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APES:		Owl	Pellet	Dissection,	A	Study	of	Food	Chains	&	Food	Webs	
Introduction:	
	
The	common	barn	owl	is	the	most	widely	distributed	of	all	owl	species	and	can	be	
found	all	over	the	world.	This	owl	is	approximately	33-39	cm	long	with	a	wingspan	of	
80-95	cm	and	has	an	average	mass	of	2.6	kg.	Owls	are	nocturnal	raptors	that	feed	on	
small	mammals,	birds,	and	reptiles.	Owls	swallow	their	food	whole	or	if	too	big,	may	
tear	it	into	chunks.		
	
Owl	pellets	are	masses	of	bone,	teeth,	hair,	feathers,	and	exoskeletons	of	animals	
preyed	upon	by	raptors,	or	birds	of	prey.		Pellets	are	produced	and	regurgitated	not	
only	by	owls,	but	by	hawks,	eagles,	and	other	raptors	that	swallow	their	prey	whole	or	
in	small	pieces.		Owls	feed	early	in	the	evening	and	regurgitate	a	single	pellet	approximately	20	hours	after	
eating.			
	
Predatory	mammals	such	as	bobcats	and	wolves	have	teeth	to	grind	up	bones	and	a	digestive	tract	adapted	to	
pas	these	grounds	parts.		Owls,	on	the	other	hand,	do	not	have	teeth	for	grinding	and	cannot	pass	whole	bone	
through	their	digestive	tract	safely.		The	protein	enzymes	and	strong	acids	that	occur	in	the	digestive	tract	of	
the	raptors	do	not	digest	the	entire	meal.		The	relatively	weak	stomach	muscles	of	the	bird	form	the	
undigested	fur,	bones,	feathers	etc.	into	bolus	(wet	slimy	pellets).		This	type	of	material	has	little	nutritional	
value	and	must	be	passed	from	the	body.		In	this	process,	even	the	most	fragile	bones	are	usually	preserved	
unbroken	in	the	pellets.	
	
Scientists	take	advantage	of	this	adaptation	by	collecting	these	pellets	and	examining	their	contents.		Since	
owls	are	not	very	selective	feeders,	these	pellets	can	be	used	to	estimate	the	diversity	of	available	prey.		The	
contents	are	also	a	direct	indicator	of	what	an	owl	had	fed	on;	information	that	is	crucial	for	species	
management	and	protection.		By	studying	owl	pellets	scientists	can	effectively	illustrate	the	nature	of	food	
chains	and	the	role	of	avian	predators	within	an	ecosystem.	
	
The	owl	pellets	that	you	will	be	examining	in	this	lab	have	been	collected	and	fumigated	from	common	barn	
owls	(Tyto	alba).		Owl	pellets	themselves	are	ecosystems,	providing	food	and	shelter	for	communities	that	
include	clothes	moths,	carpet	beetles,	and	fungi	(Detritivores	&	decomposers).			
	
Pre-Lab	Questions:		
1.	Research	to	find	out	often	an	owl	will	produce	an	owl	pellet	or	how	many	pellets	an	average	owl	will	
produce	in	a	year.	

2.	Suppose	you	want	to	find	out	what	a	specific	organism	eats.	What	methods	could	you	use?	Include	3	
methods,	explain	how	each	is	valid,	and	give	an	example	of	the	type	of	animal	it	would	be	best	used	for.	

3.	How	might	learning	what	an	animal	eats	help	us	protect	that	animal?	

4.	Construct	a	data	table	in	your	lab	notebook	that	has	5	columns	and	6	rows.	Give	the	rows	the	following	
headings	as	follows:		

			Table	A	

Species	 Number	of	
Skulls	

Number	of	
Jaws	

Number	of	
Pelvis’s	

Estimated	#	of	
animals	
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Materials:	
• 1	owl	pellet/2	students	
• Forceps	
• Wooden	Dissecting	probe	

• Beaker	
• Ruler	
• Balance	

• Identification	tables	
• Paper	towels	

	
Procedure:	

1. Obtain	a	owl	pellet	and	lab	materials.		Work	in	pairs.	
2. Weigh	and	record	the	mass	of	the	pellet.		Also	measure	its	length	and	diameter	at	the	widest	point	in	

centimeters.	
3. To	dissect	the	pellet	using	one	of	the	following	methods:		

METHOD	1	 METHOD	2	

Place the owl pellet on the white paper. Using 
your fingers or the skewers, break off a small 
chunk of the pellet. Be gentle and do not push 
the skewers any further into the pellet than 
necessary. Remember, the bones you are looking 
for are small and easily broken. 
Carefully tear the pellet apart with the skewers 
and set aside any bones that you find in it. 
Compare the bones with the ones pictured on 
your Owl Pellet Bone Chart. Rats, mice, voles, 
and pocket gophers are some of the rodents that 
barn owls eat. 
Try to keep track of the bones by placing the 
ones you find over the matching bones on the rat 
skeleton chart. The animals eaten by the owl 
that produced your pellet may not have included 
a rat, but the bones of other rodents will be 
similar. 
Repeat this process until you have completely 
taken apart the pellet and removed all the bones.  

Place the owl pellet into a beaker with water. 
Use the skewers to break up the owl pellet. Fur 
and feather will eventually float to the top of the 
water while bones will fall to the bottom. 
Skim off the fur and use the skewers to collect 
bones onto a paper towel. Use the skewers to 
clean excess fur and feather from the bones.  
Compare the bones with the ones pictured on 
your Owl Pellet Bone Chart. Rats, mice, voles, 
and pocket gophers are some of the rodents that 
barn owls eat. 
Try to keep track of the bones by placing the 
ones you find over the matching bones on the 
rat skeleton chart. The animals eaten by the owl 
that produced your pellet may not have included 
a rat, but the bones of other rodents will be 
similar. 
Repeat this process until you have completely 
taken apart the pellet and removed all the bones. 
	

4. Record your findings by completing the first chart you created in the pre-lab. 
5. Identify	the	general	family	of	prey	and	the	frequency	from	each	pellet	by	using	the	skull	illustrations	and	“Key	to	

Skulls	found	in	Owl	Pellets”	located	in	the	APES	Course	Manual.	Assuming	that	the	owl	ingested	the	entire	
animal,	you	should	be	able	to	match	the	number	of	front	and	hind	limbs	with	the	number	of	skulls	or	paired	jaw	
bones.		Extra	leg	bones	may	indicate	that	more	animals	were	consumed	than	is	represented	by	the	skulls	
present. 

6. Compare your findings with those of classmates. Copy and complete the chart below with information 
from the class. 

																				Table	B	
Prey		
Found	 Vole	 Mouse	 Mole	 Shrew	 Rat	 Small	

Bird	
TOTALS	 	

	
	 	 	 	 	

Total	number	prey	items	found:	
Total	number	of	pellets	dissected:	
Average	number	of	prey	items	per	pellet:	
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Determining	Biomass:	
	

1. Using	the	accumulative	data	of	prey	found	from	each	class	member’s	owl	pellet,	determine	the	percentage	
of	each	prey	type	represented.		This	will	show	the	frequency	with	which	a	particular	prey	is	taken,	how	it	is	
represented	in	a	particular	environment	and	an	indication	of	its	vulnerability	to	predation.			Use	the	class	
data	recorded	in	Table	B	to	complete.			

	
	
	
	
	

2. Generate	a	bar	graph	that	shows	the	quantity	of	prey	consumed	(#	of	skulls)	of	each	prey	(with	%	
depicted).	
	

3. You	can	determine	how	much	each	prey	group	contributes	to	the	total	intake	of	the	owl.		This	is	done	by	
taking	the	average	mass	of	a	prey	group	and	translating	this	information	in	terms	of	biomass	of	prey	
consumed.		Each	prey	group	is	assigned	a	conversion	factor	(Table	I)	and	these	factors	are	based	on	a	20-
gram	animal	used	as	a	standard.		Refer	to	Table	I	below	for	average	prey	mass.	Copy	and	complete	your	
calculations	in	Table	C.	

	
	
	
	
	
	
	
	
	
	
	
	

										TABLE	C		
Prey	

(#	&	group)	
	 Conv.	Factor	 	 Biomass	

Units	
%	of	

Biomass	
	 	 x	 	 =	 	 	
	 	 x	 	 =	 	 	
	 	 x	 	 =	 	 	

	
4. Construct	a	bar	graph	illustrating	the	biomass	that	each	prey	group	represents	in	the	diet	of	the	owl	

(Units	of	biomass	vs.	prey;	with	%	depicted	above	the	bars).	
	
Food/Biomass	Pyramid:	
	

1. Assuming	that	an	owl	produces	an	average	of	1.2	pellets/day.		Use	the	number	of	prey	found	in	your	pellet,	
not	the	class	data.		Fill	in	Table	D.	
	TABLE	D	

	
Prey	

Number	Found	
(N)	

Number	Eaten/Day	
(D	=	1.2	x	N)	

Number	Eaten/Year	(Y	=	
365	x	D)	

	 	 	 	
	 	 	 	

	
Prey	

Percent	(Total/Total	#	of	all	Prey	
Found)	x	100	

	 	
	 	

Table	I:	
Average	Prey	Mass	with	Biomass	Conversion	Factors	

Prey	 Mass	(grams)	 Conversion	Factor	
Voles	 40	 2	
Rats	 240	 12	
Shrews	 5	 0.25	
Birds	 40	 2	
Mice	 20	 1	
Gophers	 240	 12	
Moles	 55	 2.75	
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2. Create	a	two-level	pyramid.		There	will	be	no	producers	in	this	pyramid.	

a. The	top	level	of	the	pyramid	is	the	secondary	consumer.	
i. Equals	1	because	there	is	only	one	owl	producing	the	pellet.	

b. The	bottom	level	of	the	pyramid	is	the	primary	consumer.	
i. This	is	the	total	number	of	prey	eaten	per	year.	
	

3. Now	were	going	to	use	biomass	data	on	producers	and	prey.		Copy	and	fill	in	Table	E	below.	
TABLE	E	

	
	

Prey	

	
Number	of	

Prey/Year	(Y)	

	
Mass	(kg)	

(M)	

	
Mass	of	Prey	
(PM	=	Y	x	M)	

Mass	(kg)	of	
Producers	eaten	
by	Prey	(Prod)	

	
Biomass	of	Producers	
(BM	=	PM	x	Prod)	

Voles	 	 0.020	 	 50	 	
Rats	 	 0.24	 	 12.8	 	
Shrews	 	 0.005	 	 1168	 	
Birds	 	 0.040	 	 127	 	
Mice	 	 0.020	 	 45.6	 	
Moles	 	 0.055	 	 365	 	
	
	

Total	PM	
(kg)	

	 Total	Biomass	of	
Producers	(kg)	

	

	
4. Use	your	calculations	from	Table	E	to	create	(draw)	a	three-level	Biomass	Pyramid.	

a. The	secondary	consumer	(top-level)	is	the	Barn	Owl	and	its	approximate	biomass	(in	kg).		The	mass	
of	the	barn	owl	is	in	the	Introduction.	

b. The	biomass	of	all	primary	consumers	is	the	middle-level.	
c. The	biomass	of	the	producers	is	the	bottom-level.	

	
Analysis	Questions:	
	

1. Compare	your	bar	graphs	that	you	generated.		How	do	they	differ	and	why?	
	

2. Does	the	shape	of	the	biomass	pyramid	you	generated	illustrate	the	concept	of	ecological	efficiency	of	
10%?		Explain.	

	
3. Of	the	two	pyramids	that	you	generated,	which	better	represents	this	concept	of	ecological	efficiency?	

	
4. What	is	the	relationship	between	the	mass	of	the	prey	and	the	mass	of	the	producers	it	eats?	

	
5. What	would	happen	to	the	number	of	prey	if	the	owl	was	removed	due	to	something	like	habitat	

destruction?		Why?	
	

6. What	would	happen	to	the	number	of	producers?		Why?	
	

7. How	would	this	change	the	shape	of	the	biomass	pyramid?	
	
	


