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objectives

•	 List	organisms	that	live	in	the	dunes.
•	 Describe	the	specialized	adaptations	of	sand	dune	organisms.
•	 Explain	the	different	habitats	in	sand	dunes.

Note:	Sand	Dune	Journey,	another	activity	in	Great Lakes in My World,	provides
helpful	background	for	this	activity.

vocabulary

Ecosystem:	communities	of	interacting	organisms	and	nonliving	(abiotic)	
components;	an	ecosystem	can	be	as	small	as	a	rotting	log	or	as	large	as	an	
ocean;	ecosystems	are	nested	inside	of	one	another

Habitat:	the	place	or	environment	where	a	plant	or	animal	naturally	or	normally	
lives	and	grows,	can	describe	a	smaller	ecosystem	within	a	larger	ecosystem

Succession:	a	series	of	changes	in	the	ecological	community	that	inhabits	a	
region	

Adaptation:	change	in	an	organism	or	its	parts	that	fits	it	better	for	the	
conditions	of	its	environment

4-8 60 minutes

Developmental Modification: For younger students in grades 4-5, keep the focus on  
adaptations, and less on the concept of succession.

summary

Students study Creature Cards 
at sand dune ecosystem stations 
and determine what adaptations 
help the organisms to live in their 
environments.

subjects

Ecology,	Biology

standards

Science:	12.B.2b
Social	Studies:	17.a.1b,	17.B.2b
Language	Arts:	4.B.2b

Science:	5.4.4,	5.4.7,	5.6.1,	
6.4.8,	8.4.8

Science:	SCI.III.2.E.1,	SCI.
III.2.E.2,	SCI.III.4.E.2
Social	Studies:	SOC.II.2.LE.1,	
SOC.II.2.MS.2,	SOC.II.4.LE.5

Science:	C.4.5,	C.8.4,	F.4.4,	
F.8.2,	F.8.7

setting materials

•	 Creature	Cards
•	 Journals
•	 Pencils

•	 Sand	Dune	Diagram	(copy	for	
each	station,	page	122)

•	 Sign	(for	each	station)
•	 Stations	around	the	room
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Satisfy Your Curiosity question ideas 

• What special adaptations does my organism have?
• What habitat is it best suited for and why?
• Does my organism have specific interactions with 

other organisms for which it has developed special 
adaptations? What are they?

1.	 Stations	need	to	be	set	up	around	the	room,	as	students	
will	circulate	through	stations	to	study	the	habitats	that	
make	up	sand	dunes.	At	each	station	there	should	be	the	
diagram	of	the	beach,	foredune,	interdunal	pond	(also	
called	a	trough)	and	backdune.	An	arrow	should	point	to	
the	one	section	at	each	different	station.	At	each	station,	
there	should	also	be	the	name	of	the	habitat	(region)	and	
three	to	five	sand	dune	Creature	Cards.	See	Journal	Pages	
for	stations	and	accompanying	questions.	Depending	
on	the	number	of	students,	you	may	want	to	set	up	each	
station	twice	for	smaller	groups.

2.	 Have	students	look	in	their	journals	at	the	drawing	of	sand	
dune	regions	they	did	in Dune Journey.	Explain	that	the	
sand	dune	ecosystem	is	an	example	of	“succession”	and	
define	this	word.	Ask	students	to	explain	how	they	think	
succession	is	exemplified	in	the	sand	dune	ecosystem.	
Take	a	few	responses.	

3.	 Tell	students	they	will	be	taking	an	in-class	field	trip	to	the	
dunes	today.	They	will	be	going	to	different	stations	to	
learn	about	the	different	areas	of	a	sand	dune	ecosystem	
and	the	organisms	that	live	there.	They	will	work	in	small	

groups	and	rotate	between	the	different	stations,	spending	
10	minutes	at	each.	At	each	station,	they	will	answer	
questions	in	their	journals.	

4.	 Explain	that	each	of	the	four	sand	dune	regions	is	made	
up	of	plants	and	animals	specially	adapted	to	live	in	that	
environment.	For	example,	the	fins	of	a	fish	make	it	well-
suited	for	swimming	in	water;	the	long	beak	of	a	heron	
helps	it	to	fish.

5.	 Tell	students	that	as	they	go	through	the	stations,	they	
should	be	thinking	about	the	order	in	which	succession	
happens	in	a	sand	dune	ecosystem.

Sand	dunes	start	as	bare	sand,	then	become	dunes	with	grass	
helping	to	hold	them	in	place.	Over	time,	shrubs	and	trees	
are	able	to	take	root.	As	more	time	passes,	a	full	forest,	also	
called	a	climax	forest,	is	able	to	grow	at	the	back	edge	of	a	
dune	system.	This	change	in	ecosystems	that	takes	place	over	
time	is	called	succession.

During	succession,	a	series	of	changes	occurs	in	the	
ecological	community	that	inhabits	a	region.	Succession	
happens	because	the	activities	of	living	organisms	and	abiotic	
factors	change	the	conditions	of	a	region	so	that	it	becomes	
more	inhabitable	by	a	different	group	of	organisms.

In	sand	dunes,	an	example	of	the	changing	communities	
is	beach,	foredune,	interdunal	pond,	forested	backdune.	If	
marram	grass	takes	root	on	a	beach,	its	roots	will	begin	to	
trap	sand,	causing	small	dunes	to	form.	This	then	sets	the	
stage	for	additional	plant	and	animal	life	to	inhabit	the	dunes.	
In	sand	dunes,	an	example	of	the	changing	communities	is	
beach,	foredune,	interdunal	pond,	forested	backdune.	Each	
of	these	habitats	is	an	ecosystem	that	transitions	into	the	next.

Note: If classes cannot take a field trip to the sand dunes, this 
can be used as an in-class alternative activity. This activity can 
also be done prior to a field trip to the sand dunes to give 
students background information.

procedure

wrap-up

Station	questions	and	wrap-up	questions	can	be	discussed	
after	the	activity	or	on	the	following	day.	

1.	 Answer	in	journals	and	discuss	as	a	class:	What	is	an	
adaptation?	Give	an	example	that	you	learned	from	the	
stations.	What	is	succession?	How	do	the	sand	dunes	
demonstrate	succession?

2.	 Do	you	think	that	any	one	of	these	habitats	is	more	
important	than	another?	Why	or	why	not?

3	 Have	students	give	a	show	of	hands	to	see	which	area	was	
their	favorite.	If	there	is	an	even	dispersal	of	hands,	students	
can	be	grouped	by	area	of	interest	for	the	final	project.	If	not,	
the	teacher	should	assign	students	to	groups	for	the	project.

assessment

rubric	on	next	page

background
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DISCUSSION:	Student	participates	in	initial	discussion	on	
sand	dune	habitat	and	exhibits	active	listening	skills	(eye-
contact,	confirming	or	referencing	others’	comments,	
affirmative	gestures	or	comments).

STATIONS:	Student	works	with	group	to	thoughtfully	
answer	questions	in	their	journals	at	each	of	the	4	
stations.	Student	makes	careful	and	accurate	sketches	
with	labels.	Student	differentiates	between	the	micro	
habitats,	and	identifies	adaptations	needed	to	live	in	
each	one.

DISCUSSION:	Student	defines	and	gives	examples	of	
organism	adaptations.	Student	is	able	to	discuss	and	
explain	the	different	micro	habitats.	

Addresses	all	of	
the	components

Addresses	all	of	
the	components

Addresses	all	of	
the	components

Missing	one	
component

Missing	one	
component

Missing	one	
component

Missing	two	
components

Missing	two	
components

Missing	two	
components

Missing	three		
or	more	

components

Missing	three		
or	more	

components

Missing	three		
or	more

components

HHHH HHH HH HElEmEnts

 Indoor Dunes Rubric 
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beach foredune interdunal	pond forested	backdune

white	tailed	deer	

red	fox	

black	oak

pileated	woodpecker

dragonfly

eastern	box	turtle

great	blue	heron

water	strider

eastern	hognose

		snake

marram	grass

Pitcher’s	thistle

Fowler’s	toad

sea	rocket

piping	plover

bronzed	tiger	beetle

Sand Dune Diagram

*This	diagram	shows	where	some	sand	dune	plants	and	animals	live.	These	species	are	part	of	the	Great	Lakes	Creature	Cards.
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journal pages

FIrST	 NAME	

LAST	 NAME	

APPrOvED	By	

8 | Indoor Dunes

Beach Station
Description: In the sand dune ecosystem, the beach is the area that changes most. 
The temperature, wind and waves cause big changes for this area every day. Sea 
rocket (a plant) and the tiger beetle (an insect) live here. Dead insects and fish 
often wash up here along the shoreline. 

[1] Predict: Do you think that many or few animals would be able to live on the beach? 
Hint: Do many sudden changes make life harder or easier?

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

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

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

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

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

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

[2] Look at the Creature Cards. Sketch and label one beach organism. 

[3] What adaptations enable it to live in (or visit) this habitat?
............................................................................................................................................

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

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

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

[4] Why do you think birds such as, gulls and sandpipers visit the beach?
............................................................................................................................................

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

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

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

F47



Great Lakes in My World
©Alliance for the Great Lakes, 2005.

Indoor Dunes
COSEE Greatest of the Great Lakes—A Medley of Model Lessons

journal pages

FIrST	 NAME	

LAST	 NAME	

APPrOvED	By	
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Foredune Station
Description: The foredune is where marram grass causes sand to begin building up into 
a dune. Temperatures get very hot in this area, reaching between 120˚F (48.8˚C) 
and 180˚F (82.2˚C). The organisms here must adapt to the temperatures in order to 
survive. Some burrow underground to reach cooler temperatures. 

[1] What time of day do you think animals in this area would be would be most active? 
Why?

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

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

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

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

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

[2] Marram grass is adapted for sand burial. As it gets buried by blowing sand, its 
leaves grow longer. It has fine, dense roots, which trap sand particles. Explain: 
Why are these fine, dense roots important for survival in the foredune area?

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

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

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

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

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

[3] Sketch and label one plant or animal from the Creature Cards. 

[4] What adaptations enable it to live in this habitat?
............................................................................................................................................

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

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

4-8
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FIrST	 NAME	

LAST	 NAME	

APPrOvED	By	

Interdunal Pond
Description: Small ponds often form between the foredune and the backdune. This is 
called a trough or interdunal pond. The Great Lakes control the water level in these 
ponds. When the lake level is low, so is the pond. Dune systems do not always have 
interdunal ponds. 

[1] If interdunal ponds have low water levels one year and high water levels the next 
year, do you think the same kinds of organisms are able to live there each year? 
Why or why not?

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

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

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

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

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

[2] What adaptations will some of the organisms that live here have? Give two examples. 
............................................................................................................................................

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

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

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

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

[3] Sketch and label at least one organism from the interdunal pond area. 

[4] What adaptations enable it to live in this habitat?
............................................................................................................................................

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

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

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

8 | Indoor Dunes 4-8
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journal pages

FIrST	 NAME	

LAST	 NAME	

APPrOvED	By	
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Backdune
Description: The area behind the foredune (and interdunal pond, if there is one) is the 
backdune. It is protected from the force of the wind and has a layer of topsoil. This 
enables taller shrubs and trees to grow here, creating a cool, shady forest.

[1] What is different about the backdune forest from the beach and the foredune 
areas? (Hint: read the descriptions of the other two areas.)

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

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

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

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

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

[2] There are more animals able to live in the backdune forest than other dune areas. 
Why?

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

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

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

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

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

[3] Sketch and label one organism that lives in the backdune area.

[4] What adaptation enables it to live in this habitat?
............................................................................................................................................

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

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

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

4-8
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[1] What is a good definition of an adaptation? Give an example from the stations. 
............................................................................................................................................ 

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

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

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

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

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

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

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

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

[2] What is succession? How do the sand dunes demonstrate succession?
............................................................................................................................................ 

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

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

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

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

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

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

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

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

[3] Do you think any one of these habitats is more important than another?  
Why or why not?

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

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

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

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

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

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

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

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

4-8
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