
Supplementary Table 2: U-series dating report for novel Vanuatu corals. 

  



Supplementary Table 3: Observational products in this study. 

 

HadCRUT, HadSST, and KaplanSST products are available as monthly anomalies from the global mean. Local 

monthly anomalies were computed using a 1961–1990 CE climatological reference period. The ORA-20C, SODA, 

and Delcroix products were used to compute the forward-modelled δ18O annual cycle at Kiritimati (see Extended 

Data Fig. 9b).  



Supplementary Table 4: Vanuatu and Kiritimati coral data in this study.  

 

GPS coordinates for coral collection sites are in Supplementary Table 1. Compilation at Kiritimati combines and 

replaces the four published records above it (Methods). Grey shading denotes coral records included in the extreme-

event frequency analysis in Fig. 4. The † symbol denotes coral records included in the 1.5–0-ka reference interval 

for Vanuatu in Fig. 4b. The †† symbol denotes coral records included in the 1.5–0-ka reference interval for 

Kiritimati in Fig. 4c.  



Supplementary Table 5: Background conditions and durations in CESM1.2 simulations. 

 

Ice sheet topography and land surface glacier extent were prescribed based on the ICE-6G_C reconstruction136, 137. 

Changes in vegetation are documented in Thirumalai et al.21 (2024). Freshwater forcing (FWF) simulations were 

imposed at the ocean surface of the gridded quadrant at 50–70°N, 80°W–20°E.  



Supplementary Table 6: Reference intervals and thresholds for extreme El Niño 

frequencies. 

 

The southwest Pacific (SWP; 14.5–16.5°S, 162.5–165.5°E) in CESM1.2 is the area most representative of modern 

Vanuatu climate conditions (Methods). The central equatorial Pacific (CEP; 2°N, 157.5°W) in CESM1.2 is the 

model representation for Kiritimati. Extreme El Niño frequency is the number of events century-1 where the NDJ 

average of anomalies exceeds the threshold tailward, i.e., above the 93rd percentile threshold for Niño 3.4 and 

Vanuatu/SWP and below the 7th percentile threshold for Kiritimati/CEP. 
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