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The	Changing	Biosphere:	
Lessons	from	the	Past	

Environmental	Change	and	Horses	



Equidae	(Horse	Family)	
Taxonomic	family	that	includes	horses,	zebras,	and	
asses/donkeys.		
	

Tibetan	wild	ass	(Equus	kiang)	
at	the	Prague	Zoo.	Photo	by	
Bodlina. 	

Plains	Zebra	(Equus	quagga).	
Photo	by	Gusjer. 	

DomesLcated	horse		
(Equus	caballus)	



Equidae	have	had	profound	impacts	on	socieLes:	
•  Food	(meat	and	milk)	
•  TransportaLon	
•  Work	
•  Wars	
•  RecreaLon	

	



Equidae	Diversity	

•  Today	the	Equidae	has	only	one	genus	(Equus)	
with	seven	species	(3	wild	asses,	3	zebras,	and	
the	horse).		

•  In	the	past,	there	were	many	more	taxa	in	the	
horse	family:	



Equidae	Diversity	

	

When	did	the	first		
Equidae	appear?	
	
What	paTerns	do	you	see	in	
Equidae	diversity	over	Lme?	



AdapLve	RadiaLon	of	Equidae	
•  Equidae	fossils	are	abundant	and	widespread,	providing	
a	well-documented	example	of	adap4ve	radia4on.	

•  Adap4ve	radia4on	is	the	process	in	which	organisms	
diversify	into	several	new	forms.	This	is	parLcularly	
common	when	changing	environmental	condiLons	lead	
to	new	challenges	or	resources.		

•  Knowing	how	species	have	responded	to	environmental	
changes	can	help	us	beTer	understand	the	impacts	of	
human-caused	climaLc	and	habitat	changes	on	species.		



Video:	The	Making	of	the	FiTest	

So,	how	do	new	species	arise?		
	
•  How	did	dark-colored	pocket	mice	first	appear	
in	a	populaLon	of	light-colored	pocket	mice?	

	
•  Why	would	dark-colored	pocket	mice	become	
more	common	over	Lme	on	the	lava	flows?	



Case	Study:	Climate,	Biomes,	&	Equidae	
In	today’s	acLvity,	you	will	explore	how	environmental	
changes	can	shape	life	on	Earth,	using	Equidae	as	a	case	
study.	By	the	end	of	the	acLvity	you	should	be	able	to:	

1.  Describe	how	biodiversity	increases	with	the	evoluLon	of	
new	species	and	decreases	by	exLncLon.	

2.  Evaluate	evidence	and	propose	ideas	about	why	changing	
climaLc	condiLons	and	an	increase	in	grasslands	led	to	
changes	in	horse	morphology	and	diversity.	

3.  Recognize	that	scienLfic	ideas	are	subject	to	change	
based	on	new	evidence.	



Form	groups	of	2	or	3	and	do	Part	1.	Be	
ready	to	report	back	to	class	in	10	minutes.	

Part	1:	Climate,	Grass,	and	Equidae	
Temperature	anomaly,	or	difference	from	1960-1990	average.	
Above	the	line	is	warmer	than	average,	below	colder.	



Part	1	Report	Out	
	
•  How	did	climates	and	biomes	change	from	the	
Eocene	to	Miocene?	

•  What	impact	did	this	have	on	Equidae	diversity?		
	
	



Part	2	
	
The	expansion	of	grassland	biomes	would	have	
presented	new	challenges	and	new	opportuniLes.	
	
How	did	Equidae	adapt	to	these?	Let	us	explore	
how	teeth	of	some	Equidae	changed	in	Part	2	(Be	
ready	to	discuss	in	8	minutes).	



Merychippus Parahippus 

Imagine	Parahippus	and	Merychippus	individuals	in	a	grassland.		
1.  Whose	teeth	would	wear	down	faster	eaLng	grass?		
2.  What	happens	if	teeth	get	worn	down?		
3.  How	will	this	affect	number	of	offspring	produced?	
4.  If	tooth	morphology	is	a	geneLc	trait	passed	from	parent	to	

offspring,	how	would	the	number	of	individuals	with	each	
type	of	tooth	change	in	future	generaLons?	

	
	

Part	2	Report	Out	



Part	3		
Now	let	us	explore	how	the	feet/legs	of	Equidae	
changed	in	Part	3	(Be	ready	to	discuss	in	8	minutes).	

Forest	in	Chile	
Photo	by	Albh.	

Oglala	NaLonal	Grassland,	Nebraska	



Part	3	Report	Out		
Propose	a	connecLon	between	grasslands	and	the	
development	of	longer	feet/legs	with	single-toed	
hooves.	

	



Part	4		
	

	

	
Horses	have	ohen	been	used	as	an	example	of	
evoluLon	because	of	their	abundant	and	
widespread	fossils.	However,	fewer	fossils	were	
available	in	the	past.	As	new	fossils	have	been	
discovered,	scienLfic	ideas	about	evoluLon	have	
been	revised.		
	
Let	us	explore	this	in	Part	4	(Be	ready	to	discuss	in	8	
minutes).	



Part	4	Report	Out	
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A.  B. 



Part	4	Report	Out	
	

	

		
Although	the	branching	family	tree	is	more	accurate,	
why	do	you	think	some	textbooks	and	museum	
displays	show	paTerns	like	Figure	5?		
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