
	

PETM	data	comparison	and	interpretation:	Questions	for	students	

1. What	happened	to	the	total	amount	of	calcite	in	the	sediments	during	the	PETM?	Describe	the	
pattern	over	time.	
	
	
	
	

2. Why	would	calcite	have	become	less	common	in	the	sediment?	
	
	
	
	
	

3. Consult	Document	2.	What	is	the	pattern	to	the	color	in	the	sediment	core?	Explain	this	pattern.	
	
	
	
	

4. If	you	were	to	correlate	Documents	1	and	2,	what	point	in	each	data	set	would	you	match	up?	
	
	
	
	

5. Compare	the	two	graphs	in	Document	1.	Note	how	the	δ13C	measurements	right	at	the	
Paleocene/Eocene	Boundary	(PEB)	are	sparse	or	absent.	Why	would	this	be	the	case?		
	
	
	
	

6. Focus	on	the	colors	to	the	data	sets,	designating	core	depth.	What	is	the	pattern	to	the	
“recovery”	(return	to	a	δ13C	of	2‰)	after	the	PETM	event,	in	terms	of	the	of	various	core	
depths?	Think	about	the	position	of	the	CCD	in	the	water	column.	(Put	another	way:	did	the	
deep	cores	return	to	normal	more	quickly,	or	did	the	shallow	cores?)	Why	is	this?		
	
	
	
	

7. Overall,	how	long	did	it	take	the	ocean	to	recover	to	“normal”	after	the	PETM	event	began?	
	
	
	



	

8. Many	species	of	benthic	foraminiferids	(seafloor-dwelling	single-celled	creatures)	go	extinct	at	
the	bottom	of	the	clay-rich	layer	(start	of	the	PETM).	Why	might	this	have	happened?		
	
	
	
	

9. At	the	same	time,	the	ranges	of	tropical	organisms	in	both	the	ocean	and	on	the	land	shift	
toward	the	poles	and	away	from	the	equator.	Why	might	this	have	happened?	
	
	
	
	

10. The	PETM	was	a	natural	event,	with	no	human	influence.	It	is	estimated	that	the	sudden	release	
of	about	2000	gigatonnes	(gT)	of	carbon	into	the	atmosphere	was	responsible.	Where	could	all	
the	carbon	have	come	from?	Make	hypotheses:	Suggest	several	possible	sources.	
	
	
	
	
	

11. How	would	you	test	the	hypotheses	you	suggested	above,	to	figure	out	if	they	were	or	were	not	
the	source	of	the	extra	PETM	carbon?	
	
	
	
	

12. In	the	modern	day,	we	are	also	transferring	a	large	amount	of	carbon	from	the	fossil	fuel	
reservoir	in	Earth’s	crust	to	the	atmosphere,	life,	and	oceans.	The	current	rate	of	human	release	
of	carbon	is	around	9	gTC/yr.	For	simplicity,	let	us	assume	that	rate	of	carbon	release	is	constant	
for	200	years;	200	x	9	gT	=	1800	gT.	How	does	the	modern	atmosphere’s	extra	pulse	of	carbon	
compare	to	that	inferred	for	the	PETM?		
	
	
	

13. If	we	assume	the	rate	of	recovery	to	be	similar	today	to	the	rate	observed	in	the	PETM	(see	
question	5),	how	long	will	it	take	the	biosphere,	oceans,	and	atmosphere	to	recover	from	the	
current	pulse	of	extra	carbon?	
	
	

14. How	long	has	human	civilization	existed?	Compare	your	answers	to	this	question	and	the	
previous	question.	



	

Document	1:	Figure	3	from	Zachos,	et	al.,	2005	(an	article	in	the	journal	Science)	

	 	



	

Document	2:	Photograph	by	Ira	Block	for	National	Geographic	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

	

Photo	caption:	When	the	Ocean	Went	Dark	
Paleoceanographer	James	Zachos	holds	a	replica	of	a	sediment	core	that	shows	an	abrupt	change	in	the	
Atlantic	Ocean	56	million	years	ago,	at	the	onset	of	the	Paleocene-Eocene	Thermal	Maximum	(PETM).		

	 	



	

Document	3:	Figure	1	from	Zachos,	et	al.,	2005	(an	article	in	the	journal	Science)	

	


