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There	was	only	
one	was		
university	in	Qld

Entry	was	by	an	
external	exam	
which	was	
abandoned	by	
the	government	
in	1970.

One	university



I	did	a	3	year	Zoology	
degree	with	the	aim	
of	sailing	the	world	
chasing	plankton.

14	of	us	
graduated

None	of	
us	got	a	
job.



So	I	went	teaching	to	Kingaroy	– then	Gladstone



Then	Benowa	State	High



Brisbane	South	and	Marine	Science	publications



Volunteering,	consulting,	publishing



Worked	with	QSA



Digital	publishing	…	then	retirement!!!



So	am	back	with	some	trial	materials	in	a	new	project



The	resources	cover	
the	syllabus	exactly



Based	on	the	syllabus	statement	



Designed	for	new	generation	phones



Navigation	by	a	table	of	contents	based	on	the	
syllabus	subject	matter	statements



The	pages	flip	as	they	are	read	on	a	phone.
Students	then	answer	questions	on	a	“second	device”		



The	teacher’s	resource	is	one	long	power	point	
supplied	in	its	original	format.		



Oceanography	
has	1028	slides	

and	
file	size	132mB.



Chapter	1	Oceanography
01	Bathymetric	features … … … …	 Page	8
02	Marine	geology	models	 … … … …	 Page	41
03	Biogeochemical	cycles … … … … Page	124

Chapter	2	Ocean	currents
04	Currents	and	driving	forces … … … Page	165
05	Ocean	water,	heat	and	nutrient	distribution … Page	200
06	Seawater	properties … … … …	 Page	220
07	Effects	of	temperature,	density	and	salinity …	 Page	275
08	Oxygen	minimum	zone … … … Page	292
09	Deep	ocean	circulation … … … Page	309

Chapter	3	Ocean	conservation
10	Oceans	need	further	investigation … …	 Page 333
11	Ocean	resources	and	economic	value … … Page	353

Chapter	4	Coastlines	
12	Shaping	coastlines … … …	 … Page		377
13	Tidal	movements … … … …	 Page		407
14	Sand	movement … … … …	 Page		427
15	Wave	definitions … … …	 …	 Page		452
16	Material	movements … … … …	 Page		472
16E	Sand	grain	experiment	 … … … Page		514
17	Coastal	erosion … … … … Page		533
18	Weather	patterns … … … …	 Page		553
19	Wave	formation … … … … Page		572
20	Wave	properties … … … … Page		598

Unit	1:		Oceanography

Chapter	5	Coastal	impacts	
21	Coastal	engineering … … … …	 Page		625
22	Longitudinal	studies … … … …	 Page		652
23	How	organisms	populate	areas … … … Page		677
24	Population	density	data … … … .. Page		704
25	Types	of	pollution … … … …	 .. Page		740

Chapter	6	Coastal	conservation	and	impacts	
26	Sustainable	management … … … …	 Page	775
27	Stakeholder	education … … … … Page	798
28	Pollution	source	comparisons … … … Page	855
29	Monitoring	water	pollution … … … … Page	886
30	Biochemical	oxygen	demand … … … … Page	899
31	BOD	use	in	pollution … … … …	 Page	913
32	Eutrophication … … … … … Page	927
33	Pollution	practices … … … …	 … Page	938
34	Measuring	indirect	pollution	levels … … … Page	962
35	Bio-indicator	examples … … … … Page	980
36	Water	quality	testing … … … …	 Page	997

Subject	matter	statements	
have	been	numbered	

1	- 36



Marine	biology	
has	1036	slides	

and	
file	size	140	mB.



Chapter	7	Biodiversity
T37	Three	diversity	types … … … Page	8
T38	Biodiversity … … … …	 Page	27
T39	Ecosystem	varieties … … … Page	45
T40	Ecosystem	connectivity	implications … Page	73
T41	Diversity	loss	factors … … … Page	92
T42	Simpson’s	diversity	index … … Page	140
T43	Apply	biodiversity	indexes	… … …	 Page	155
T44	Important	ecosystem	definitions	… …	 Page	183

Chapter	8	Biotic	components	of	marine	
ecosystems
T45	Identify	biotic	components …	 … Page 199
T46	Categorise	biotic	interactions …	 … Page	235
T47	Classify	trophic	levels … …	 … Page	267
T48	Describe	matter	cycling … …	 … Page	294
T49	Recall	population	terms	 … …	 … Page	327
T50	Assess	population	data … …	 … Page	360

Chapter	9	Abiotic	components	of	marine	
ecosystems
T51	Abiotic	limiting	factors … … …	 Page		397
T52	Distinguish	abiotic	components … … Page		431
T53	Important	limiting	factors … … Page		530
T54	Assess	tolerance	limit	data … …	 Page		576
T55	Apply	zonation	concepts … … …	 Page		634
T56	Population	dynamic	investigation … Page		702

Chapter	10	Adaptations	and	classification
T57	Categorise	animal	groups …	 Page	726
T58	Classify	adaptations …	 … Page	734
T59	Describe	adaptions	role … …	 Page	803

Chapter	11	Marine	conservation
T60	Species	habitat	preservation …	 Page	812
T61	Marine	ecosystem	values …	 Page	840
T62	Stakeholder	role … …	 … Page	863
T63	Stakeholder	value	systems … Page	890
T64	Marine	ecosystem	issues… …	 Page	905
T65	Ecosystem	health	terms … …	 Page	931

Chapter	12	Resources	and	sustainable	use
T66	Precautionary	principles … …	 Page	956
T67	MPA	designs … …	 … Page	970
T68	MPA	planning … …	 … Page	985
T69	MPA	evaluation … …	 … Page	1021

Unit	2:	Marine	biology Subject	matter	statements	
have	been	numbered	

37	- 69



All	are	designed	so	the	original	

files	can	be	changed	so	you	can	

make	your	own set of	school	

notes.



Click	on	the	button	with	the	
little	square	box	at	the	the	
bottom	of	the	program



Unit	1	in	one	file
1032	pages	in	all.



So	here	is	the	original	power	point



And	here	is	the	teachers	modified	power	point



How	a	model	explains	a	volcano
Finished	slide



If	you	don’t	like	what	I’ve	written,	you	can	cut	it	out	OR	fix	up	my	
grammar.
Eg:		My	slant	on	history

The	original	zoning	plan	by	the		
Queensland	Government	of	the	day		
was	to	mine	the	reef	for	minerals	and		
drill	for	oil.

The	stakeholders	in	the	main	were		
senior	politicians,	mining	and	oil		
companies.

Zoning	plan	for	reef	1971		
Illustration	Bob	Moffatt



Again	a	group	of	activists	from	the	University	of	Queensland	formed	a	Save	the	Barrier	Reef		
Campaign	and	with	a	groundswell	of	support	for	the	reef,	lead	to	the	creation	of	the	Great	Barrier		
Reef	Marine	Park	Authority	- a	political	decision	made	by	the	Australian	Government.	In	the	main,		
the	activists	were	junior	members	of	organisations.

GBRMPA formation
Littoral	society	(now	www.marineconservation.org.au),	old	and	present	GBRMPA logos

Page 700 2018 TRIAL EDITION
Copyright Wet Paper Publications

If	you	don’t	like	what	I’ve	
written,	you	can	cut	it	out	OR	
fix	up	my	grammar.



Power	point	also	
has	a	search	
function





And	when	finished,	save	it	as	
a	pdf	and	put	it	on	the	school	
server



Also	cut	and	paste	from	pp	to	
word	– handy	for	exams



So	lets	have	a	look	at	6	verbs

1. Describe	(from	T16)	

2. Calculate	(from	T16	data	test)

3. Compare	(from	T28)

4. Apply	(from	T43)	

5. Evaluate	(from	T69)

6. Conduct	(from	T36	)



The	verbs	have	been	classified	into	three	stars



T016	Material	
movements



Syllabus	statement
At	the	end	of	this	topic	you	should	be	able	to	...	

Describe	

the	factors	of	wave	action,	wind	and	longshore	drift	

in	

the	management	of	the	movement	of	water,	nutrients,	sand,	sediment	
and	pollutants	(e.g.	oil	spills,	debris)



Describe

- give	an	account	(written or	spoken)	of	a	situation,	event,	pattern or	process,	
or	of	the	characteristics	or	features	of	something.



Question
Describe		the	factors	of	wave	action,	longshore	drift,	wind	and	tides		in	the	management	of	the	
movement	of	water,	nutrients,	sand,	sediment	and	pollutants	(e.g.	oil	spills,	debris)	in	a	summary	
table.





Waves	move	water	into	rock	pools





Phosphorus	and	sand	enters	a	beach	system
Illustration	Bob	Moffatt

Waves	move	nutrients	along	the	coastline



Photo	Bob	Moffatt

Waves	move	nutrients	onto	beaches



Waves	move	water	in	orbit	fields



The	orbit	field	pulls	the	sand	back



And	then	throws	it	towards	the	beach	in	calm	
weather.





Where	it	forms	a	microridge	and	then	wind	blows	
it	up	into	the	dunes.



Waves	can	also	move	pollution	onto	a	beach



Or	break	up	
ships	
causing	oil	
spills



Factor Management	of
water	movement

Management	of
nutrient	movement

Management	of
sand	movement

Management	of
sediment
movement

Management	of
pollution
movement

Wave	action Waves	can	move	
water	up	and	down	
the	beach	in	the	swash	
zone,	into	rock	pools,	
into	a	lagoon,	into	an	
estuary	or	along	the	
coastline	or	in	rip	
currents

Waves	break	over	rocks	
bringing	plankton	for	
filter	feeding	barnacles

Waves	move	sand	
onto	the	beach

Waves	move	sediment	
in	wave	bores	into	
microridges

Waves	break	up	
containers,	ships	
grounded

Longshore	drift Longshore	drift	moves	
water	along	the	
coastline

Longshore	drift	moves	
planktonic	larvae	from	
one	ecosystem	to	
another

Longshore	drift	moves	
sand	into	spits	and	
into	estuaries

Longshore	move	
sediment	along	the	
coastline

Longshore	drift	
moves	debris	along	
the	coast	and	into	
river	entrances

Wind Wind	over	tide	backs	
up	water,	creates	on	
and	offshore	surf.	

Wind	blows	plant	seeds	
from	place	to	place

Wind	blows	sand	into	
sand	dunes

Wind	dries	sand	on	
beach	in	microridges

Wind	blows	plastic	
bags	into	the	sea

Tides Move	water	in	and	out	
of	estuaries

Deposit	nutrients	at	
high	tide

Exposed	sand	from	
spring	tides	with	
strong	winds	creates	
dunes

High	tidal	range	causes	
greater	movement	

Tides	into	and	out	of	
a	river	can	slow	
pollution	dispersal

And	so	on	



So	students	save	the	table	as	a	study	
guide	for	their	end	of	year	exam.



Peer	reviewed	in	2018	and	
2019	and	upgraded	to	
incorporate	improvements.

Cleveland
Redlands	College



T016E	Sand	grain	experiment
With	data	test



T16E	Student	experiment	and	data	test
From	Marine	Science	for	Australian	students	
See	page	100	
Made	from	
Weathering	aprons	(Bunnings)	and	300	micron	mesh	(Swiss	screens)	



Study	site



Sample	sites

Bob	Moffatt



Sun	dried	samples	

Bob	Moffatt



With	statistics	added



Equipment	– home	made	slides	from	Danny	Stevens	
(PBC)	office	works	wedding	invitation	paper

Bob	Moffatt

Alternative	method





TopBottom

Count	the	numbers	of	sand	grains	in	the	squares	(if	a	sand	grain	was	partly	in	a	square	it	was	
counted).

Bob	Moffatt Bob	Moffatt

Use	your	mobile	phone	to	get	pics	and	count	on	the	
squares



To	be	peer	reviewed	end	of	the	year



And	so	on



T028	Pollution	source	
comparisons



Syllabus	statement
At	the	end	of	this	topic	you	should	be	able	to	...

Compare	the	terms	point	source	and	non-point	source	forms	of	pollution



Compare	

display	recognition	of	similarities	and	differences	

and	

recognise	the	significance	of	these	similarities	and	
differences.



Objective
Give	examples	to	show	similarities	and	differences	between	point	source	and	non-point	
source	forms	of	pollution	recognising	the	significance	of	the	differences.

Rubbish	comparisons	mangroves	supermarket	-
which	is	easier	to	control?
Photos	Dave	Claridge,	Bob	Moffatt



Question
Complete	the	table	.	(You	could	use	a	VEN	diagram)



Similarities	

Cleanup	expenses

Environmental	damage

Legislation



Clean	up	expenses

Seal	Penguin	and	oil	AMSA	Oil	pics

Both	involve	money	(Similarity).



Significance	– its	expensive	in	many	cases	



Environmental	destruction

Death	to	mangroves,	diseases	in	fish	(Similarity)



Significance	– the	damage	
is	huge	

Both	kill	marine	life

And	both decrease	
biodiversity.



You	can	legislate	
(Similarity	)

and	then	prosecute	
law	breakers	
(Significance)



Differences	between	point	and	non	point	
pollution

1.Definite	single	source vs	no	definite	single	source	

2.Local	vs	widely	diffused

3.Ease	of	preventing and	controlling	the	pollution

4.Levels	of	dilution

5.Scale of	measures	needed	to	address	the	pollution



But	some	are	more	easy	to	prosecute	that	others



Non	point	is	also	difficult	to	locate



Local	vs	widely	diffused
- Point	source	is	more	localised



And	so	on

Peer	reviewed	next	year



T043	Apply	biodiversity	
data



Syllabus	statement

At	the	end	of	this	topic	you	should	be	able	to	...	

Apply	data	to	determine	the	biodiversity	of	a	marine	ecosystem	
using	diversity	indices



Apply	

-use	knowledge	and	understanding	in	response	to	a	given	situation	or	circumstance;	
carry	out	or	use	a	procedure	in	a	given	or	particular	situation	

-[formula	will	be	given]	

-You	need	excel



Q1:	Using	data	and	Simpsons	index	below	to	determine	if	plants	from	one	sand	dune	area	
on	a	beach	are	more	diverse	than	another.

Q2.	Using	the	same	data	apply	Shannon	diversity	index	(H)	to	account	for	abundance	and	
evenness	to	see	if	this	index	put		a	different	interpretation	on	diversity.

Questions



Q1.	Comparison	of	two	beaches		











SDI	=	0.4	

SDI	=	0.7	

marine	reserve



Rezoning	application	marine	reserve	edge



H	 Shannon's	diversity	index
N	 total	number	of	species	in	the	community	(richness)
n/N proportion	of	N	made	up	of	the	number	of	n	species
ln	 is	the	natural	log	of	the	product	of	n/N



But	if	there	are	4		Goat’s	feet	and	6	
Spinifex	plants	per	10	square	metres,	the	
community	is	quite	even.

The	higher	the	number	the	higher	the	
evenness.

Species	evenness	refers	to	how	close	in	numbers	each	
species	in	an	environment	is.			

So	if	there	are	4	Goat’s	feet,	and	100	
Spinifex	plants	per	10	square	metres,	
the	community	is	not	very	even.	



This	index	provides	information	
about

Rarity and	commonness



Video

https://www.youtube.com/watch?v=0fsZr5U07aw







Step	1

N	=	15



Step	2	



Step	3	



Step	4	



Step	5	

Beach	B	calculations	Step	5



So	what	about	Beach	A



Interpretation

Beach	A	SDI	=	0.4	 Beach	B	SDI	=	0.7	



Recommendation	to	council
So	if	Shannon’s	index	is	a	measure	of	abundance	and	evenness	of	the	species	present,	we	can	
say	that	the	abundance and	evenness of	dune	plants	is	low	and	needs	to	be	PROTECTED.

Proposed	housing	
development	

SDI	=	0.4	

SDI	=	0.7	



Application	of	data



And	so	on



T069	MPA	evaluation



Syllabus	statement
At	the	end	of	this	topic	you	should	be	able	to	...	

Evaluate
the	marine	environmental	planning	and	management	process	using	primary	or	
secondary	data	of	a	specific	case	study	(this	may	be	linked	to	fieldwork).



Question

Using	data,	show	how	the	use	of	no	take	zones	
protect	coral	reefs	from	crown	of	thorns	
outbreaks.	

Data	from

https://www.aims.gov.au/docs/data/data.html

Research	paper	from
http://epubs.aims.gov.au/handle/11068/7783

Pdf	version	from
https://core.ac.uk/download/pdf/82736474.pdf

Acknowledgement	
Hugh	Sweatman
Australian	Institute	of	Marine	Science



https://core.ac.uk/download/pdf/82736474.pdf



Reference
https://en.wikipedia.org/wiki/Fisher%27s_exact_test



We	all	need	to	
learn	a	LOT	
MORE	help.

The	power	points	
will	be	reviewed	
in	2019.

WHEN	the	
syllabus	changes.



T036	Water	quality	
testing	experiments
Includes	student	
investigation



Syllabus	statement
At	the	end	of	this	topic	you	should	be	able	to	...	

Conduct	water	quality	tests	on	a	water	sample.



Oceanography	investigation	
– how	healthy	is	our	local	water	in	..	(estuary,	waterway,	reef,	mangroves,	river	etc)





From	

Chapter	13	Water	quality	– the	old	green	bible



A	parameter	is	taken	
Eg:	Dissolved	oxygen

Hatch	DO	kit	instructions
Credit	https://www.hach.com/dissolved-oxygen-test-kit-model-ox-2p/product?id=7640219538#



Data	collected	and	analysed



A	high	Q	value	
meant	the	water	is	
healthy.



Results	discussed



Research	claim,	other	data	and	research	
presented	etc	etc



Note:

This	has	passed	peer	review	in	QCAA	
Sunshine	Coast	panels	for	the	past	10	years	

and	is	a	historic	method	but	easy	to	
understand.

There	are	other	ways	to	interpret	the	data.



AVAILABILITY	and	cost



Price	details



$90	for	30	users



Option	A	

Study	guides	is	by	web	ordering





FOR	Oceanography	flipbook

- USE	CHROME

- Available	now	for	$3	for	30	users



Option	B
The	power	point	package



You	are	buying	a	licence	with	some	rights	reserved

By	[mapu]	- originally	posted	to	Flickr	as	Moreton	Island,	CC	BY	2.0,	
https://commons.wikimedia.org/w/index.php?curid=6283138



Copyright	of	the	commons	(BY)	(NC)	(SA)	(	R	)
Ref:	https://en.wikipedia.org/wiki/Creative_Commons

Attribution	(BY)	This	licence	lets	others	(YOU)		distribute,	remix,	tweak,	and	build	upon	this	work	as	long	as	they	credit	you	for	the	original	creation.	

Non-commercial	(NC)	Licensees	may	copy,	distribute	and	perform	the	work	and	make	derivative	works	on	it	for	non-commercial	purposes.

Share-alike	(SA)	Licensees	may	distribute	derivative	works	only	under	a	licence	identical	(	R	)	to	the	licence	that	governs	the	original	work.	

Licence	governing	this	work	(	R	)

The	licence	is	between	a	school	and	the	publisher	(T/A)	Wet	Paper,		32	Michel	Drive,	Currumbin	QLD	4224	continuously	from	1	January	2019.		
The	publisher	grants	to	the	school	a	revocable,	non-exclusive,	non-transferable	right	and	licence	to	modify	for	classroom	use	the	power	points	listed	at	
www.wetpaper.com.au	for	the	sole	purpose	of	creating	further	power	point	presentations,	exercises,	lab	and	field	work	lesson	notes.	The	title	to,	and	intellectual	
property	in	these	online	resources	rests	with	the	publisher's	author,	illustrators,	photographers	and	design	consultants	and	nothing	in	the	Agreement	should	be	
construed	as	transferring	those	rights	to	the	school.	
Payment	for	this	licence	shall	not	constitute	ownership.	This	agreement	is	conditional	on	the	school	purchasing	power	points	for use	exclusively	within	the	school	
community	based	on	the	initial	number	of	students	enroled	in	Marine	Science.	

The	publisher	reserves	the	right	contact	the	school	to	confirm	enrolment	numbers.	The	publisher	warrants	to	the	school	that	the	author	will	supply	all	the	files	

that	he	has	been	capable	of	producing	from	a	zip	file	on	a	nominated	server.	The	school	warrants	to	the	publisher	that	they	will	not	distribute,	provide	or	
on-sell	either	image	or	text	metadata	or	any	reproductions	of	the	author’s	resources	to	any	other	school	or	any	other	person	or	organisation	outside	the	
school	community.	

These	are
- Give	credit	to	the	creator
- Don’t	sell	it	to	others
- Don’t	give	it	to	other	schools



So	once	you	sign	I	give	you	a	link	to	download	the	
power	points.



Cost

It		will	cost	you	$60	x	your	estimated	2019	enrolment.
Example		Est.	enrolment	20	,	invoice	=	$1200		

If	you	like	the	year	11	power	points,	it	will	cost	you	another	$60	
x	the	number	who	come	back	and	do	year	12	in	2020.

If	you	want	the	power	points	now	– sign	up	and
I’ll	invoice	you	in	November	payable	February	14th 2019

(Min	12)



All	money	raised	goes	to	
employing	a	teacher	to	do	the	

year	12	power	points.



You	also	get	a	2019	workbook	time	calculator	and	
sample	workbook





And	other	stuff

Pdf	printable	
file

3	years	free	rent



1)3$&)$")3$0;$58"$,"&'$&$A$3&,$#0'2*809
_ -(%(5$(*$BV$
_ 9'";"'")+"$4(<")$50$9'&+5(+()4$5"&+8"'*



Estuary,	high	energy	coast,	fractured	ecosystem,	mangroves,	
environmental	stakeholders,	purpose	built	aquaculture	
room,	caravan	park	up	the	road.



A	chance	to	see	and	do	the	activities	from	the	power	points
• Set	up	Artemia for	a	two-day	hatching	experiment



• Building	a	wave	tank



• Make	a	simple	salinity	hydrometer,	secchi	disc	and	
water	collection	bottles

• Convection	current	apparatus	experiment
• Biscuit	and	syrup	plate	tectonics	experiment
• Sand	grain and	micro-plastics	analysis
• Sand	sieving	experiment
• Making	oceanographic models
• Using	excel	for	Students	t	test	data	and	Shannon's	

index
• Using	a	mobile	phone	for	microscope	photos
• Two	hour	field	trip	dynamic	shore
• Two	hour	field	trip	mangroves
• One	hour	water	testing
• Open	session	using	digital	techno	in	the	

classroom
• Visit	Geko	House	meet	Surfrider	foundation	

environmental	stakeholders
• View	2000	powerpoint	slides	
• Networking	BBQ



• Setting	up	for	
class	
experiments

• Building	
aquarium	
racks	for	
water	testing	
experiments



So	it’s	a	long	term	project	in	
partnership	with	schools	who	like	

teaching	from	power	points

AND	as	I	said

Funds	go	to	employing	someone	to	write	year	12	and	improve	the	
power	points	developed	this	year.



There	are	90	year	12	power	point	to	do



So	if	you	like	what	I’m	doing	
sign	up	– I	need the	money.

It’s	my	Wet	Paper	legacy	
project.




