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Warmer, wetter conditions during El Niño à lower coral δ18O 
 
Cooler, drier conditions during La Niña à higher coral δ18O 

IS THE CORAL’S CLIMATE STORY 
ACCURATE? 

   
a “Mickey Mouse” technique  
to compare coral to regional SST 
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Coral-to-coral offsets in δ18O and Sr/Ca 
The legend for Figure 2 reveals that the overlapping sections of fossil coral have 

markedly different mean δ18O values – differences far larger than the ±0.07‰ (1σ) analytical 
uncertainty. Linsley et al., 1999 noted similar offsets while comparing mean δ18O values from 
modern corals growing on the same eastern Pacific reef. Indeed, we observe a similar spread of 
mean coral offsets in an ensemble of late 20th century modern coral δ18O records from Christmas 
Island (Figure 3), but the origin of such offsets remains unknown. Given the empirical coral 
δ18O-SST relationship of roughly -0.2‰/ºC, such offsets (±0.09‰, 1σ) translate into 
uncertainties of ~±0.5ºC, 1σ. 

 

 
Figure 3. Plot of 4 different modern coral δ18O records from Christmas Island, with coral-to-coral offsets 
reported in legend, shown with satellite-blended SST from Christmas Island (Reynolds and Smith, 2002). 
Unpublished data, P. Grothe. 
 

Perhaps not surprisingly, recent work in our lab has revealed ±0.1mmol/mol (1σ) coral-
to-coral offsets in Sr/Ca from Palmyra modern corals (Figure 4), roughly equivalent to ±1ºC 
(1σ) using the Nurhati et al., 2011 Sr/Ca-SST relationship. Our approach seeks to minimize 
the uncertainties associated with coral-to-coral δ18O and Sr/Ca offsets by analyzing 
hundreds of individual fossil corals covering the last 6,000 years. 

 
Figure 4. Plot of 3 different modern coral Sr/Ca timeseries from Palmyra Island, with coral-to-coral offsets 
corrected and reported in legend, shown with satellite-blended SST from Palmyra Island (grey; Reynolds 
and Smith, 2002). Unpublished data, H. Sayani. 
 
The existing Line Islands coral reconstruction 

Amassed over the course of six field expeditions over the last 15 years by the PI, the 
northern Line Islands coral δ18O dataset is comprised of ~1000 year’s worth of monthly-resolved 
records. It presents a detailed view of central tropical Pacific climate over the last 7,000 years – 
one that raises as many questions as it provides answers.  
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DIFFERENT CORALS TELL THE SAME STORY 
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      THE CORAL RECORDS SHOW: 

1)  recent trend towards warmer, wetter conditions 
 
2)  intensification of ENSO  
 
lie outside the range of recent natural variability. 
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      THE CORAL RECORDS SHOW: 

1)  recent trend towards warmer, wetter conditions 
 
2)  intensification of ENSO  
 
lie outside the range of recent natural variability. 
 

Likely an indication of future climate trends in region. 
	
  

1)  use less energy 
 
2)  shift to low-carbon energy 

3)   take CO2 out of the sky 

4)  geo-engineer our planet’s energy balance 
 
 

 

      FOUR OPTIONS 

1)  use less energy 
 
2)  shift to low-carbon energy 

3)   take CO2 out of the sky 

4)  geo-engineer our planet’s energy balance 
 
 

 

      FOUR OPTIONS 
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AVERAGE CLIMATE IN CENTRAL PACIFIC  
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