
Objectives:
{students will be able to}

•	Define	the	term	“watershed”	generally	as	an	area	of	land	that	water	travels	through	from	the	highest	
elevation	to	the	lowest	elevation
•	Describe	at	least	3	types	of	pollutants	and	ways	they	might	enter	a	watershed.
•	explain	how	human	activities	affect	aquatic	habitats	and	the	ocean.
•	create	a	3-D	model	of	a	watershed.
•	Describe	nature’s	ability	to	filter	out	a	certain	level	of	toxins
•	Use	paper	mache	to	create	a	3D	representation	of	a	watershed

science	Materials:
•	students’	Field	notebook	
•	eco-guide:	What	is	a	watershed?
•	student	activity	sheets	
•	crayons,	colored	pencils,	or	markers		
	 in	blue,	red,	brown,	and	green
•	Plastic	spray	bottles
•	chocolate	syrup
•	Food	coloring	(yellow,	green,	&	blue)
•	Multi-colored	cake	sprinkles
•	large	jar	or	2	liter	soda	bottle
•	Garden	soil
•	sand
•	Pebbles
•	small	rocks
•	Mineral	kit	or	various	types	and	densities		
	 of	rock	–	if	available
•	Water

Materials:

aqUatic	ecOsysteMs

Activity No.

Title:

w
yl

an
d 

oc
ea

n
 c

ha
ll

en
ge

five
watershed modeling

sUMMary:

students	will	explore	how	water	flows	through	a	watershed	by	building	a	3D	model	of	a	watershed.	they	
will	learn	how	water	travels	from	the	highest	point	to	the	lowest	point,	and	how	humans	impact	that	
flow	of	water,	what	goes	into	the	water,	and	where	that	water	ends	up.	students	will	also	learn	the	layers	
of	the	ground	and	how	water	is	absorbed	in	those	layers	through	a	demonstration.	they	will	discover	
earth’s	natural	filtration	process	as	well.	Finally,	students	will	explore	how	their	local	watersheds	fit	into	
larger	watersheds	that	end	up	in	the	ocean.	

3-5	sessions.

tiMe	neeDeD:

art	Materials:
•	Foil	turkey	pans	or	paint	trays	for	the	base	of	the	model
•	Misc.	objects	to	build	the	landscape	of	the	model	such	
as:	newspaper,	brown	paper	bags,	cardboard,	cups,	toilet	
paper	rolls,	styrofoam,	and	anything	you	can	find	that	
would	help	students	build	a	landscape.
•	Paper	mache	supplies
•	lots	of	newspaper
•	Masking	tape
•	1	bowl	for	every	3-4	students	(ideally	should	be		 	
at	least	3”	deep	and	6”	wide)
•	scissors
•	Flour
•	Water
•	White	glue
•	acrylic	Paints
•	Washable	tempera	paint
•	some	kind	of	paint	trays	(egg	cartons,	ice	cube	trays,	
small	cups,	etc..)
•	variety	of	paintbrushes
•	sponges
•	cups	or	plastic	bottles	for	clean	water	to	rinse	brushes
•	Plastic	gloves	if	available
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PreParatiOn:

•	read	background:	Watersheds,	Message	in	the	water,	types	of	water	pollution,	dead	zone
•	read	eco-guide:	What	is	a	watershed?
•	read	student	activity	sheets
•	read	How	to	use	art	in	your	classroom:	Paper	mache
•	copy	student	activity	sheets
•	you	should	decide	ahead	of	time	if	you’d	like	students	to	create	a	model	of	the	Mississippi	watershed,	
a	 local	 watershed,	 the	 one	 they	 are	 studying,	 or	 design	 a	 generic	 watershed.	 if	 the	 students	 will	 be		
re-creating	an	actual	watershed	you	should	supply	maps	to	help	them	with	this	process.	the	website	
www.usgs.gov	(U.s.	Geological	survey)	has	free	maps	on-line	that	you	can	print	out.	the	ePa	“surf	
your	watershed”	website	www.epa.gov/surf	will	give	you	names	and	maps	of	watersheds	or	you	can	do		
a	Google	image	search	for	the	watershed	map	you	need.	
•	Put	out	art	materials	for	creating	the	model

1.	ask	students	what	they	remember	about	the	water	cycle.	if	you	have	not	learned	about	the	water	cycle,	
review	as	needed.	tell	students	that	you	are	going	to	take	a	closer	look	at	what	happens	to	water.	ask	the	
students	to	share	what	happens	to	water	after	it	rains	(accept	multiple	answers	-	it	evaporates,	makes	puddles,	
runs	off,	forms	rivers	or	lakes).	What	determines	where	the	rain	goes	once	it	reaches	the	ground?	(Gravity	
forces	it	from	high	elevations	to	low	elevations,	the	shape	of	the	land,	building	structures,	roads,	etc.).	
2.	tell	them	that	there	is	a	term	for	the	area	of	land	that	water	travels	through	from	the	highest	spot	to	the	
lowest	spot,	which	is	usually	the	sea	–	it	 is	called	a	“Watershed”	because	the	water	“sheds”	from	the	high	
elevations,	down	to	the	low	elevations.	your	local	watershed	might	be	a	part	of	a	larger	watershed,	because	
ultimately	the	water	goes	to	the	sea.	everyone	lives	in	a	watershed	and	today	they	will	investigate	watersheds	
further.	
3.	tell	the	students	they	will	be	working	in	groups	to	build	a	3-D	model	of	a	watershed	and	see	how	human	
introduced	items	get	into	watersheds	and	what	happens	when	they	do.

activity	intrODUctiOn:



1.	 Have	 the	 students	 turn	 to	 their	 eco-Guides	 and	 read,	 “What	 is	 a	 Watershed?”	 Discuss	 the	 parts		
of	the	watershed	again	and	the	aquatic	habitats	that	a	watershed	can	contain.
2.	Organize	the	students	into	groups	and	guide	students	through	the	building	of	their	watershed	model.	
	 •	Give	students	instructions	based	on	what	watershed	they	will	build.	if	they	are	creating	a	generic		
	 watershed,	tell	them	they	must	include	mountains,	rivers,	the	ocean	and	at	least	one	of	the	other		 	
	 aquatic	habitats	(lake,	wetland,	estuary).	the	lowest	lying	part	of	their	model	must	be	a	larger	body		
	 of	water.	Discuss	what	forms	of	topography	might	represent	high	elevations	(mountains,	hills,	etc)		
	 and	what	might	represent	middle	and	lower	elevations	(valleys,	rivers,	canyons,	etc)	and	what	they		
	 might	look	like	on	their	models.
	 •	Direct	students	to	design	their	watershed	model	in	their	Field	notebooks	before	they	begin		 	
	 construction.	Decide	which	materials	they	will	use,	and	who	will	be	responsible	for	each	part.	
	 •	Give	each	group	of	students	a	pan	and	the	materials	they	can	use	to	create	the	landscape	of	their			
	 watershed.	they	can	crumple	newspaper,	stack	items,	build	a	framework	out	of	cardboard,	use	wire		
	 (chicken	wire)	or	balloons	for	support,	etc.	you	will	need	to	demonstrate	how	to	support	the	paper		
	 mache	and	how	to	apply	it	for	students.	
	 •	Once	they	have	their	foundation	ready,	they	will	cover	the	entire	project	with	a	few	layers	of	paper		
	 mache.	refer	to	“How	to	use	art	in	your	classroom:	Paper	mache”	for	more	detailed	instructions	on		
	 how	to	use	paper	mache.	allow	models	to	dry.
	 •	Once	models	are	dry,	have	students	paint	them	and	allow	to	dry	again.	Make	sure	to	use	acrylic		 	
	 paints.	tempura	paint	will	not	hold	up	to	the	task.	any	places	that	are	not	covered	with	paint	might		
	 absorb	the	water.	although	this	seepage	is	OK	in	small	amounts	because	it	demonstrates	how	water		
	 becomes	groundwater,	the	entire	project	should	be	mostly	covered	with	paint	to	prevent	the	model		
	 from	falling	apart.	
3.	Once	the	watershed	models	are	complete,	pass	out	the	student	activity	sheet	5a.	Have	students	make	
a	prediction	about	 their	watersheds	 (question	1	on	 their	 student	activity	sheet).	ask	 the	 students	 to	
spray	their	models	with	the	water	bottles	to	make	it	“rain”	and	make	observations	on	their	activity	sheet	
as	to	what	is	now	happening	to	the	water	(it	is	running	downhill	and	into	the	ocean	or	low-lying	water	
body).
4.	ask	students	if	they	think	water	just	runs	along	the	surface	like	this,	or	if	it	goes	somewhere	else.	the	
ground	is	made	of	different	minerals	and	materials	and	water	can	seep	into	it.	ask	students	to	imagine	
what	is	underground.	Have	they	ever	dug	into	the	earth?	Does	it	all	look	the	same?	tell	students	that	
there	are	many	types	of	rock,	minerals	and	materials	in	the	ground.	their	compositions	have	an	effect	on	
how	water	is	absorbed	into	the	ground.	in	the	large	jar,	create	different	layers	with	the	various	soil,	sand	
and	rock	materials.	if	you	are	using	a	2	liter	soda	bottle,	you	can	cut	the	bottle	in	half	and	set	the	top	
into	the	bottom	with	the	neck	of	the	bottle	facing	down.	you	can	actually	run	water	with	different	types	
of	debris	through	the	layers	if	you	use	this	method.	talk	about	how	some	rocks	are	very	dense	and	do	
not	allow	water	to	penetrate	(granite),	but	other	rocks	are	like	sponges,	which	are	very	porous,	and	can	
become	saturated	with	water	(limestone,	pumice).	if	you	have	access	to	rocks	with	various	densities	or	
a	mineral	kits	(available	online	at	various	websites	or	$3-4)	allow	students	to	observe	and	feel	them.	For	
more	information	for	teachers	or	students,	visit	http://ga.water.usgs.gov/edu/.

exPlOratiOn:
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aqUiFer:	an	underground	bed	or	layer	
of	earth,	gravel,	or	porous	stone	that	yields	
water.

rOcKs:	naturally	formed	mineral		
or	petrified	matter.

Gravel:	an	unconsolidated	mixture		
of	rock	fragments.

Pebbles:	small	stones,	especially	worn	
by	smooth	erosion.

sanD:	small	loose	grains	of	worn		
or	disintegrated	rock.

sOil:	the	top	layer	of	the	earth’s	surface,	
consisting	of	rock	and	mineral	particles	
mixed	with	organic	matter.

{2 Liter plastic soda bottle} {Cut bottle in half} {Invert top into bottom}

sOil

sanD

Pebbles

Gravel

rOcKs
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5.	 Have	 students	 add	 items	 or	 symbols	 to	 their	 watershed	 model	 to	 represent	 some	 of	 the	 human		
elements	 discussed.	 students	 may	 make	 create	 these	 elements	 out	 of	 paper,	 use	 small	 model	 objects,		
or	paint	symbols	on	their	model.	
6.	Have	students	add	items	or	symbols	to	their	watershed	model	to	represent	some	of	the	human	elements	
discussed.	students	may	create	these	elements	out	of	paper,	plastic	or	aluminum	foil,	use	small	model	
objects,	or	paint	symbols	on	their	model	if	they	are	dry.	if	they	use	paint,	you	will	need	to	add	drying	
time	to	your	session.		
7.	ask	students	to	consider	the	human	elements	they	added.	What	types	of	things	might	these	human	
elements	put	into	the	watershed?	accept	all	answers	-	pollutants	from	the	cities,	factories,	and	roads,	etc,	
and	address	any	misconceptions	after	they	finish	their	experiment.	
8.	ask	the	students	to	spray	their	models	with	the	water	bottles	to	make	it	“rain”	and	make	observations	on	
their	activity	sheet	as	to	what	is	now	happening	to	the	different	areas	that	were	polluted	(the	“pollution”	
will	run	down	the	watershed	and	into	the	low-lying	body	of	water).
9.	 in	 a	 class	 discussion,	 ask	 students	 what	 they	 think	 the	 water	 is	 like	 where	 the	 Mississippi	 river		
empties	into	the	ocean	–	clean?	Polluted?	inform	them	that	every	year	a	giant	“dead	zone”	forms	at	that	
point	in	the	ocean	where	nothing	can	live	because	of	all	the	pollution	that	collects	there.	the	dead	zone	
varies	in	size,	but	can	cover	an	area	as	large	as	the	state	of	new	jersey	and	this	isn’t	the	only	area	that	
experiences	dead	zones.	(For	more	detailed	information	on	dead	zones,	visit:	www.	smm.org/deadzone.)	
10.	tell	students	to	think	about	the	jar	with	the	rock	layers.	these	layers	provide	a	certain	amount	of	
natural	filtration	in	the	water.	the	earth	can	handle	a	certain	amount	of	toxins	and	sediments	through	
this	process,	but	it	can	only	handle	so	much.	What	happens	to	the	rest?	What	happens	when	we	develop	
areas	and	change	the	layers	and	watersheds?	changes	can	disrupt	the	earth’s	natural	filtration	process.	
11.	Pass	out	 the	 student	activity	 sheet	map	(5b)	 to	 the	 students	and	place	one	map	on	 the	overhead	
projector.	remind	students	that	their	local	water	shed	can	be	a	part	of	larger	watersheds.	the	Mississippi	
watershed	is	an	example	of	a	large	watershed	that	contains	many	smaller	sections.	
12.	ask	the	students	to	trace	the	Mississippi	river	with	a	blue	colored	pencil.
13.	next	ask	the	students	what	they	notice	about	the	Missouri,	arkansas,	and	Ohio	rivers	(they	all	end	
up	in	the	Mississippi	river).	Have	them	use	a	red	colored	pencil	to	trace	over	these.		
14.	Point	out	 the	mountains	 to	 the	 students	and	ask	 them	what	 these	bumps	 represent	 (mountains).		
explain	that	the	mountains	on	the	left	near	the	Missouri	and	arkansas	rivers	are	the	rocky	Mountains	
and	the	mountains	on	the	right	near	the	Ohio	river	are	the	appalachian	Mountains.	Have	the	students	
label	the	mountain	chains	and	use	a	brown	colored	pencil	to	trace	over	the	mountains.
15.	ask	the	students	to	think	about	why	these	rivers	all	flow	into	the	Mississippi	river?	(the	mountains	
and	other	rivers	are	at	a	higher	elevation	and	water	flows	downhill,	however,	accept	all	answers	at	this	
point).
16.	Finally	have	the	students	trace	the	dotted	line	around	the	watershed	with	green.		tell	them	this	is	the	
watershed	boundary.		all	water	flows	from	these	outlying	areas	into	the	Mississippi	river	and	into	the	
ocean	at	the	Gulf	of	Mexico.	
17.	ask	students	to	guess	what	percentage	of	the	United	states	drains	into	the	Mississippi	watershed	(it	is	
about	40%).	How	many	cities	do	they	think	are	in	this	watershed?	How	many	people	live	in	those	cities?	
(you	aren’t	looking	for	an	exact	number	here	–	just	the	impact	that	it	is	a	lot).	

exPlOratiOn:
{continued}



1.	Have	students	look	at	a	map	of	the	ecosystem	they	are	studying	and	describe	how	water	would	enter	
and	exit	that	ecosystem.	
2.	students	should	answer	the	following	questions	in	their	field	notebooks:		
	 a.	in	your	own	words,	define	the	term	“watershed”.
	 b.	 name	 three	 pollutants	 and	 explain	 how	 they	 might	 enter	 a	 watershed.	 How	 could	 you	 help		
	 prevent	this?
	 c.	think	about	the	ecosystem	you	are	studying	and	what	surrounds	it.	What	type	of	pollutants	do		 	
	 you	think	might	be	getting	into	that	ecosystem?	What	effect	could	they	have?
	 d.	Did	building	a	three-dimensional	model	help	you	to	understand	watersheds?	explain	why	or	why		
	 not	and	what	you	learned.
3.	art	challenge:	imagine	yourself	as	a	drop	of	water	traveling	through	your	watershed.	What	do	you	
see?	What	do	you	hear?	How	far	do	you	travel?	

cOMMUnicatiOn:
{and assessment}

For younger students:	
younger	students	can	do	most	of	this	activity	with	assistance.	We	recommend	
leaving	the	map	portion	out	of	the	activity	for	younger	students.	

For older students:
Have	older	students	create	a	large	collaborative	3D	model	of	the	watershed	
the	ecosystem	they	are	studying	is	in.	Have	them	conduct	demonstrations	
on	the	model	for	other	classrooms.	Have	the	students	research	what	creates	

aDaPtatiOns:
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18.	ask	students	how	they	think	the	people,	cities,	and	towns	affect	the	cleanliness	of	the	water	in	the	
Mississippi	watershed?	What	types	of	human	introduced	things	might	get	into	the	water?	How?	What	
happens	in	the	ocean	where	the	Mississippi	drains?
19.	in	a	class	discussion,	ask	students	what	they	think	the	water	is	like	where	the	Mississippi	river	empties	
into	the	ocean	–	clean?	Polluted?	inform	them	that	every	year	a	giant	“dead	zone”	forms	at	that	point	in	
the	ocean	where	nothing	can	live	because	of	all	the	pollution	that	collects	there.	the	dead	zone	varies	in	
size,	but	can	cover	an	area	as	large	as	the	state	of	new	jersey	and	this	isn’t	the	only	area	that	experiences	
dead	zones.	(For	more	detailed	information	on	dead	zones,	visit:	www.	smm.org/deadzone.)	

exPlOratiOn:
{continued}



When you make it “rain” on your watershed model, describe the paths the water took. 

WatersHeD	MODelinG

Name:

Date:
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Sketch your watershed model here and draw arrows to show the paths the water took.

Describe what happened to the pollutants when it “rained” on your watershed model.

What do you think will happen if it rains on your watershed? Where will the water go?
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