


  



Some of the main points to keep in mind throughout the field studies are: 
- The world is a changing place- the continents move, the climate changes, the plants 

and animals respond to these changes continuously.  
- In Biology, we consider the ability of an animal to produce successful offspring as the 

ultimate achievement. This is known as fitness. 
- Evolution can take place slowly or quickly due to various selective pressures. 
- Human impact can, and is, affecting biodiversity.  

 

 
Module 3 & 4 Outcomes  
A student:  

- Develops and evaluates questions and hypotheses for scientific investigation 
BIO11/12-1  

- Designs and evaluates investigations in order to obtain primary and secondary 
data and information BIO11/12-1  

- Conducts investigations to collect valid and reliable primary and secondary 
data and information BIO11/12-3  

- Selects and processes appropriate qualitative and quantitative data and 
information using a range of appropriate media BIO11/12-4  

- Analyses and evaluates primary and secondary data and information 
BIO11/12-5  

- Analyses ecosystem dynamics and the interrelationships of organisms within 
the ecosystem BIO11-11  

 

 
Year 11 Working Scientifically Skills  
 

- BIO11/12-3 conducts investigations to collect valid and reliable primary and secondary 
data and information  

- BIO11/12-4 selects and processes appropriate qualitative and quantitative data and 
information using a range of appropriate media  

- BIO11/12-5 analyses and evaluates primary and secondary data and information  
- BIO11/12-1 develops and evaluates questions and hypotheses for scientific 

investigation  
- BIO11/12-6 solves scientific problems using primary and secondary data, critical 

thinking skills and scientific processes  
- BIO11/12-7 communicates scientific understanding using suitable language and 

terminology for a specific audience or purpose  
 

 
Module 3 Content 
 
Inquiry Question: How do environmental pressures promote a 
change in species diversity and abundance? 
Students: 

• Investigate changes in a population of organisms due to 
selection pressures over time for example: 

o Cane toads in Australia 
 
Inquiry Question: How do adaptations increase the organism’s 
ability to survive? 
Students: 

• Conduct practical investigations, individually or in teams, 
or use secondary sources to examine the adaptations of 
organisms that increase their ability to survive in their 
environment, including: 

o Structural adaptations 
o Physiological adaptations 
o Behavioural adaptations 

 
• Investigate, through secondary sources, the 

observations and collection of data that were obtained 
by Charles Darwin to support the Theory of Evolution by 
Natural Selection, for example: 

o finches of the Galapagos Islands 
o Australian flora and fauna 

 
Inquiry Question: What is the relationship between evolution and 
biodiversity? 
Students:  

• explain biological diversity in terms of the Theory of 
Evolution by Natural Selection by examining the 
changes in and diversification of life since it first 
appeared on the Earth (ACSBL088) 

• analyse how an accumulation of microevolutionary 
changes can drive evolutionary changes and speciation 
over time, for example: 

o evolution of a horse 
o evolution of the platypus 

• explain, using examples, how Darwin and Wallace’s 
Theory of Evolution by Natural Selection accounts for:  

o convergent evolution 
o divergent evolution 

 
Inquiry Question: What is the evidence that supports the Theory of 
Evolution by Natural Selection? 
Students: 

• explain modern day examples that demonstrate 
evolutionary change, for example: 

o the cane toad 
 

 
Module 4 Content 
 
Inquiry Question: What effect can one species have on the other 
species in a community? 
Students: 

• Investigate and determine relationships between biotic 
and abiotic factors in an ecosystem, including: 
(ACSBL019)  

o the impact of abiotic factors (ACSBL021, 
ACSBL022, ACSBL025) 

o the impact of biotic factors, including 
predation, competition, and symbiotic 
relationships (ACSBL024) – the ecological 
niches occupied by species (ACSBL023) 

• predicting consequences for populations in ecosystems 
due to predation, competition, symbiosis, and disease 
(ACSBL019, ACSBL020) 

• measuring populations of organisms using sampling 
techniques (ACSBL003, ACSBL015)  

 
Inquiry Question: How can human activity impact on an 
ecosystem? 
Students: 

• investigate practices used to restore damaged 
ecosystems for example: 

o land degradation from agricultural practices 
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Student Tasks: 

- Create a specific inquiry question relating to the inter-relationship of  
foxes with Eastern quolls and Loggerhead turtles.  

- Predict/hypothesise the outcome of your field study based on your research  
of fox/quoll population dynamics. 

- Complete a first-hand investigation as part of a field trip to collect primary  
data. 

- Process and analyse the data to help solve the problem presented by your inquiry 
questions. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Relationships 



The Target Species  

Loggerhead turtle (Caretta caretta) and Red fox (Vulpes vulpes). 

Spotted tailed quoll (Dasyurus maculatus) and Red fox (Vulpes vulpes). 

We are interested in the relationship between these two species in an ecological  
community. Complete some research into each species to answer the following:   

• Distribution, diet, habitat, breeding, threats, ecological niche 	
• Describe known facts about the inter-relationship between foxes and turtles. 	
• Research the vegetation associations for both species and discuss how 

sampling vegetation will be important to your research. (think about how this 
might relate to the target species)	

 

The Field study/excursion  

Overall inquiry question “What effect can one species have on the other 
species in a community?”  

• Create your own inquiry question specific to these two species	
• What type of data do you need to collect and what first-hand investigation 

methods could you use in the field to answer this question? (Hint think about 
relationships – Abiotic/vegetation/animals/target species) 	

• Hypothesise an outcome of your investigation based on your prior research. 	
• We have provided a scaffold and various activities that will help you collect 

primary data on both vegetation and the target species. 	

Inquiry Question: 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

Type(s) of data? 

_________________________________________________________________________ 

_________________________________________________________________________ 

_________________________________________________________________________ 

 

Hypothesis: 

_________________________________________________________________________ 

_________________________________________________________________________ 
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Decide on a minimum score for a turtle: 
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Survey of Turtle Nest Predation:  
  

 
Location & Date 
(Coordinates if 

possible) 

 
Description of 

habitat 

 
Number of eggs left 

in nest initially 

 
Number of eggs 

remaining after 14 
days? 
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Using the surveys, predict a predator-prey relationship 
for (i) foxes with quolls, (ii) foxes with turtles in your area.  
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Survey of Insect Population around MVAC.  
Upload all insects to the iNaturalist app          for identification. 
 

  

 
Location & Date 
(Coordinates if 

possible) 

 
Description of 

habitat 

 
Taxonomy  
of Insect 

 
iNaturalist  

Data 
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It is important to collect a full data set by sharing primary data with  
your fellow students. Ensure that your tables have all data to enable you  
to calculate means and ranges.  
 
Utilise links such as the Atlas of Living Australia  
 
How do the abiotic data effect the biotic data? (hint: how do the soil, air, and geography  
influence vegetation and can you then relate to the animal population?) 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
Are there sufficient habitat elements for turtles and foxes? 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
Have you found any evidence of the target species? 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
Is there diversity evident in the vegetation that may support a wide range of food for the 
turtle? 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
 
 
 

Analysis 



 
 
 
 
 
Are there potentially enough habitat space requirements for loggerhead turtles/quolls   
and red foxes? 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
 
If you found no evidence of quolls/turtles, discuss the reasons for this? (Lack of habitat? 
Competition? Predation? Human Impacts? Other threats? 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
Is there a Fox Threat Abatement Plan and a recovery plan for the quolls and/or turtles? 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 

Analysis 



 
 
 
Outline your recommendations to improve or manage the site as a habitat for the  
loggerhead turtle and the quoll. 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
 
How can Australia reduce extinction rates of our native animals? 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 

Analysis 



 
 
 
 
 
Why is it important to ensure that native animals survive in the Australian landscape? 
 Use evidence to support your argument. 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
  

Analysis 



 
 

 
 
 
 
 
 
 
Yellowstone Ecosystem With and Without Wolves Evidence: 
How did the ecosystem change when the wolves returned to Yellowstone? 
 

Without Wolves With Wolves 
 

How has the absence of gray wolves 
affected the components of an 

ecosystem? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 
How has the presence of gray wolves 

impacted the components of the 
Yellowstone ecosystem? 



 
 
 
 
 
 
 
 
 
Watch the following video. Add more evidence to your table as you watch.  
https://youtu.be/ysa5OBhXz-Q 
 

 
 
Please visit https://www.livingwithwolves.org/about-wolves/why-wolves-matter 
and https://yellowstoneinfo.weebly.com/predator-prey-relationships.html 
 
Make sure to scroll down the page to gather information 
 
Find another example of an ecosystem being impacted by the removal of a keystone 
species. In a drawing, show how the removal impacts other species   
   
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 



What happened to the deer (elk) when the wolves were brought back to Yellowstone 
in 1995?  
 

 
  
 
 
Wolves made the water quality of rivers, streams, and lakes better in Yellowstone.  
 
 
 
 
 
 
 
 
 
 
 
What happened to the Aspen Trees when the wolves returned to Yellowstone? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



Define trophic cascade. 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
 
What effect would the removal of a keystone species, like the wolves, have on an 
ecological community? (hint: use the word trpphic cascade) 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
 
Give at least ONE alternative reason besides the  wolves, that caused this area of 
Yellowstone to flourish again.  
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
 
 
Explain why this alternative reason could have caused the change and not the wolves.  
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 
___________________________________________________________________________ 
 



Soil	Glossary:	 

Humus:	 decomposed	 organic	 matter	 that	 is	 dark	 brown/black	 in	 colour.	 It	 is	 a	 colloid	 and	 reactive,	
cementing	soil	particles	together	thus,	improving	a	soils	structure.	It	has	a	negative	surface	charge,	high	
water	holding	capacity	(WHC),	high	cation	exchange	capacity	(CEC)	and	encourages	microbial	activity.	 

Parent	material:	 the	material	 that	 soil	develops	 from.	 It	may	be	 rock	 that	has	decomposed	 in	place,	or	
eroded	material	that	has	been	deposited	by	wind,	water,	or	ice.	The	nature	of	the	parent	material	strongly	
influences	 soil	 properties	 such	 as	 texture,	 pH,	 fertility,	 and	 mineralogy.	 For	 example,	 coarse-grained,	
quartz-rich	parent	material	such	as	glacial	outwash	generates	gravely	soils	with	a	coarse	(sandy)	texture.	 

pH:	(potential	of	hydrogen)	is	a	scale	of	acidity	from	0	to	14.	It	indicates	how	acidic	or	alkaline	a	substance	
is.	More	acidic	solutions	have	lower	pH	while	more	alkaline	solutions	have	higher	pH.	Substances	that	are	
not	 acidic	 or	 alkaline	 have	 a	 pH	 of	 7	 and	 are	 termed	 neutral.	 Each	 one-	 unit	 change	 in	 the	 pH	 scale	
corresponds	to	a	ten-fold	(logarithmic)	change	in	hydrogen	ion	concentration.	 

Soil:	thin	outer	layer	covering	the	earth	(lithosphere).	Made	up	of	five	components:	 

• Mineral	particles	(sand,	silt	and	clay);		
• Organic	Matter-	dead	and	decaying	plants	animals	and	animal	products		
• Water		
• Gas-	this	fills	the	spaces	(pores)	between	soil	particles		
• Organisms-	living	organisms	such	as	macro	and	micro	invertebrates,	bacteria,	fungi	and	protozoa.		

Soil	horizon:	A	soil	horizon makes	up	a	layer	of	soil.	The	horizon	runs	roughly	parallel	to	the	soil	surface	
and	has	different	properties	and	characteristics	than	the	adjacent	layers	above	and	below.	Characteristics	
used	 to	 distinguish	 between	 horizons	 are	 obvious	 physical	 features,	 such	 as	 soil	 particles,	 colour	 and	
texture.	Horizons	are	obvious	in	some	soils,	because	changes	in	soil	appearance	are	abrupt,	however,	in	
many	soils	the	change	is	more	gradual	and	horizons	are	hard	to	distinguish.	Horizons	are	categorised	as	
the	following:		

• O	horizon	(surface	organic	litter)	This	is	the	layer	of	organic	matter	sitting	on	top	of	the	soil.	It	
tends	to	be	deepest	in	undisturbed	forest	environments.		

• A1	horizon	(topsoil).	This	is	the	surface	soil,	referred	to	as	topsoil.	It	has	the	most	organic	matter	
and	biological	activity	of	any	of	the	horizons.	The	decayed	organic	matter	(humus)	darkens	the	soil	
colour.		

• A2	horizon	 (topsoil).	This	 layer	 is	not	present	 in	all	profiles.	 It	 frequently	has	a	pale,	bleached	
appearance	and	is	poorly	structured.	Bleaching	is	an	indication	of	periodic	waterlogging	often	due	
to	formation	of	a	‘perched’	watertable	above	a	relatively	impermeable	subsoil.		

• B	horizon	(subsoil).	This	horizon	frequently	has	more	clay	than	topsoil.	In	clay	soils,	the	
difference	in	clay	content	between	the	A	and	B	horizons	is	less	than	those	for	other	soils,	such	as	
the	red	brown	earths,	where	the	topsoil	is	loamy	or	sandy.		

• C	horizon	(weathering	rock).	This	layer	may	be	very	deep,	and	may	not	be	present	in	the	root	
zone	of	many	vegetable-growing	soils.		

Soil	profile:	A	soil	profile	is	a	vertical	section	of	the	soil	that	depicts	all	of	its	horizons.	It	allows	you	to	
examine	the	layers	of	the	soil	from	the	surface	down	to	the	rock	or	sediment	from	which	the	soil	was	
formed	(parent	material).		

Soil	salinity:	both	soil	salinity	and	sodicity	are	caused	by	accumulation	of	too	much	salt	in	the	soil.	Salinity	
is	the	presence	of	soluble	salts	in	the	soil	solution.	Elements	contributing	to	salinity	include	cations:	Sodium	
(Na+),	Magnesium	(Mg2+),	Potassium	(K+),	Calcium	(Ca+),	Ammonium	(NH4+);	and	anions	Chloride	(Cl-),	
Sulphate	(SO4	2-),	Carbonate	(CO3	2-),	Bicarbonate	(HCO3	-	)	and	Nitrate	(NO3	2-).		



Soluble	salts	occur	naturally	in	Australian	soils;	however	the	accumulation	of	these	salts	can	be	amplified	
through	inefficient	irrigation	practices	or	inefficient	fertiliser	usage.	Excess	soluble	salts	in	the	root	zone	
reduce	plant	growth	through	osmotic	stress	or	specific	ion	toxicities.		

Soil	sodicity:	caused	by	the	presence	of	sodium	(Na+)	(cation)	attached	to	clay	in	soil.	A	soil	is	considered	
to	be	sodic	when	the	sodium	reaches	a	concentration	where	it	begins	to	affect	soil	structure.	The	sodium	
weakens	the	bonds	between	soil	particles.	When	the	soil	is	wetted	the	clay	particles	become	detached	and	
spread	out	(disperse).	The	soil	solution	will	appear	cloudy	and	the	soil	structure	will	be	poor.	Water	
infiltration,	gas	exchange	and	drainage	can	be	negatively	affected	by	dispersed	clay	particles.	Sodic	soils	
are	very	prone	to	erosion.	 

Soil	structure:	Structure	refers	to	the	arrangements	of	soil	particles.	It	describes	the	way	which	the	sand,	
silt	and	clay	peds	are	arranged	or	aggregated.	Structure	influences	the	amount	and	nature	of	porosity,	
affects	tilling	capability,	nutrient	retention,	drainage,	water	holding	capacity	(WHC)	and	root	penetration.	
Structure	can	be	degraded	or	improved	through	farming	practice.	 

Soil	texture:	Texture	refers	to	the	proportion	of	sand,	silt	and	clay	sized	particles	that	make	up	the	
mineral	fraction	of	the	soil.	Texture	influences	the	soils	minerology,	ability	for	draining,	WHC,	nutrient	
retention	and	CEC,	tilling	workability	and	root	penetration.	Soil	texture	cannot	easily	be	naturally	altered.	 
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