
N:P	as	driver	of	As	reten1on	
ASLO	2018	Summer	Mee1ng,	Victoria,	B.C.	
SS029	Ecological	Stoichiometry	Across	Scales	





Hg	illustra1on:	alexeysmirnov	
Se	illustra1on:	Calcium	metals	
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Arsenic	
•  Important	human	health	implica1ons	
– Naujokas	et	al	2013,	RavenscroU	et	al	2009,	lots	of	
others	

•  Directly	linked	to	P,	indirectly	to	N	
– Finnegan	&	Chen	2012,	Barringer	et	al	2012,	
Castro	et	al	2015	



Modified	from	Schmoop.com	

Phosphoryla1on:		ADP	+	PO4
-	=	ATP	



Phosphoryla1on	is	decoupled	by	AsO4
-	



No	As	effects	at	high	P	
As	hinders	algal	growth	at	low	P	

Rodriguez	Castro	et	al	2015	
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N:P	drives	As	uptake	

MacNeill	et	al,	in	prep	

F7,26=	2.89,	p=0.022	
	



Test	if	the	N:Pwater	controls	the	amount	
of	As	retained	in	basal	resources.	
	



Test	if	the	rela9ve	As,	N,	and	P	
concentra9ons	in	+As	streams	
alter	invert	P	and	As	excre9on,	
thereby	influencing	invert	As	
reten9on	
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Methods	

•  As	&	P	concentra1on	of:	
– Basal	resources	
–  Invert	body		
–  Invert	excre1on	

Measured	NH4
+	on	Turner	Designs	Aquafluor	Handheld	

Fluorometer		



Objec1ve	1:	Water	N:P	=>	Basal	Resource	[As]?	
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Adj R2 =  0.25 Intercept = 1800  Slope = 300  P = 0.048



Objec1ve	1:	Water	N:P	=>	Basal	Resource	[As]?	
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Adj R2 =  0.37 Intercept = -4300  Slope = 48  P = 0.012
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Adj R2 =  0.46 Intercept = 12000  Slope = -750  P = 0.0046
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Arsenic	in	food	

As	in	food	kind	of	drives	As	
excre1on	(grazers),	but	not	in	a	
direc1on	that	makes	sense	
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Adj R2 =  0.28 Intercept = 0.076  Slope = -1.1e-05  P = 0.012



N:P	drives	As	
excre1on	in	grazers!	
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N:P	might	drive	As	
excre1on	in	filterers	
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Arsenic	
•  Important	human	health	implica1ons	

–  Naujokas	et	al	2013,	RavenscroU	et	al	2009,	lots	of	others	

•  Directly	linked	to	P	and	C,	indirectly	to	N	
–  Finnegan	&	Chen	2012,	Barringer	et	al	2012,	Castro	et	al	2015	

Photos:		NIH,	USGS	
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N:P	drives	As	uptake	

MacNeill	et	al,	in	prep	
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AsV	Uptake	by	Biofilms	
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