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Export and Regeneration 

1.  How	do	processes	and	rates	vary	with	depth?	
2.  How	do	processes	and	rates	vary	with	;me	and	space	(e.g.	different	

biogeochemical	and	physical	regimes)?	
3.  What	is	the	rela;ve	importance	of	bio;c	versus	abio;c	processes	

and	rates	on	export	and	regenera;on?	

4.  How	do	processes	and	rates	vary	along	dissolved-par;culate	
con;nuum?	

5.  Do	we	understand	the	processes	well	enough	to	make	predic;ons	
about	the	future	and	interpret	paleorecords?		



1.	How	do	processes	and	rates	vary	with	depth?	
•  How	can	we	beKer	define	the	depth	dependence	of	export	and	regenera;on?	
•  Does	the	depth	dependence	of	processes	and	rates	vary	with	environmental	
condi;ons?	

•  Horizontal	versus	ver;cal	processes	(sinking	versus	subduc;on)	
• What	are	par;cle	sinking	rates?	
•  Changes	to	TEI/C	ra;os	with	depth	
• What	are	the	controls	on	the	different	regenera;on	length	scales	of	different	
TEIs?	

•  (e.g.	depth	of	ferricline	versus	nitricline)	
•  Do	different	data	sets	give	us	the	same	answer?	
	
	
	

	



2.	How	do	processes	and	rates	vary	with	3me	and	space	(e.g.	different	
biogeochemical	and	physical	regimes)?	

•  Seasonal?	Longer	term	scales	(global	change)	to	be	used	for	predic;on?	
•  What	are	the	bounds	on	some	ocean	circula;on	rate	processes	(overturning	of	upper	thermocline,	
subduc;on)	in	different	spa;al	regimes?	

•  How	does	circula;on	rates	relate	to	export	and	regenera;on	rates?	
•  Why	are	there	apparent	regional	differences	in	TEI	regenera;on?	
•  How	do	we	separate	the	effects	of	regenera;on	(J)	from	mixing	and	transport	
signals?	

•  Can	we	de-convolve	J	into	its	component	processes	(regenera;on/scavenging)?	
•  Can	we	use	mul;ple	TEIs?	
•  How	do	we	beKer	constrain	export	using	mul;ple	strategies?	
•  Compare	Th,	Ba,	TEIs	
•  How	much	is	exported,	regenerated,	recycled	

•  What	is	the	rela;onship	between	OUR	and	dissolved	TEI	distribu;ons?	
•  What	is	the	regional	dependence?	
•  What	is	the	difference	between	the	ver;cal	and	horizontal	processes	
•  Can	you	differen;ate	these	processes	with	modeling?	

•  What	are	the	mechanisms	and	rates	of	regenera;on	of	TEIs	in	the	upper	ocean	and	
their	sensi;vity	to	environmental	condi;ons?	

•  What	is	the	effect	of	lithogenic	inputs	on	export	and	regenera;on?	
•  Source	vs.	ballast 		

	



3.	What	is	the	rela3ve	importance	of	bio3c	versus	abio3c	processes	and	rates	on	export	
and	regenera3on?	

•  Elemental	stoichiometry	(regenera;on	length	scales)	
•  What	is	the	rela;ve	role	of	biota	(bacteria	vs.	algal	vs.	zooplankton)	in	export	and	

regenera;on?	
•  Zooplankton	(euphausids	vs.	salps)?	
•  Type	of	grazing/migra;on	
•  Fecal	pellets	

•  How	do	we	beKer	represent	the	role	of	ligands	in	regenera;on	of	TEIs	in	models?	
•  Tease	out	intermediate	phases	(leachable	par;culate)	
•  Reversible	scavenging	of	ligands?	
	



4.	How	do	processes	and	rates	vary	along	dissolved-par3culate	
con3nuum?	

•  What	is	the	rela;onship	between	sinking	and	suspended	material?	
•  		Do	the	small	slow-sinking	par;cles	have	a	role	in	buffering	dissolved				
distribu;ons	

•  Kd	
•  How	do	we	de-couple	disaggrega;on	(breakup)	of	par;cles	versus	
remobiliza;on?		

•  How	do	organic	ligands	mediate	exchange	between	dissolved	and	par;culate	
TEI	distribu;ons	?	

•  Can	we	parameterize	this	in	models?	
•  Do	they	buffer	leachable	par;culate	metals	(instead	of	“free”	metals)	

	
	



5.	Do	we	understand	the	processes	well	enough	to	make	predic3ons	about	
the	future	and	interpret	paleorecords?		

•  How	would	we	beKer	represent	par;cle	dynamics	in	models?	
• Parameterizing	aggrega;on/disaggrega;on	dynamics	in	
global	models	(20	size	classes,	1um-)	

•  Export	(different	than	mar;n	curve)	
•  Integrals	of	the	size	distribu;ons	(5	or	6	moments):	difficult	to	
related	to	the	TEIs	

•  Can	relate	2nd	moment	to	TEIs	scavenging	
•  How	do	we	incorporate	simple	biological	processes	to	beKer	constrain	
TEI	cycling?	

•  Sensi;vity	of	export	and	regenera;on	to	climate	change	(and	vice	
versa)	

• What	are	the	mechanisms	and	rates	of	regenera;on	of	TEIs	in	the	
upper	ocean	and	their	sensi;vity	to	environmental	condi;ons?	

•  Changes	in	krill,	salps	abundance	(changes	to	export	efficiency)	
	


