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1 2O  = a SST + a SSS + coralδ ε

ti	=	ti-1	-	Δi	

Δi	=	1	+	Piθ	

Sensor	model:	

Observa9on	model:	

(Thompson	et	al.	2011,	2013)	

(Comboul	et	al.	2014)	

(Evans	et	al.	2013)	

δ18O	

δ18Ocoral  = a1SST + δ18O  + ε



(GFDL simulated SST) 

Proxy – Climate comparisons	
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Historical SST trends (1890-1990) 
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ENSO	variance	observed	vs	pseudo	

Stevenson	et	al.	2013		



Uncertain\es	in	coral	PSMs	
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•  site biases 
•  chronological 

errors 
•  nonlinear 

response 

•  approximation of 
δ18Osw with SSS 

•  other components? 
(e.g., biological 
response)  

•  Forcings	
•  SST/SSS	response	
to	forcings	

c forwardoral  model puts in

obs-synth

(Error , Error , Error )

Uncertainty =
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Impact	of	climate	on	coral	growth	

Lough	and	Barnes	2000	

Density	

Extension	

Calcifica\on	
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McConnaughey	1989	

Example:	Pemba	Reef,	
Western	Indian	Ocean	

Impact	of	growth	on	skeletal	chemistry?	
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Impact	of	growth	on	skeletal	chemistry?	

Coral	Density:	
1.  X-ray	densitometry		
2.  Gamma	densitometry	



Impact	of	growth	on	skeletal	chemistry?	
Galapagos:		

Great	Barrier	Reef:	

r=-0.07,	p=0.85	 r=-0.49,	p=0.18		 r=-0.12,	p=0.76	

r=-0.24,	p=0.35	 r=-0.02,	p=0.95		 r=-0.27,	p=0.30	

Reed	et	al.	(in	prep.)	

r=-0.62,	p=0.01	 r=-0.38,	p=0.16		 r=-0.62,	p=0.01	



Archive	model	for	chronological	uncertainty	

BAMS	(Comboul	et	.	2014)	
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δ18O - SSS slope	

Thompson	et	al.	(2013)	

GISS	ModelE2	Monthly	Preindustrial	control	

HadCM3	preindustrial	control		

Russon	et	al.	(2013)	



New	paired	δ18O	and	salinity	observa9ons		

GISS	d18Osw	1.1	
weekly	seawater	samples,	2012-2015	
Spa\al	&	temporal	δ18O	and	salinity	rela\onships		

1.  Does	the	δ18O-salinity	rela9onship	vary	across	the	
tropical	Pacific?	

2.  Does	the	spa9al	δ18O-salinity	rela9onship	approximate	
the	temporal	δ18O-salinity	rela9onship	at	different	
sites?	

	 Conroy	et	al.	(2017)	



δ18O - SSS slope	

Conroy	et	al.	(2017)	



Impact	coral	forward	modeling?	

Russon	et	al.	(2013)	



Impact	coral	forward	modeling?	

Conroy	et	al.	(2017)	

δ18Osw		contributes	
construc\vely	to	δ18Ocoral	
(likely	due	to	covariance)	
LOCAL	CALIBRATION	
NEEDED		

δ18Osw		does	not	
contributes	
significantly	to	
δ18Ocoral	



Conclusions	

•  Pseudocoral-coral	discrepancies	in	magnitude	
of	trend	and	variability	

•  Simulated	δ18Osw/SSS	biases	and	uncertainty	
in	the	δ18Osw-SSS	rela\onship	likely	contribute	
significantly	to	these	discrepancies	in	the	
Western	Pacific	

•  Impact	of	non-linear,	growth-related	effects	
likely	minimal	for	δ18O	(but	may	impact	Sr/Ca)	



Ques\ons?	

(GFDL simulated SST) 
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