces of snorkelling equipment.
face mask purge valve, wet suit, rashie, camera, knife, gloves, weight belts (Pages3 - 9).

Name one thing you should not do with your wet snorkelling gear, giving a reason (Page 8).
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SECTION 2: SNORKELLING SKILLS

Objedtives

0. Describe dearing your snorkel, mask

A Describe howto fit @ mask. and preverting fogging up.

snorkel and fins. E. Describe howto ditch 3 weigh belt
E. Discusswaer entries and exits. F. Hertify ==fety signals.
C. Describe finning =nd diving G. Discuss rescue mathods.
technigques.

A. Fitting your mask, snorkel and fins
Here are some suggestions - There are plenty of oihers on YouTube.
- Adjustthe strap so the mask feels cormnfortable malang sure it is notaround

your ears. [f you have o pull the straps tight to get a fit, or if you hawve
big red marks armmd your face when it comes off, you have it oo tight.

- Fit the snorkel on the left side of the mask with the snorkel keeper
Traditionallyit goes onthe left to awoid entangling with SCUBA regulator
hoses on the right side.

- Push all your hair out from behind the mask, and then pull the mask on
your face so that the strap 15 in the middle of the back of your head.

- Mowr align the snorkel to beside your temple so that when yor head is
dowm, the snorke] will be at right angles to the water surface.

- Put the snorkel in your mogth so your teeth touch the bite tabs. Exgend
your lips so the snorkel mouthpiece seals between your teeth and your
lips. Some instructors have called this the *bick Tageer look™.

- Bemember that youwill need to use defogging agent or spit into your mask
while in the water, to stop it from fogging up.

- Before going underarater, look in a mitror, or ask your buddy to see if
everything lines up.

Fitting your fins

If you have clozed healed fms, oy using a sock o fit the fin first.

- The fin should be stug so that your heal does not mowe up an dowm, you
can put one finger doem either side of the fin and with a sock on, the fm
15 easy o remove.

- Wearing a sock while in the water iz optional.
B. Water entries and exits

1. Entry

T ways to enter the water are showm in Figure 143 Your plan should
include, checlang to see if the entry path is clearand wearnng as a minimmnm,
a wetsuit, fins and mask and snorkel.

The push off or submerged entry

Sirply sit at the side of the pool or boat snorkelling platfornm, put your hard
on your sk and push off with the other From a boat you can climb doem
the ladder and then hold onto the mermaid line. Ask your buddy to throwr
you your fins one at a time, put them on and then wait for your buddy. It’s
then just a matter of submerging keeping an eye on each other following the
one up, one dowm nile (see page 16).

The safety step out or giant stride

Pre sz your mask against your face and step info the water witha scissorldck.
Theidea of the lackis to minirize going too far undererater. If used to
into a reef pool, make sure your jump i big enough to clear the coral.

2. Exits

Examples

Your plan should include where to exit safely and, wearing as a minirmm,
awet suit, fins and mask and snorkel and some way of protecting your feet.

FPage 14

H. Design = snorkelling ceftificae incorporating :
1. Fitness distance swim, undenwater swim and

tre ading we ater

Fitting a mask, snodel and fins

rater entries and exits

Finning the length of a pool

Cuck dive, clearing wour snorkel and ears
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Crrille used in rescue methods.

moHm R Wk

Pus h all your hair
ot from b
':;'f:fl.]r'_r

== -

1 223l mouthpi BLE.

Bob Matem

= r ..

Three mask fitting hint=

ALl

Figure 14.2  Adjustments are made at the side
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reef crest

Hob Wofen

Figure 143  Two types of water entry
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To arescue boat - Simply swim back to ladder or platfonm, tale your fing
off, hand them to someone on board, and climb up the ladder.

To a beach, rock wall- Sunim back at high tide and when in wery shallowr
water roll on your side, take your fms off and wallz up the beach orclamber
up the rocls using three points of contact.

High tide reef- Saim ower the coral trying not o sirile it with your fins,
then do a beach exit Keep your mask on, as sone corl cays often have
waves at high tide. If snorkelling at lowr tide is the only option, look for
well waorm entylexit points and use these.

Waves on a beach - Flan to exit between wawes. Throwr fins up onto the
beach, have your mask amound your neck so you don't lose it, and exit
making sure you keep your eyes on wawes.

Rockwall lowtide, waves and wind - Throwr your fins as farup as you can
or tuck them under your anms.  ¥our mask and snorkel should be amund

your neck 20 you don'’t loose them, and keep three points of contact as you
clamber out. A better planis to use stairs if awvailable.

C. Finning and diving

1. Finning

The best method iz to keep your leg fairly straight, and initiate the action
from your hips.  [deally you want your hips and legs to be in lire with
your torEo, and your kmees only bending slightly with the upweard stroke
isee Figure 15.4a).

TWith the right fins, youcan maintain contmol even thrmough strong currents but
also quistly obeerving reef feh, corals, and otheranimals wathout harming
or disturbing them.

Dion't bent your knees and avoid eyeling as showm in Figure 15.4b, as this
uzes up too much enerey and can lead to cranping.

Floating

Sometimes just fbating as showm in Figure 152, with your hands out or
arms folded iz a great way to save energy and forees you to look at things
in the water. [t's amazing how much more you see when youactally just
fioat and look

2. Diving

a. The diver’'s flag

The dive flag in Figure 153 iz blue and white and means there iz a diver
doem beloer in this area, keep well clearatleast 30 metres and pass at a slowr
speed. Taldng a dive flag, as showm on the inside cover, while snorkelling,
will hopefully mean you won’t get mun over by a boat.

b. The one up f one down rule

Means your buddy stays UP on the swface, watching you while you are
DOWH diving because if you black out, and go lirnp, your buddy can dive
doem and rescue you

Figure 151 Finning
e
r:_EE;;‘-:E o —
2 B~y |
Y o e
g P
5
& .

Figure 15.2 Floating

Figure 15 .3 The diver's flag

A Leq straight, initiste the adtion from wour hips. B.

Awoid cyding. Use wourthigh musdes

Fiz=e Bed v

Figure 154 Finning the fight and swwong way
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Figure 16.1

Take a good breath,
and start equalising

Bend atthe waist

Kick your legs into the air
allowing the weight of the
legsto provide you with the

mamentum to farce you down

Continue equalising.

Keep equalising
for every alternate
kick ar metre.

Dangers

The next section
discusses the dangers
that can occurwhen
taking a series of really
deep breaths

before diving - called
hypernentilating.

Figure 16.2 The duck dive

Iuaranons Rose Beafoa

Page 16

The Yalzalva manoeusre

Your buddy

stays at the
surface

Mowe swirn for & short time at a
depth you feel comfortable at

LEI])

c. Equalising your ears
Mater: The persanal hagard af nat squalising is disaussed in Section J.

If you are diving to a depth greater than a meftre, you #ill need to equalise
the pressure on either side of your eardnim as showm in Figure 161

Equalising tips

When equalizing - close your mouth, pinch your nose and blower gently. If
you don't feel your ears hop® initially, try tiliing your head back (which
will open the eustachian tube wider) then try one or all of the following.

+ Equalise very metre that you decent oneach alternate finlack

+ Don’t wait 1l it hurts, always equalise EEFORE you feel the pressure.

+ Chewr gum before snorkelling.

+ Pop your ears at the suwrface before going dowm.

+ Pinch nose, wriggle jawr and or swallowr

+ Mowve your head and necl slowly from side to side to stretch out the tube
that connects your inner ear to the back of your thmat (Figure 16517

+ Yawm (sormetitres dif ficadt while undersater)

+ [fyoucannot equalise yourears, then don't dive imderarater. That doesn’t
mean youcan'tsnorke], justdon’t dive or you wdll end up with very sore
ears, a headache and may damage to your eardnum.

+  Always start equalising your ears the moment you start to dive (even at
the s1nface).

d. Safety dive

Thiz is used whenever there iz danger of underarater snags or obstacles
close to the swrface or where wisibility iz limited and the dive area = not
lmoem. In this dive the snorteller simply submerees and looks amund
before duck diving.

e. Duck dive
Thiz starts with talang a good deep hreath.
The waistis then bert and the legs kicked into the air allowing the weight

of the legs to provide you with the momentum to force you dowm. Wait for
your fins 1o become subrmereged before you start lackang.

When wou do start laclang, make sure they are long slow ke ks rather than
Aty short fast ones. This wall alzo help you preserve your oxyeen supply,

Avoid using your anms as their use will burn through your oxyeen reserves
while providing little in termre of propulsion. Let the strong muscles of your
legs and fins do all the worlke

Dion'™t for get to equalize! One hint iz to keep a thythm of equalizing every
time you ek wath your right foot.
Slowr and eas vy is the best approach when it comes o duclc diving followed

by a short swim honzontally parallel to the ocean floor or at a depth you
can feel comfortable.

Az zoon as you feel the need to breathe, swim to the swrface, lookang up,
hand pointing up, no need to equalise and hming ina sloer 3800 moverment
to make sure wou don’t collide wnith other snorlellers.

&/

=ty Wihen ascending back to
" the surface, always look
up and have your hand
up so you don't collide
with other snorkellers.
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D. Snorkel and mask clearing

1. Snorkel

Depending on the type of snorkel you have, there are three ways
to clear it when you are swrfacing.

a. Blast method

If youhawe a classic snorkel, duck your head urder the water until
the snorkel fills.  Mow mize your head umtil your ears are level
with the swrface, move your tongue to the mof of your mouth to
act as asplash guard and blast clear the snorkel.

Remember you need to keep a litlle reserve air in your lungs at
the end of a dive to do this.

b. Purge valve

If youhawe a sermi dry or dry snorkel, youcan use the purge valve.
Thiz 15 located ina space belowr the mouthpiece whete excess water
collects and opens when you fomefully exhale to clear the tube.

With a light exhale, there iz enough fome for the water 1o just
drain dowrn through the valve (instead of hawving to bloar it back
up through the tube with a huge gust of air).

Youean do this with a nornmal exhale, frorm the position you'te i,
without having to blast the water out.

c. Displacement method

Thiz wras the classic way of clearing a snorkel as showm in Figure
172, Az youcome back up to the swrface, look straight to the sk
and reach one of your hands straight up to the swrface.

Cnee your hand touches the swrface, puff a small amount of ar
out of the tube. Ensure the end of the snorkel i5 lower than your
mouthpiece - lookang up as you swrface accomplishes this. The
air you blow out of the tube will displace the water and cause it
to exit the tube. Onee you make it to the swface, look dowm, 5o
your storkel is pointing upwand.

2. Clearing your mask
There are two ways.

a. Without a purge vaive

Presz the top ridge of your mask firmly to your forehead while
slowly opening the bottom seal and blowang air through your noze
as showm inFigue 173

Tiltyourhead backslightly, lockdng upwhileexhaling through your
nose and the air you blowr out w41l push the water out of the mask
b. With a purge vaive

Tilt your head =0 the purge is at the mask’s lowest point, exhale

through your noze, and the water all drains out of the puree valve
as showm in Figure 17 4.

3. Stopping your mask fogging up

a. Spit

Dhank the mask briefty in fresh water and then tip the water o
drainout Mowr spitin the riddle of the mask and rub your saliva
over the glass with your fmeer and then riree out. Theidea iz o
leave a thin filmof saliva on the inside of the mask. Altermatively
a few dmops of watered dowm baby sharmnpoo ribbed info the mask
and then nnsed out just before snorkelling will again put a thin
film on the mask.

b. Commercial defogging agents (Artifog)

These products are designed to coat the lens and many people
find these better than spit.
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E. Ditching a weight belt

If you put a weight belt on you must knoer howr to take it off quicldy. Here iz one suggestion:

+ Slap your hands against your hips, then slide them up to the belt and foream until they reach the buckle. This ensures yow’ll
fmd the buckle even if it has shafted away from cenfre.

+ MNowr simply releaze it.

+ Onece you've wleazed the belt, pull it completely away from your body, and let it go.

F. Safety signals
The safety sighals showm belowr are essential in emergencies and you should practice these before you go open water snorkelling,

On the suiface Help at a distance In the water

& G
= Down
| need a Danger in that direction _’_

pick up ;

-

Ok at a distance I am k. %

something iswrong

| need help

Bob Mol - W b harks o WAL

Figure 181  Snokelling signalz

. Rescue methods

REescue slalls and physical fitness go hand in hand, so practice in a pool before you go into open water. Part H describes the
basic skalls that are important to snorkel safely in open water. If you are doing a cowrse at school, o probably wnll be asked to
cormnplete these in a pool.

Bushing

]
]
Pheobs Bob Moiall - dh hanks b MTAG ALET10 sokel ooz

Figure 15.2 Snokelling rescue technigues
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AcCTIVITY. SNORKELLING CERTIFICATE DESIGN

Design a snorkelling competency certificate with the aim of recording your personal physical fitness skills so you have the stamina
to swim out and back to a snorkelling site, duck dive and have fun for about 30 minutes as well as demonstrating the stamina to
rescue your buddy and keep afloat for 10 minutes until help arrives. Here are some suggestions:

Part A: Physical fitness [ 1 Tread water 10 minutes
Checklist [ 1 Underwater swim one breath, no push off or dive
[ 1 Distanceswim 200m non-stop any strokeno time limit [ | Underwater swim using three breaths during swim

Part B: Snorkelling skills

[ 1 Stepoutfrom a pool edge asif it were entering from

Checklist a rocky or reef edge.
[ 1 Selectand fit a mask. [ 1 Push off from a pool edge as if you were entering
[ ] Select and position a snorkel correctly. from the beach or from a dive platform or ladder.
[ 1 Defogand clear a mask in and out of the water. [ 1 Duckdive, equalise ears, swim along the pool floor
[ 1 Fitasetof closed or open healed fins so they are and surface.
snug and tight. [ 1 Clear asnorkel
[ 1 Select and fit a rashie/stinger suit or wet suit to [ ] Demonstrate signals for:
correct size and thickness appropriate to the area 1 need help, I need a pickup, OK at surface and
to be snorkelled. underwater, danger - in that divection, somerhing
is wrong.

WORKSHEET 2: SKILLS KNOWLEDGE

.1  Why do you need to demonstrate the physical skills listed in Part A above? (See top of this page)

Q2.  What’s the difference between the safety step out (giant stride) and push off water entries from the pool and boat? (Page 14)

Q3. On what side of your head do you fit your snorkel and why? (Page 14)

4. How do you know if your fins are fitted correctly? (Page 14)

5. What is the best technique to use with your fins? (Page 15)

6.  What should you avoid while finning and why? (Page 15)

Q7. Why is floating while locking down a good idea while snorkelling? (Page 15)
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Q8. Draw adive flag and colour it in. Why is it necessary to take while snorkelling? (Page 15)

Q9. a. What is the one up / one down rule? b. Why is it compulsory for a buddy to obey? (Page 15)

Q10. How do you equalise your ears? (Page 16)

Q11. How do you duck dive? (Page 16)

Q12. What are three ways to clear a snorkel? (Page 17)

Q13. What are two ways to clear a mask? (Page 17)

Q14. Name two ways you can stop your mask from fogging up (Page 17)

Q15. Describe how to ditch a weight belt (Page 18)

Q16. Name three rescue methods (Page 18)

Q17. Identify the signals in the illustrations below: (Page 18)

On the surface In the water

anks to HATT
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SEcTION 5: EMERGENCY PLANNING

Objecti ves
A, Bwduate snorkd trip planning by
1. Determining a group's ability to u=e
equipment.
2. Inspecting proposed site entrnplexit hazards.
3. Establishing emergency communication site
locations.
4. Determining group member underhying
medical conditions.

c. Bites fmom fish

filel)
2. Distinguish betvean the

tropical stings.

treatment of tropical and non-

2. When to stop CPR.

d. Bleeding fom the ear amd 3. Use of personal defibrillators.

4. Howto control shock.

0. Dermonstrate:
1. CFPR tothe recognised standard
2. Therecoverny position.

C. Describe emergency procedures

E. Search zpplicable gowvem ment web sitesfor

5. Interpreting! wea.ﬂ'uer maps and tide charts I:DIUDdé;iBED s ay guidelines for example:
& ?r:a:I:?iT:t:rui:tt.rﬁéntry A a. Danger 1. Mational guidelines: www. australianaas ong au
’ : h. Response 2. WA Education: www.education.waedu.au
E. Snorkdling first aid c. Send forfeln mow 2. MSW Education: hitps:app education nsw.govau

1. Describe how to stop and treat bleading, d. Airway 4 Queensland works afe: www wotkisafe.qld govao
including: e. Beathing
2. Comal outs ¥, Coff Oie SEioT
A, Body lacerations o Dedibrillation §f availahle)

A: Evaluate snorkel trip planning

It is not the intention of this workbook to address any cornmercial
regulations as outlined in the wferences detailed in Figure 21 .1, mather

sugeest a snorkelling plan for a farmly group with children aged 10 -
18, whoee adult leader has:

+ Extensive snorkelling experierce.

+ Been on a supervized cormmermially nin tour to learn about the
snorkelling site and noted the safety briefing and procedures from
Figure 21.1, and

+ Held discuesions with adive shop operatorlocal marine rescue of
safe snorkelling conditions, tide times and erereency pmocedures.

Example trip plan

Hawving ewvaluated the commercial operators mgulations, the leader
would then meet probably devize a following six part farmly snorkelling
plan, starting with the reasons for each part.

1. Detenmine ability 1o use eguipment

Reason: 'Th avoid having to spend time in the water adjusting masks,
defogeing masks or dealing with sunburm after the snorkel, for example:

+ Check sunscieen, mask, snorkel, wetsiit, sandshoes, closed healed
fins, rashies, srorkelling gloves and wenetian blind cord to secure
shoes around waist,

+ Checkessential snorkelling skillz, forexample ina seirmming pool

2. Evaluate the proposed site for hazards

Reason: 'Tb predict how the site is affected by weather and tides,
the ahility of the group and the natwe of the entry exit swrfaces, for
example:

* Check snorkelling site beforehand with a local tour operator to
farnilianse with all possible hazards.

+ Determine entrylexit points and snorkel mute for a variety of
snorkelling locations.

3. Evaluate emergency communication sites

Reason: Tocheck for mobile phone coverage and if unawailable checle
for alternate emergency corrmurications and frst aid stations.

Forexample, confirm with the local dive shop or marine rescue of what
backap errereency procedures would be available and/or read awailable
signage at srorkelling site as showm in Figure 212
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Figure 21.1 Make sure you knowemergency points.

E ih e encyyi niorm ationzicn

Figure 21.2 Ewvaluate emergency comm unications
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4. Evaluate groups medical conditions
Reason: 'Tb avoid unexpected errergencies, or personal health
issues after the snorkel, for example:

+ Check on the current health of the group - asthima, colds,
sniffis, nervousness.

+ Check the finess of the weakest member and hrief the group
the snorkel may need to be modified if need be, according
to this capacity.

Forexample: If one rember was not a strong swirmmer, the
group would need to stay close to the wef crest.

A veryuseful suggestion would be to download and followr the

governtment form used by comrnercial operators as a guide.

See inside back cover for a web page reference .

5. Evaluate weather and tides for
safety
Reason: To check tides, wind speed and direction for the day

to determire the best srorkelling conditions and toidentify any
hazardz, for example:

+ Check weather map to confrm offshore conditions, no
waves, visibility > 3m, no min in recent days.

+ Check tides to deternmine safe enfry and exit points and
change if necessary.

6. Plan what to say in a safety brief
Maore: THig is an ekample: Your sqfery plar may be diferens.
Reason: To check everyone knowrs what 1 going to happen
and where o exit in case of an emergency by drawing a mud
map in the sand as showm in Figure 22 2. Your brie fig might
20 sormething like this:

“Here (s a mud map of where we are going ...

* When we take off our recf walkers [HERE arrow out). tie
them around vour waist, put vour fins onand takea big jump
ot (a0 the water or tie vour regf walkers around vowr waist,
theow vour fins into the water to me, _.I:W in and Pl help
vou it therm on. :

* Wz are all then going to swim out for about 5 metres and
Joat down along the dots with the current on the inside of
the bommic staving close to the reef edge (HERE) and the
Ro go rone s (HERE - _rnarke.-:.! with the crosses).

+  We will be in the water for about a hows, but if vou get cold
or a cramyr. let me know and we will find a place for us to
get out of the water (HERE where the stick is).

Hthis exit (s too dangerous, we will all have to swim down
to the exit point [HERE arrow in).

s M someone wants to dive down, the rule i one buddy wp
while the other (s down.

+ When we get to the exit point, get close o the regf crest,
crawl out as bert vou can or askfor help. Then take vour
Jnr off and put vour reef walkers back on.

+ So who is vour buddy? What's the one up one down rule
mean? What is the safety sigrnal for:

- need help?
- OFF

Youalso may need to evaluate the comprehensionof the group
and if necessary ask them to mepeat it

FPage 22

Conditions
Tide - flooding

Wind - offshore #

Water temp - 23°C

Current - towards exit 1

E doe oficrest

Figure 223 Make zure everyone knows what to do.
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B: Stop the bleed

On average we have about 5 litres of blood and severe bleeding
resulting friom bites from laree predatars orlacerations candeplete
thiz reserve quickly.

If too much blood is lost from the body, the supply of oxyeen to
cells iz reduced resulting in shock and fmally death.  If this looks
the case, quick actionand calling for emergency help is required,
g0 don’t hesitate to eall 000,

Severe bleeding

The best way 1o stop bleeding is:

+ Th apply immediate pressure - use a towel, towrmiquet or
anything to stop bleeding (zee Figure 231

+ FElewvate the bleeding area.

+ Eestthe patient - treat for shock if necessary,

+ (Clear the area of slan around the laceration and apply a
dreszing, checlk tetanus injection weeoms .

1. Coral cuts

These reed special cleaning to remove all grit and washing with
antiseptic, then application of an antibiotic cream to prevent
further bacterial growrh as showm in Figure 232 The use of
betadine should be as a last resort as it slows the growth of newr
glan.

[t may be worhehile confacting your doctor beforea tripto geta
tube of antibiotic cream before departure, forexample mugirocin
15 an antibacterial ereamndointment which iz used to treat small
areas of slan infecion.

2. Lacerations

Lacermtions can occur from severe coral cuts, knife woundk | coral
or rock cuts, glass or boat propellers.

Action

+ Contol the bleeding by presswre, elevating the lacerated limhb
and rest

+ (Clear the area of skin around the laceration, apply a non-stick
sterile dressing, then bandage to stop the bleed.

+ Superficial foreign matter should be remowed, but anything
deep should be left 10 a doctor az stitches may be required.
If you have broken skan check your tetanus injection records.

3. Bleeding from the ear and nose

Ear

Thiz may irdicate a skull frachue or damage o the ear dnam.
Action

Pozition the patient on the side with the affected ear down and
geelk urgent medical advice.

Nose

If agserious mjury is suspected, medical advice should be sought
irmmediately:

Action

ou have to zit, lean slightly foremams and pinch the nostrils for
20 rmimites while breathing through the mouth. Try not to smiff
or blowr the nose and place a cold pack at the back of your neck

4. Bieeding from big fish bites
Action

Towrniquets, Figure 231, should only be used when bleeding
cannot be stopped by the use of direct pressure alone, orif direct
presswre cannot be effectively applied for any reason.
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1. Apply pressure with hands

Cooecire

hlipzMussudre goutskop hebleed

Figure 231  Hints on howto stop bleeding (atter Stop The Bled).

Coral cuts need gaecial
aitention becanse they are
most kel to become nfected,
Tharonghly clean the wolnd
25 5000 85 possibee after the
I uny.

Sorub foreion matedal sich as
sahd ont and appls antiseptic
ton orlocal antizeptic
powde r

Coral | MWrater

harine
* bacteria

Figure 23.2 Treatment of coral cuts

Figure 233 Coral cut

Heawy and uneontrolled bleeding can cause death within
minutes, so it’s necessary to act quickly when dealing with a
travrratic wound. They can only be used on limbs and seek
urgent redical adwvice if you are the frst responder on when
to release it.
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SECTION 6: SNORKELLING SCIENCE

Dhjceh s C. Buoyancy and snorkeling E. Effectsof pressure
AL Vision underwater 1. Explainwby we float 1. Define pressure,
1. Complete a diagram to illustrate how the human eye 2. Discuss the difference between 2. Discuss the effect
functions. positive, newtral and negative prezsure has on aur
2. Bxplainwhy marine life appears bigger undenwater bruanyanicy. bodies wuhen we dive
when using a8 mask. D. Archimedes Principle undermater.
3. Describe h-.:-l.n.lthe penetration of light frequencies 1. Recall &rchimedes Principle and state F. Boye's Law
changes with depth. the formula for calculating density. 1. Define Boyle's law.
4. Compare h-:-l.n.lama.sk fc-cusn.ﬁ an image on the retina 2. Explain how youwould predictif a 2. Describe an experiment
ofthe human eye with and without 3 mask. object would float or sink. uzed to prove i,
E. Respirastion and SWE 3. Caloulate the mass of water displaced 3. Discuss the relationship
1. Define zhallow v ater bladiout. by asnomceller and the mass of a between pressure and
2. Explain SWE given graphs comparing oxygen and weight bett uzing a formula for dersity. wolume when we dive
zarbon dioxide levelks of dives with normal breathing 4. Estimate the apparent masz of an undenauater.

and hyperventilation.

object wwhen placed inwater.

A. Vision underwater

1. How the eye functions

Light enters the eye through the comea, lens and eye fhuds
and then bends towrards the eiina (see Figures 24 1 and 24 23

+ The eye focus light onto the retina by means of a lens that
can be contracted or relaxed by a set of the ciliary muscles.

The sclera helps maintain the eye’s shape and is the outside

" =
covering of the eye, sometimes called the white part of the g
EVE. 2
+ The slight hulge inthe scler is called the cormeaand the clear E
metmnbrane that covers this is called the conjunetiva. 2
ko ; . Figure 241 Model ofthe eve
+ The ciliary muscles focus a lens onto the retina which has a
setoflight ser.]smve cells processing millions of dots of light Blind spot
that fall anto it, axpdlient ® -+

The retira then sends information to the brain thiough the

optic nerve.

- Mote that the eve has a blind spot which is located where
the optic nerve leaves the retina.

- Ty the experiment described opposite to see how the eye
spot can be proven.

Hawing two eyes allows us to see depth, so vy closing ore

eye and atternpting to put one index finger exactly on top of

the other.

At first, the brain cannot interpret depth so you miss, and

has to readjust for locking through one eye.

To draw the blind spot tester on a piece of paper, make a
small dot on the left side separated by about 15 - 20 cm
from a small + on the right side

Close your right eye. Hold the image about 60 cm away.

With your left eye, look at the +.

- Slowly bring the image (or move your head) closer while
looking at the +,

- At a certain distance, the dot will disappear from sight.
This is when the dot falls on the blind spot of your retina

Reverse the process. Close your left eyve and look at the

dot with your right eye. Move the image slowly closer to

you and the + should disappear.

Muscle Retina

attachmant

Iris

Cornaa

Lens

Conjunctiva

Sclera

Choraid

Sclera

Optic nerve

ottt

Figure 242 Features ofthe eve affecting wision
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Inwater, this depth perception is affected by bending of
light as it passes from water 1o the glass of the face mask
and then info the eye.

Ev wearing a face mask we see mome cleardy undersrater
as it provides an air space so that the rays of light can
focus on the retina.

Thiz iz showm in Figure 25.1.

2. Light and size

Light behawes differently in water than it does in air,
because as it mowves through a different medium, ithends.

S0, when a ray of light passes from water (a more denze
mediver) toair (alessdense redivm) it bends away from
the surface of the face mask

In water, rmys of light are not hent as far, and images
focus behind the retina.

This 15 why fishappear bhured when seen without a mask,
showm againin Figure 25.1.

3. Apparent images

When a mask iz used, the rays of light enter the eye
normally and the image 15 clear. Howewver, the mask has
a magnifying effect and objects appear closer and ore
thirmd bigger.

When there iz alayer of air betwreen our eves and water,
objects appear to be one third larger and closer than they
actually are, as showm by the apparent image in Figure
252,

4. Colour and depth
Az depthinereaszes, the range of wisibility and the intensity
of colour, especially at the red end of the spectnum,

decreases due to the diffusion and absorption of light,
hence brightly coloured rrarine life appears gree - blus.

Also with depth, rays of light become more diffused
ispread out) and more of the light is absarbed.
Different colowrs can also penetrate different depths

as showm in Figure 253 whereby upon decent, ®dis
absorbed frrst, and blue is absorbed last.

implications for research
Look againat Figure 253,

What colour will a red fish appearto be at adepth of £
metres? Could this diffusion of light affect the colour
types of algae found in the sea?

When conducting underarater obzervations andrecording
data, you need to be aware that size and colour appear
different undersrater.

For example, coral trout appear red- broem at depth but
bright red on the swface. Also, their apparent size is
different from their actual size when wiewed thmough a
mask. Youcould devize a rethod to account for this by
talang some type of measuring device or colour chart
underaater.

Many researchers alzo use underarater fiash photography
or a tomch to capture the true colmus of their subjects.

Research

Search forcolourandsize varations of marine lifeat depth.
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Without a mask
ohjects are blurred

Wigter

Amazk refocuses :
refracted rays onto
the retina ’r?

o Mol

Figure 251 Amask helps us focus objeds inthe water
Aoparent objed Refradion actoss water!
Real object glaszinterface

’
@,

i,
White light is Prism e 3 Sun
made u?. of the - T

cotours of the

o

penetrate the
waler to different
5.

14 kken Trenl Mol

Figure 253 Different colour frequencies pendgrate dfierent depths.
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B. Respiration and SWB

The hmgs and respiratory systern allowr oxygen in
the air to be taken into the body, while alzo exhaling
carbon dioxide.

1. Oxygen
Every few seconds, with each inhalation, air fills a

laree portion of millions of small sacs in the lungs
called alvenli - Figire 26.1.

In a process called diffusion, oxygen mowves from
these alweoli into the blood through the capillaries
itiny blood wessels) lining the alveolar walls. A
protein, called haemoglobin in the red blood cells,
then carries oxyegen first to the heart, then the brain
and then around the mst of your bodsy,

Shallow water blackowt

shallowr water blackout, SWE, 1z an undersmater
faint’ due to a lack of oxyeen to the brain and can
be understood if we compare the teno graphs showm
to the right.

2. Nommal dive

Ina normal dive, Figire 26 2, the snorkeller takes a
norral breath and dives underarater.

Tte level of carbondioxide incieases fora titre, then
retirns to norrnal after a breath is taken.

Put another way, during the dive the level of
catbon dioxide in the snorkeller’s lungs increases
approaching the oxygen blackout zone, causing the
brain to tell the snorleller to swface forair

Upon swrfacing, the snorkeller tales fresh breath of
air and avoids the blackout zone.

3. Dive with hyperventilation

InFigure 263, the snorkeller tales a series of quick
breaths before the dive called hyperventilating the
lungs.

Az aresult, the carbon dioxide leve] falls rapidly and
the oxyeen blackout zone moves to the left in the
graph or begins just before the dive.

Mowr diring the dive, the trigger to breathe does not
lack in as the carbon dioxide levels are still lowr

Az a result, oxyegen levels continue to fall to a
point where the brain is starved of oxygen and the
gnorleller then blacks out.

Inzome divers the urge to breathe then kicks in, the
unconscious snorkeller takes a breath of seawater,
the lungs fill, no more oxyeen can get to the bodsy,
orgars shut doem and the snorkeller droems. Others
sitnply suffocate ordie of other causes brought an by
the breath-holding.

Shallosr water blaclout this thought to be the number
one cause of drowming atrong cormnpetent snorkellers
and free divers.

Bronchiole —
r v
/ \s:.“q J
R . “dﬁ‘
vessal \P A &
0
/ o 55°
- | FPumonaryy g uﬁ‘ﬂ
Red blood | { ;ran.: ) s :
cells - 3 A
— “eaﬂ
W
L)
Bronchiole —

Capillary

Pulmonary )
v /

| 02 absorbed into vein,

passed to heart and then
to brain and rest of body.

Alveoli

Figure 26 .1 Effects of normal breathing on carbon dioxide levels

NORMAL DIVE
Naormal Breathing

DIVE MNaormal Bvegthing

— I:I2 learel

Diver experiences
F — |:|:l2 lewel

an urgent need to

bresthe

02 bla choout zone

Figure 26 .2 Effects of normal breathing on carbon dioxide levels

HY PERWENTILATIOH

Senes of quick
breaths before dive

DIVE

— 02 learel

—
IZIII2 lewel

THigger not reached,
blackout occurs

Urgent needto
breathe never
reached

02 bl ackout zone

Figure 26.3 E fiects of hypervertilation on cathon dioxide levels

ape Yo ope dowh rke is s mpodant

Sugoestions frarm a dizer's biogg who had to deal wih g buddy who had 2 SIAE.

Bigcking ont Is yony body's way of relaxing muscle s arodnd volr neck so you cah Bregthe. IF your Bddy biacks oot Wnderwater, bBlock their
hosze and modth before they surface ahd that way they wil swallbw Jesswater and hopefilly have a belter chance of siwial. This Is why the
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WorksHEET 13: SHALLOW WATER BLACKOUT

Q1. Fill in the missing words from the ones in the box to the right. —
ord lis
Every few seconds, with each , air fills a large portion of the millions )
heart brain
of small sacs in the called In a process called , OXY gen moves . :
inhalation oxygen

from these alveoli to the blood through the . body diffision

(tiny blood vessels), lining the alveolar walls. A protein, called in lungs capillaries

the red blood cells, then carries alveoli haemoglobin

first to the , then the and then around the rest of your

Q2. Define SWB.
(3. Complete the missing words in the graph to the NORMAL DIVE

rlg];tan;l.um?;ollourslto indicate the oxygen and Notinal DIVE Normal

carboll ¢loxide levels. breathing breathing
Q4.  Compare the levels of carbon dioxide in the two |

figures before and during a dive relating this to - |

the oxygen blackout zone.

- el e\ = e r—————————————
= e e e S LRV ey o
: =
g

Q5. Complete the missing words in the graph from Page 60 and use colours to indicate the oxy gen and carbon dioxide levels.
Q6. Compare the levels of carbon dioxide in the two figures before and during a dive. Relate this to the oxygen blackout zone

and describe how the snorkeller drowns. (Page 60)

DIVE WITH HYPERVENTILATION

Hyperventilation

DIVE

- - -

- - -

-

et Paper
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