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Western Australia syllabus match

Senior Science marine studies thematic approach

Year 11 Year 12

Outcome 11.1: Demonstrate an understanding of relevant concefditcome 12.1: Demonstrate an understanding of relevant concepts,
laws, procedures and conventions in biological science, physic&Ws, procedures and conventions within real life and/or work place
science, environmental/earth sciences. context, in biological science, physical science, environmerntal/earth

. . . L science.
Biological science - Ch 3 Dangerous creatures, Ch 5 Living in the sea,

Ch 20 Coastlines and marine life, Ch 21 Estuaries and marine life,Biological science - Ch 2 First aid, Ch 8 Snorkelling, Ch 13 Crayfish,
Ch 25 Small sea creatures, Ch 26 Animals without backbones, ~ Ch 15 Food from the sea.

Ch 27 Marine vertebrates. Physical science - Ch 4 Maintaining equipment, Ch 7 Boating, Ch 11
Physical science - Ch 1 Water safety , Ch 6 Sea water, Ch 18 Weatifiuariums, Ch 22 Coastal engineering, Ch 10 Making a surfboard,
Ch 19 Oceans, Ch 23 Waves. Ch 32 Shipwrecks.

Environmental and Earth science - Ch 24 Tides and currents, Ch Bgvironmental and Earth science - Ch 9 Fishing, Ch 12 Underwater
Trashing the sea, Ch 29 Sea water quality, Ch 30 Saving the sea, farming, Ch 14 Aquaculture farm design, Ch 16 Marine industries,

Ch 31 Antarctica. Ch 17 Marine employment.
Outcomes Chapters most suited for
activities

Outcome 11.2: Plan and carry out simple controlled experiments. Ch 6 Sea water, Ch 11 Aquariums, Ch 18 Weather, Ch 23
Outcome 12.2: Plan and carry out short term and extended Waves, Ch 24 Tides and currents.
investigations independently or within a group.

Outcome 11.3: Present data in tables, appropriate graphs or Ch 3 Dangerous creatures, Ch 4 Maintaining equipment,
diagrams. Ch 5 Living in the sea, Ch 6 Sea water, Ch 18 Weather,

Outcome 12.3: Present data in a variety of forms (including oral,| Ch 23 Waves, Ch 24 Tides and currents, Ch 28 Trashing the sea,
graphical tabular, diagrammatic and written forms) as appropriate Ch 29 Sea water quality.
to the task.

Outcome 11.4: Describe patterns and trends in a range of data get§&h 5 Living in the sea, Ch 20 Coastlines and marine life,

Outcome 12.4: Describe patterns and trends in data observation| arfef! 21 Estuaries and marine life, Ch 23 Waves,
make valid inferences. Ch 24 Tides and currents.

Outcome 11.5: Use appropriate sensorimotor skills and equipmgntCh 4 Maintaining equipment, Ch 8 Snorkelling, Ch 9 Fishing,
to carry out scientific procedures, make accurate observations ahdCh 11 Aquariums, Ch 12 Underwater farming ,
measurements. Ch 13 Crayfish, Ch 19 Oceans,

Outcome 12.5: Use appropriate sensorimotor skills and equipmentCh 14 Aquaculture farm design, Ch 15 Food from the sea,
to carry out scientific procedures, make accurate observations andCh 18 Weather.

measurements.

Outcome 11.6: Communicate effectively using appropriate Ch 1 Water safety , Ch 2 First aid, Ch 16 Marine industries,
scientific terminology. Ch 17 Marine employment,

Outcome 12.6: Communicate effectively using scientific Ch 30 Saving the sea.

terminology as appropriate to the audience.

Outcome 11.7: Perform simple calculations using mathematical | Ch 10 Making a surfboard, Ch 9 Fishing, Ch 11 Aquariums,
ideas and techniques and appropriate scientific units. Ch 22 Coastal engineering, Ch 23 Waves, Ch 24 Tides and
Outcome 12.7: Perform a range of appropriate calculations using currents, Ch 29 Sea water quality.

mathematical ideas, techniques and scientific units with reasonable

accuracy.
Outcome 11.8: Demonstrate safe procedures in investigating Ch 1 Water safety , Ch 2 First aid, Ch 4 Maintaining equipment,
scientific issues. Ch 11 Aquariums, Ch 12 Underwater farming , Ch 13 Crayfish,

Outcome 12.8: Demonstrate and apply safe procedures and a Higeh 14 Aquaculture farm design, Ch 16 Marine industries.
level of responsibility in investigating scientific issues.

Outcome 11.9: Discuss how science has had an impact on the | Ch 14 Aquaculture farm design, Ch 16 Marine industries,
environment and our society. Ch 17 Marine employment, Ch 28 Trashing the sea,
Outcome 12.9: lllustrate, with examples, how science has had apn Ch 29 Sea water quality, Ch 30 Saving the sea.

impact on the environment and our society.
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Planning a unit of work - assignment co

In his 1983 bookFrames of Mind, Howard Gardner introduces us to the concept of multiple intelligences.

To help all our students to learn, the teacher can plan lessons to reach as many of these intelligences as possible. The
table below is an adaptation of one given by Ralph Pirozzo. It combines Blooms taxonomy with the concepts of seven
different ways learners think.

To plan a unit, you could set a learning contract which can have a number of different options.

* Option A— Choose a minimum of 2 activities from each column —> 14 activities
* Option B— Choose a minimum of 2 activities from each row —> 12 activities
e Option C — Complete all activities that have been shaded (see examples) —> 15 minimum activities

ASSESSMENT OPTIONS
Select 12 or more tasks from Columns 1, 2, 3 etc, then assign points and set criteria (Knowledge and understanding) etc.

Set a number of points to finish with and shade core activities eg, you must finish with 40 points, 21 have been shaded
as compulsory.

Example: Chapters 26 and 27

Gardner's
intelligences

Seven ways to complete

this unit

Knowing

Describe, find, list, locatg,Convert, draw, describe,

name. relate, state, tell,
write

Understanding

distinguish, express,
interpret, match, outline,
restate, translate, apply

Applying
Calculate, classify,
construct, complete,
examine, illustrate,
record, report, show,
solve, use

Analysing
Analyse, arrange,
categorise, compare,
contrast, distinguish,

examine, explain, identify,

investigate, separate,

Creating
Compose, research,
create, design, devise,
estimate, formulate,
imagine, improve, inven
plan, predict, propose,

Evaluating
Argue, assess, choose,
debate, decide, determing,
evaluate, discuss, judge,
justify, prioritise, rate,
recommend, verify

Sz GG
1. Verba|/|inguistic Locate the animal | Draw your selected | From the animals in | Write 6 similarities | Write a poem/ Write 4 of the
you want to study in |animal and describe | the hat provided by | and 6 differences brief skit to animals adaptations

(I enjoy reading, writing an

speaking)

Chapter 26 or 27 andlits external

state why you have
chosen it.

appearance.

your teacher, draw
one and classify it to!
species level.

between two animal
in the same phylum
in one A4 page.

s describe how this
animal feeds or
reproduces.

and rate it's chances
of survival from
pollution.

2. Maths/logical

(I enjoy working with
numbers and science)

Count the number of
external features on
the animal.

showing the trophic
relationships of the
animal and possible
predator-prey
relationships.

Construct a food wel

Explain in clear
logical steps how the
animal moves .

Decide if the animal
is radially or
bilaterally
symmetrical or
another form.

Design another way
the animal could
defend itself from
predators using
chemicals. Explain
how they may work.

Decide if the animal
lives in a population
and determine the
habitat size.

3. Visual/spatial

(I enjoy painting drawing

and visualising)

Paint a colour
illustration of the
animal showing
clearly its external
features.

Use a map of
hypothetical bay to
show where the
animal would live.
Explain your
reasoning.

Prepare a map of
Australia to show the
distribution of the
animal.

Compare the externalMake a model of the

features of the anim
with one from a
different phylum.

alanimal and paint it
explaining your
choices.

Prepare a map of the
continental shelf and
decide and label the
distribution of the
animal.

4. Body/kinaesthetic

(I enjoy doing hands on

activities)

Mime the
movements of how
the animal could
defend itself from a
possible predator.

Describe what could
be in an invertebrate
board game.

Prepare a museum
mount of the animal
(microscopic,
embedded or
preserved).

Analyse the pleopod

of a mantis shrimp
and work out how it
can move at the
speed of a .22 calib
bullet.

Make a diorama of
the animals habitat tf
show parts of the
food chain.

e

b performance of a

Evaluate the

group members
poem/rhyme/song/
rap.

5. Music/rhythmic

(I enjoy making and
listening to music)

Recall a song about
marine animal,
record it and play it
in class.

EMake a chant using
invertebrates with the
same name eg 1,2,3
we love the sea, sea
star, sea urchin, sea
cucumber.

Convert the words
from a song into a
story board
interpreting the
lyrics.

Select some music
for a play on the
octopuses garden.

Write a song/rap to
describe how an
invertebrate moves
or reproduces.

Review the music of
any students work
prior to presentation
and make a written
report.

6. Interpersonal

(I enjoy working with others)

In a pair, present a
power point or story
board/flip card
presentation on the
life history of a
marine invertebrate.

As a group, select
any marine
invertebrate
discussed and make
summary chart.

As a group, select
any marine
invertebrate
adiscussed and
explain using visuals|
its role in its habitat.

Make a summary
chart comparing an
arthropod and a
mollusc.

Make a set of back
labels for a Who am
| game

In a pair evaluate the
author’s
interpretation of any
marine animal from
Chapters 26 and 27.

7. Intrapersonal

(I enjoy working by myself)

Copy and colour in
the tree of marine lif
in Chapter 26.

Make a drawing of a
prawn labelling all
parts.

Examine any of the
case studies and
report on their
intended purpose.

Analyse all of the
appendages of a crg
and explain their
functions.

Create a model of al
bechinoderms tubed
foot so you can sho
how the animal uses
it.

Find a brochure,
museum model or
aquarium display an
evaluate how the
information has been
communicated.
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Sample workprogram and activity ideas S bt
'MARINE -

A
The workprogram below is a guide only for teachers attempting -STU

design a course in the middle school for 3 years. The book is suitable
in senior courses for students who are not bound for university.

There are many ideas and activities from old Wet Paper books on
our web site

www.wetpaper.com.au/teacher

Year 1 Activity ideas

Introduction Decorate the room with marine related gear from table on page 5

Ch1 Water safety Bronze star, pool safety, excursion to life saving club, voluntary marine rescue
Ch2 Firstaid First aid certificate, ambulance visit to school, dangerous creature wall chart

Ch 23 Waves Wave tank experiments, surfing culture project, beach erosion project

Ch 24 Tides and currents Reading a tide book, graphing tides, current meter design and experiments

Ch 19 Oceans Make simple oceanographic equipment and test it in local creek or waterway
Ch 32 Shipwrecks Internet research, make a model ship, immigration, marine museum visit

Ch 3 Dangerous creatures Design a dangerous creature, wall chart, power point presentation

Ch 31 Antarctica Assignment, internet research, ABC videos, humpback whale project

Ch 18 Weather Visit to weather station, emergency plan for severe storms and coastal bushfires
Ch 7 Boating Canoeing certificate, trip on a boat, navigation assignment, windsurfing, sailing
Ch6 Sea water Classroom experiments salinity, temperature, pressure, Cartesian diver

Year 2 Activity ideas

Introduction Decorate the room with marine related gear from chapters to be studied thjs year
Ch 8 Snorkelling Snorkelling certificate, pool skills, rescue, underwater hockey games

Ch 4 Maintaining equipment Repairs to surfboards, fishing rods, snorkelling gear

Ch 10 Making a surfboard Visit to a surf shop., industrial arts department, make a model surfboard

Ch 11 Aquariums Making and stocking an aquarium, class visit from aquarium shop, glass qutting
Ch 12 Underwater farming Visit to aquaculture farm, rich task on export of aquaculture products

Ch 13 Crayfish Aquarium breeding, grow out pond construction, crayfish colour wall chart

Ch 25 Small sea creatures Plankton collection and net making, digital microscope collection

Ch 28 Trashing the sea Pollution experiments, community surveys, plastic bag studies, media stlidy
Ch 29 Sea water quality Laboratory experiments, waterwatch involvement, action based research

Ch 30 Saving the sea Reef guardians, drain spraying, media project, seaweek display, worm farms
Year 3 Activity ideas

Introduction Decorate the room with marine related gear from chapters to be studied thjs year
Ch5 Living in the sea Marine ecology excursion report, deep sea animal project, ecosystem wall mural
Ch 26 Animals without backbones Make a marine invertebrate, digital photograph collection

Ch 27 Marine vertebrates Excursion to sea world, underwater world, marine aquarium

Ch 14 Aquaculture farm designsConvert the school oval into a aquaculture farm project

Ch 16 Marine industries Visit to a marine industry, port, marina, boat building factory

Ch 17 Marine employment Work experience for one week in a local marine industry

Ch 9 Fishing Build a fishing rod, bait bag, lobster pot, catching fish, make a tackle book

Ch 15 Food from the sea Seafood cooking, visit to a fish marketing board

Ch 22 Coastal engineering Excursion to marina, port, groyne, canal estate, model making/ research|project
Ch 20 Coastlines and marine lifeRocky shore excursion, digital photograph collection, wall mural of zonation

Ch 21 Estuaries and marine life Mangroves or seagrass excursion, digital photograph collection, mangrove mud
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Topics and pages

A
Abalone 117, 301
abiotic

definition 74

Aboriginal and Torres Strait
Islander nets 113
Aboriginal people
initiation ceremony 318
abyss 60, 71, 72
abyssal 220
accidents.Seefirst aid
with marine organisms 40
adaptation 61
to desiccation 61
viscosity 63
adaptations
behavioural 63
camouflage 63
functional 63
structural 62
to life on a rocky shore 229
use of spines 62
Adélie penguins 356
aft 90
ahead 90
Albatross 312
Algae 65
algal bloom 284
alternation of generations 229
aluminium boats
maintenance 55
Amoeba 292
Amphineura 302
Amphipods 242
anchor 92
Anemone 70
anglers 108
angling 110
Annelida 297
Antarctic convergence 353
Antarctica 353
benthos 358
crabeater seal 357
ice fields 353
pack ice 353
phytoplankton 354
reducing waste 359
significance 358
anti-fouling 50, 57
anti-fouling chemicals 95
apprentices 203
aquaculture 117, 156, 187
algae as stockfood 166
asian systems 144
barramundi 166
broodstock 166
definition 142
disease and introduced species
154
disease management protocols
174
diseases 173
economics
fixed and variable costs
170
gross and net income 171
profit levels 172
extensive system 143
fish fry 143
fish pens 141
foods 167
grow out examples
redclaw 169
harvesting 169

hatcheries 166
history 142
holding pens 149
intensive systems 144
invertebrate farms
clam farms 153
crabs 152
crayfish 152
mussels 153
pearls 153
prawns 153
scallops 152

marketing and distribution 170
ocean rearing techniques 168

oyster
biology 146

disease and environmental

hazards 147
farming 147
processing and marketing
147
polyculture methods 151
pond design and construction
168
problems in underwater
farming 154
projects 156
salmon

brackish and marine stage

149
freshwater stage 148
harvesting 150
life cycle 148
sales and marketing 150
stockfeed 149

seaweed farms 151

silver perch 167

site selection 165

aquarium 128, 139

additional equipment
air supply 136
Ights, heater and or cooler
136
aerobic bacteria 129
air supply 136
angelfish 139
base size 132
bioballs 135
cobbler fish 139
construction steps 132
design 130
eelgrass use of 138
Elodea 137
filtration 134
under-gravel 134
gobies fish 139
leather-jackets 139
looking after your aquarium
139
making one 132
making your own 132
marine animals to add 138
marine plants to add 138
purchasing 139
salt-water 129
shop purchase kit 131
shops 131
stocking
animals and plants 137
freshwater 137
marine 137
systems
under-gravel filtration 134
trickle filter 135
types 129
large 135

uplift tube 134, 140
water conditioning 130
aquariums
freshwater 129, 137
armour 62
Arrow worm 287
Arthropoda 297
artificial reefs
hard 249
soft 250
Ascidiacea 304
asian cooking 177
astern 90
atmosphere 218
atolls 232
Auk
type of bird 313
Australian Customs Service 309
Australian fur seal 314
Australian Maritime College 19
Australian shipwreck discoveries
364
Australian Student Traineeship
Foundation 197
Aves 310
AYF TL1 scheme 88

B
Bacteria 242
bag limit 117, 119
bailer
used in boating 92
baking fish 182
ballast water 330
Banded coral sea-snake 48
Barnacle 45, 61, 282, 298
ovary 282
penis 282
sypris larva 282
Barramundi 166, 168, 177
Bass Strait oil 188
bathysphere 368
bays 217
beach
erosion 249
stormwater drain 251
beach breaks 256
beam 90
beam reach 88
benthic carnivores 242
bilaterally symmetrical
definition 297
biodiversity 339
mangrove ecosystem 67
biological oceanography 217
bioluminescence 285
bioregions of Australia 83
biotic
definition 74
biotic environment 59
bird
groups 312
migration 312
observation 310
bivalves 301
Blenny 139
Blue claw 157
Blue ringed octopus 35
Blue-green algae 284
Blue-ringed octopus 48
blue-ringed octopuses 63
Bluebottle 37, 48, 295
boat building 96
design 96
employment opportunities 97
parts of a hull 96, 97

boat hull test tank 96

boat school project 97

boating. See also power boating
employment opportunities 97
sailboarding termsSee Sailing
skills

getting in and out 92
starting the motor 94

types 86
types of 86

boating repairs 55

boating safety 17

boatsafe 95

body boards 56

boom 87

boulder wall 247

bow 90

Box jellyfish 37, 47, 63

brackish water 75

breaking strain 109

breakwater 248

Brine shrimp 138, 166

Bristle worm 39, 297
spines 21

Brittle star 138, 299

Bronze star qualification 15

Brown algae 230

bulk carriers 190

Bull kelp 230, 235

buoyancy 74, 77

business plan 165

By-the-wind-sailor 286

C
calimari 177
canal 250
canoeing 86, 89
carboys 166
cardiopulmonary resuscitation
13, 26
Carnivora 314
carnivore 65
Carolus Linnaeus 293
Carp 145
cartilage 304
catamarans 192
catchment 325
cell
animal
difference between plants
292
cellulose and plant 292
centreboard 87
centripetal force 264, 265, 277
Cephalopoda 302
certificate level courses 200
Cetacea 316
charter boats 193
chemical oceanography 217
chemoreceptors
in fish 308
chitin 297
Chiton 60, 302
chloroplasts 292
Chordata 304
Christmas tree worm 297
cilia 294
Clam 69
clam farms 153
Classification
genera how used 292
phyla use of 292
classification
families how used 292
classifying living things 292
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Cleaner wrasse 69
cleats 87
Clownfish 70
Cnidaria 295
coastal currents 273
coastal engineering 247, 252
artificial off-shore reefs 249
boulder walls 247
Breakwaters 248
canals 250
groynes 248
hard reefs 249
lighthouses 251
oil rigs 251
ports, harbours and marinas
250
sand bypassing systems 249
stormwater drains 251
tourist pontoons 251
training walls 248
wind farms 251
coastal features 235
dune plants 226
forces that shape them 226
fringing reefs 233
limestone 225
oceanic reefs 232
offshore islands and reefs 232
patch reefs 233
plant succession 227
ribbon reefs 233
sand dunes 226
seamounts 232
wave-cut platform 228
zonation 228
coastline
importance 225
Cockle 180, 301
Cod 65, 69
cod end - of fishing net 115
coelenteron 295
collectively bargain 199
Comb jelly 296
commensalism 70
commercial fisheries 114
commercial fishing 187
commercial fishing industry 203
commercial fishing techniques
beach seines 115
crab dillies and snares 116
longlines 116
purse seines 115
scallop dredges 116, 119
traps 116
trawl nets 115
Commercial use of the sea 19
Community
mudflat 71
rock pool 71
sand dune 71
seagrass 71
temperate kelp forest 71
community
coral reef 71
estuary 71
the abyss 71
competition 70
Cone shell 35, 46, 63, 300
conservation
bin ya butts 340
campaig 344
campaign
cigarettes 341
education programs 342
marine education pebbles 341
methods
pooper scooper 341
multi-use zones 350
riparian zone 348

Page 6

thinking globally 340
consumer 64
first order 65
consumers
second order 65
container ships 190
continental shelf zone 60
cooking. See also seafood
Copepod 65, 286
Coral
branching 295
plate 295
solitary 295
coral 295
feeding 296
zooxanthellae 296
coral bleeching 285
Cormorant 310, 313
corrosion 51
coxswain 199
CPR 22, 26, 27
Crab 46, 152, 180
zoe
laval stage 281
crab 297, 298
Crayfish 180
biology 157.Seealso
aquaculture
circulatory system 160
digestive system 159
excretory system 161
gastric mill 159
moulting and growth 162
movement 159
nerve cord 161
nervous system 161
projects 163
reproductive system 162
sexing 162
skeletal and muscular systems
158
Crested tern 310
Crocodile 43, 49, 309
Crown of thorns starfish 293, 330
Crustacea 298, 299
cultured pearls 153
Cunjevoi 304
current
and herring 274
and wind patterns 269
buoys 269
coastal 273
East Australian current 273
El Nifio 271
estuaries 276
Leeuwin 274
longshore 275
major world currents 270
ocean currents 269
rips 275
how to get out of 276
river 276
Southern Oscillation Index 270
thermoclines 272
upwelling 270
currents
why fish need them 274
cutlets 179
Cuttlefish 180, 302

D

Damselfish 64

dangerous sea creatures 11
dangerous situations 13

DDT 337

deaths due to drowning in 1995 11
deck 89

decomposer organism 66, 73
detritus 66

Diatom 65, 286

ooze 294
dinghies 86
Dinoflagellate 284, 285
diseases

in aquaculture 173
dissolved oxygen 338
diving 100
Dolphin 316

anatomy 316

entanglement 314
DRABC 33
DRABC action plan 21, 23
dredges 116
Drowning

alveoli effects 33
drownings 10
Drupella 329
dry docks 189
Dugong 243, 315
Dune systems

acidic and alkaline soils 227

E
E. coli 341
EAR 24

East Australian current 273
ECC 25

Echinoderms 299
Ecological sustainability 350

energy pyramid 67
engineering.See also coastal
engineering
Envenomation 34
equipment maintenance 52
aluminium boats 55
fishing gear 54
outboard motors 56
personal gear 52
snorkelling gear 53
stainless steel 55
surfboards and body boards 56
estuaries 284
estuarine currents 276
estuary 71, 236Seealso
mangrove
food chains 244
gross pollution trap 245
mangroves
237, 238, 239, 240, 241
problems facing them 245
seagrasses 242
types 236
Exclusive Ecconomic Zone 6, 216,
351
exoskeleton 158

Fairy penguin 310
fetch 254

ecological sustainable development Fiddler crab 69

definition 5
ecoports 351
ecosystem.See also community
mangrove 68
open sea 67
rocky shore 59
sandy beach 67
seagrass bed 243
sheltered coastline 66
ecosytem
sandy beach 67
eddies 273
El Nifio 269, 271
bushfires 272
cyclones 272
fishing 272
elders 318
elective course elements 200
Elephant seals 357
Emergency position indicating
radio beacon
EPIRB 17
emerging marine industries 191
Emperor penguins 356
employment
aquaculture 155
armed services 202
boat and shipbuilding 204
catering 202
commercial fishing 114
curator 201
education 206
engineer 200
front desk operations 202
harbours and port authorities
207
local government 206
manufacturing 203
marine industries 185
marine retailing 203
marine tourist centres 201
science 205
sea time 200
structured work placements
198
surfing 126
teaching 206
traineeships 199
work experience 196

filleting fish 180
fingerlings
in aquaculture 166
fire extinguisher 17
firstaid 21
bites
treatment of 34
blue ringed octopus 35
bluebottle 37
box jellyfish 37
Bristle worms 39
burns 29
cardiopulmonary resuscitation
26
cone shells 35
controlling of bleeding 30
coral cuts 31
cuts 30, 31
DRABC action plan 21
drowning 33
envenomations 34
expired air resuscitation 24
external cardiac compression
25
fish poisoning 39
fractures 33
hypothermia 32
Irukandji 37
Portuguese Man o'War 37
recovery position 28
scalds 29
scorpion fish 34
sea urchins 38
seasickness 33
shock 32
starfish 39
stingrays 38
stonefish 34
sunburn 29
treatment of stings 36
Fish
Clownfish 70
lantern 60
leather jacket 243
Loosejaw 72
viper 72



fish
circulation 307
feeding and nutrition 306
fertilization and development
308
fry 308
reproduction 308
smell and taste 308
swim bladder 318
vision, hearing and balance
308
fisheries
habitat areas 118
management 113
fishery 186
Aborginal 58
fishing 18
aboriginal and Torres Strait
Islander 112
amateur 108
bag limits 117
closed seasons 118
commercial 114, 186
abalone 117
beach seines 115
gill netting 114
hook and line 116
hookah 117
longlines 116
prawn trawling 115
purse seines 115
scallop dredges 116
traps 116
conservation 117
dynamite 108
employment 114
gender restrictions 118
licencing 118
pumping yabbies 111
recreational 108 -111
regulations 117
spearfishing 111
tackle book 109
Torres Strait Islander 113
Traditional methods 112
fishing industry 202
flare demonstration 16
Flathead 243
flotation devices 14
floating platforms 192
food chain 65, 73
food pyramid 67
food web 66
Fringing reefs 233
fronts 211
frying fish 182
Fungi 241
fungi
effect on equipment 52

G

gametophyte generation 229
Gastropoda 300
general water skills 14
Geological feature

hot spots 232, 235
geological oceanography 217
gill nets 114
Gondwanaland 353
green gland

of crayfish 161
greenhouse effect 219
Greenpeace 345
gross pollution trap 245
grow out farms

in aquaculture 169
groyne 248
gulfs 217
Gull 313

gunwale 90, 92
gyres 270

H
habitat 59, 60
Halimeda 234
halyards 87
handlines 110
harbours 250
helmet diver 100
herbivore 65
hermaphrodite
definition 282
hermaphrodites 146
Herring 67, 274
holdfast 229, 259
hookah 117
hull 90, 91, 96
hydrological cycle 218
hydrometer 77
hydrostatic pressure 79
hydrothermal vents 72
hypothermia 32, 104

|
iceberg 80
icebergs 354
industry

and conservation 347
industry partnerships 197
International law of the sea 10
intertidal zone 60
Irukandji 37
isohaline 76

J
Jellyfish

47, 62, 231, 234, 295, 296

jib 87
Jibing 88
juvenile 281

K

kayaking 89

keel 89, 90

kelp 259

kelp forest
temperate 71

Krill 354

L

larval stage 282
laval fish
in aquaculture 166
leg ropes 260
licence 86
Lichen 241
life jacket 12, 14
life raft 16
lighthouses 251
Limpet 300
littoral zone
of rocky shore 228
Lobster 46, 180, 280, 298ee
also Crayfish
deep sea lobster 72
phyllosoma 280
puerulus 280
western rock 186
logbook 198
AYF TL1 logbook 16
longshore current 275
loosejaw 72
lures 109, 110
lycra shirts 18

M

magnetometers 369
main sheet 87

mainsail 87
Mammalia 314
managing the sea 349
Mangrove. See also ecosystem
adaptations 238
and lichen 241
animals and plants 241
as shelter 241
food chains 241
forests 241
landward zone 240
lenticels 238
loss of habitat 245
middle zone 240
outer zone 240
pioneer species 239
pneumatophores 238
problem of seed dispersal/
establishment 239
reproduction 239
root systems 238
salt glands 238
salt regulation 238
seeds 239, 246
water exclusion 238
zonation 240
mangrove
definition 237
ecosystem 67
food webs 66
prop root 61
Mangrove root systems 238
Mangroves
definition 237
distribution 237
whiting 237
Manta ray 304
mantis shrimp 242
manufacturer 185
marinas 250
Marine Biologist 242
marine environment
economic importance 6
human impacts 7
problems 7
marine industry
air, road and rail services 191
aquaculture 187
commercial fishing 186
flow on effect 191, 194
offshore oil and gas 188
ship building 189
shipping 190
wholesale products 185, 195
marine pest 154
Crown of thorns starfish 330
Drupella 329
Japanese sea star 329
Marine protected areas
MPA's
Definition 344
Marine reserves 350
marine reserves 344
marine studies
definition 4
why study it? 9
marine threat.See also Pollution
ballast water 330

MARPOL 351
Marron 157, 177
mast 87
Mediterranean 177
megalopus 281
metamorphosis 281
meteorologists 213
microridge 258
microscope 278
Milkfish 145
Minamata disease 325
mining ocean resources 221
Mollusca 300, 302
Moray eel 34, 306
moulting 162

Mud crab 61, 152
mudflat 71
Mudskipper 241
Mudwelk 241, 300
multi-use zoning 350
multiculturalism 184
multiskilled 196
Mussel 153, 180
mutualism 69

mysis 279

N

nauplius 279, 282

Nautilus 302

neap tide 265

nematocyst 47

Noddy tern 310

North West Shelf oil and gas 188
notochord 304

nuclear testing in the Pacific Ocean

345
Nudibranch 301

(0]
oar 90
ocean
depth 218
facts 216
gold 223
submerged canyon 84
ocean bird 312
ocean currents 76, 269
Oceanic reefs 232
oceanography 217
oceans
and salinity 220
energy from the sea 222
greenhouse effect 219
mining 221
satellites monitoring 223, 224
shape 220
trace elements 222
Octopus 180, 302, 303
Offshore islands 232
offshore oil and gas 188
offshore tourist pontoons 251
oil 323
oil rigs 251
oil spills 347
omnivore
definition and example 292
operculum 304, 306
orbit fields 254

increased waste production 320 0rganophosphates 328

oil 323

people’s attitudes 322

Pesticides 328

pollution from agriculture 327

radioactive wastes 321

sewage 323

toxic compounds 324
marine tourist centres 201
marine traineeships 199
maritime archaeology 366, 367

outboard motor 91
oxidation

effects on equipment 51
Oyster 45, 177, 180, 301

farms 147

life cycle 146

racks 141

veliger larva 146
Oyster farming 187
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P
paddles 89
Pandanus 230
parasite 69
parasitism 69
Parrot fish 64, 308
Patch reefs 233
pearl farms 153
Pectoral fins
definition 306
peeling seafood 180
pelagic zone 60
Pelecypoda 301
Pelican 241, 310
Penguin 70, 356
rookery 356
Penguins 310
perigee 268
Periwinkle 59, 292, 300
pesticide 328
pesticides and wildlife 342
Petrel storm
White-bellied 313
PFD 12, 14
phosphate levels 338
photic zone 77, 85, 290
photosynthesis 64, 81
physical oceanography 217
phytoplankton 6, 64, 284
Pied stilt 241
Pippi 301
plankton 278, 284
adaptation 287
adaptations 286
and the food chain 290
and the photic zone 290
and upwellings 290
definition 278
identification 288
net 278, 284
night study 278
permanent 284
study with lens 284
temporary 278
vertical migration 287
Plants
coastal
pandanus 230
reef
halimeda 234
rocky shore
brown algae 230
green algae 229
neptune’s necklace 230
sargassum 230
sea lettuce - ulva 229
rocky shore plants
adaptations 228
sand dune
banksia 227
casuarina 227
coastal heath 227
pigface 227
spinifex 226
plimsoll line 75, 85
pneumatophore 238
pollution 332, 340.Seealso
marine threat
ballast water 330
catchment 325
control
booms 348
definition 319
fertilisers 328
fishing lines 321
non-biodegradable waste 324
non-point source 325, 331
oil 323
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pesticides 328
plastic bags 321
radioactive waste 321
sediment 327
sewage 326
stormwater 325, 326
technology 320
thermal 324
pollution index 338
polyculture 151
Porifera 294
port 90
ports 190, 250
power boating 86 -90
power from the sea 222
Prawn 243, 298
eggs 279
larvae 279
zoea stage 279
Prawns 186
prawns 178, 180
predator 65, 68
preen 311
pressure 268
pressure air cells 269
prey 68
primer bulb 94
private provider 95
producer 290
producers 64
propeller 91
Protozoa 294
Protozoan 243
Puffer fish 306
pump out facilities 95

Q

Quandamooka people 112

R
radially symmetrical 303
radiation 322
radula 300
raft building 19
rainforest timbers 345
Ramsar

seabird convention 312
reaching 88
recovery position 28
recreation 10
recycling 343
Red bass 39
Red claw 157
red tide 284, 285
Redclaw 169
reducing 343
registration 95
regulator 100
Remora 70
repairing the seaSee also

Conservation

reproduction in plants 242
Reptilia 309
rescue skills 15
restoration 193
resuscitation 12See also first aid
reusing 343
rhizomes 242, 243
ribbon reef 233
ribs 90
rip 269, 275
riparian vegetationSee also 3
robots

undersea use in shipwrecks

368

Rock cod 63
rock pool 71
rock revetment 247
Rocky shore

animals 231
plants 228
roll on roll off 190
Rotifers 166

rowing 92
rowlock 90
rudder 87

S

sacrificial anode 82
safety equipment 91
sailboarding 86

sailing 88
sailing school 86
salinity
and estuaries 236
definition 75
Salmon
life cycle 149
smolt 148

salt and corrosion 51
salt-water wedge 75
sand bypassing systems 249
sand dune 71
sand dunes 226
sandmining and seabed mining
348
Sargasso Sea 230
satellites 223
scaling fish 179
Scallop 301
Scallops 152
scavenger 69
schooling behaviour in fish 63
Scorpion fish 34
Sea anemone 63, 296
Sea anemones 231
Sea cows 315
Sea cucumber 300
Sea cucumbers 138
Sea dragon 306
sea eggs 38
Sea jelly 286
Sea lettuce 138
sea lice 298
Sealions 314
searights 351
Sea star 299
sea time 200
Sea urchin 38, 62, 138, 299
Sea-snake 48, 63
Sea-snakes 309
seabird
buoyancy adaptation 311
migration patterns 312
significance 313
types 312
uric acid secretiion 311
seafood
cooking 178
cultural differences 176
Seagrass 71
seagrass beds 243
Seagrasses 242
beds 242
definition 242
ecosystem illustration 243
food chains 244
protection
loss of habitat 245
stormwater management
systems 245
reproduction 242
significance 242
Seagull
behaviours 311
Seahorse 139
Seal 314, 356
Seamounts 232, 235

seamounts 6
sea water 220
colour 78.Seealso oceans
corrosion 82
composition of 74
corrosion effects 82
dissolved gases 81
elements 74
freezing point 80
Metals in 82
preventing corrosion 82
properties of 74
relative density 79
solutions 74
temperatures 75, 83
upthrust 77
sea water quality 332, 338
tests 333
seaweed 228
seaweed farms 151
secchi disc 78
sediment 327
seismic sea waves 257
sessile 298
sewage 323
sewage outfalls 344
sewerage 336
sewerage systems 326
Shark 42, 65, 304
attack
what to do 44
drum lines 305
great white 42
in aggressive mood 35
lateral line 306
meshing 305
tiger 42
sheets 87
ship building 189
ship designers 96
shipmaster 197
shipping transport services 190
shipwreck 361
shipwrecks 361 - 372
shipwrights 204
Shrimp 63, 138
Silver perch 167, 307
Sirenia 315
skipper 197
Snails
veliger laval stage 283
snorkel 99, 101
snorkelling 99
additional equipment 105
caring for your equipment 105
effects of pressure 101
entering the water 101
fins 103, 107
gloves 105
masks and fitting 102
mouthpiece 103
neutral buoyancy 105
open-heel fins 103
safety 106
snorkel types 103
spriggots 103
wetsuits 104
what you will learn snorkelling
101
Snorkelling gear 53
snorkelling skills 101
snorkels
selecting the correct size 103
Southern Oscillation Index
270, 277
Southern surveyor 6
Spanner crab 46
spark plugs 56



species

definition 292
spicules 294
spilling waves 255
Sponge 294
Sponges 138
spring tides 265, 277
Squid 180, 302
starboard 90
Starfish 39

crown of thorns 293
starter cord 94
State of the marine environment

report 6
stevedoring 207
Stinging hydroid 37
Stingray 45
Stingrays 38
stockfood

in aquaculture 166
Stonefish 34, 35, 47, 63
storm surges 266
storm water 326
storm water drains 251
straits 216
structural characteristics 292
sub-littoral 228

submarine canyons 6

submergence 232
supra-littoral zone

of rocky shore 228
surf industry - employment 126
surfrip 11
surface area 82
surfboard 122
surfboards 260
surfing 16, 18
surfing gear

lycra 52, 53
surfing safety

arm leashes 18
Surfrider Foundation 344
swells 254
swim bladder 62, 80
symbiosis 69
symmetry 294

T
tacking 88
tackle 109
tankers 190
Tapeweed 138
temperate waters
definition 84
temperature 333, 338
terns 313
territory 64
thermocline 76
thermoclines 272
threats. See Marine threats
throttle 94
thwarts 89
tidal range 267, 277
tidal zone 237, 282
tide
height and tidal range 266
tide height
predictions 268
tides 264
and
centripetal force 265
overflow currents 267
river currents 266
the shape of the coastline
266
apogee and perigee 268
causes 264
predicting tide heights 268
spring and neap tides 265

storm surges 266
wind over tide 267
Tilapia 145
Torres Strait 177
Torres Strait Islander fisheries 113
totem 318
tourism 192, 201
importance 193
requirements 192
resorts 193
taxes 194
tourist activities 192
tourist venues 193
toxic compound 324
trace elements 222, 223
trade winds 269
traditional fishing methods 112
training walls 248
transom 90, 91
trapping fish 111
trash in the sea 319
Trepang 177, 182
Trichodesmium 285
trochophore lavae 283
tropical waters
definition 83
Trumpeter 139
tsunamis 257
Tube worm 297
tubed feet 299
Tuna 65, 165
turbidity 333, 334
Turtle 309

U

Ulva 229
upwelling 141
upwellings 270

\%
Value adding

salmon smoking 150
veliger lavae 283
venom 63

of cone shell 35
vocational education 197

voluntary employer agreement 199

w
Walker circulation 270
Walrus 314
Wandering albatross 312
warm or cold fronts 211
wastes from cities and towns 328
wastewater treatment plant
323, 331
water pressure
in sea water 79
water quality
bacteria and viruses esting for
335
bacterial levels 339
catchment issues 332
catchment management 332
dissolved oxygen test 335
infiltration effects 333
Macroinvertebrate ensitivity
tests 337
measuring pH 335
nitrate level 338
nutrients effect 336
parameters 333
phosphates and nitrates 336
riparian zone effects 332
stream quality rating 338
testing for bacteria 336
turbidity 338
water quality index 337
water safety 10See also Boating

safety
alcohol 12
beach rips 11
boating and sailing 16
canoeing 18
dangerous situations 13
faulty equipment 12
fishing 18
general water skills 14
how to get out of arip 276
ignoring warning signs 11
issues 13
Lack of skills 12
poor supervision 11
practices 13
snorkelling 17
surfing 18
warning signs 11
water and weather conditions
20
water vapour 218
wave
characteristics 253
formation 254
shape 253
wave piercers 189
wavelength 253
waves 254
and erosion 258
beach breaks 256
effect on marine life 258
effects on beaches 258
formation
fetch zone 254
swells 254
parts of a surfing wave 255
point breaks 256
reef breaks 256
tsunamis 257
types
plunging 255
spilling 255
surging 255
waves and beaches 258
waves and marine life 258
weather
air pressure 210
radar 214
temperature 213
winds 212
balloons 214
forecasting 213
forecasting technology 214
fronts 211
reports 214
satellites 214
why study it 209
Weddell seal 356
weight belts 105, 107
Western Australian current 274
Wet and dry suits 33
wetsuit 104
Whale
baleen 64, 317
blue 317
breaching 317
humpback 317
right 317
tail slapping 317
toothed 316
Whale shark 305
whitewater 255
Whiting 237
fry 282

wind 212
effect on tides 267, 268
wind farms 251
wind over tide 277
wind symbols 213
wipe out 260
Wireweed 138
work experience 196
workplace 197
workplace assessor 198
Worm 139
Worms
trochophore laval stage 283

Y

yabbie pump 111, 119

Yabbies. See also crayfish

yabbies 157
as a project 163

Yabby
circulatory system 160
digestive system 159
excretory system 161
moulting and growth 162
nervous system 161
reproductive 162
skeletal and muscular systems

158

z
zonation - in mangroves 240

zooplankton 286
zooxanthellae 69, 285
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