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Abstract 

Tropical cyclones are one of the main sources of damage in tropical regions. Narrowing 
uncertainties in tropical climate prediction is an economical and social need that could partially 
be addressed by the development of robust paleoclimatic records of past cyclones. The specific 
objective of this project is to obtain high-resolution trace element measurements in order to 
investigate whether the trace element chemistry of Porites coral skeleton from Fiji record the 
passage of tropical cyclones. I plan to resample three coral cores from Fiji at very high resolution 
(one sample every 50 µm) using Laser Ablation Inductively Coupled Plasma Mass Spectrometry 
(LA ICP-MS) for rapid high-resolution analysis of Mg, Sr, U, and P in the coral skeleton.  I will 
evaluate the sensitivity at which tropical cyclone induced sea surface temperature cooling (cold 
wake) and tropical cyclone induced-upwelling activity is observed in the coral skeletal Sr/Ca, 
U/Ca, Mg/Ca, and P/Ca. If tropical cyclone passages can be determined by looking at trace metal 
variability in coral skeletons, this method could be applied to coral cores all over the Pacific and 
Atlantic regions to provide information on the frequency of past hurricanes for those specific 
regions. 
 
 
 
Proposed Research  

Introduction 
The tropical Southwest Pacific islands are among the most vulnerable places in the world 

regarding extreme weather events. Every year, Tropical cyclones (TCs) cause dramatic social 
and economical devastations; for the 1950-2004-time period, TCs have accounted for 76% of the 
reported disasters in this area (World Bank database, 2006). The 1992–93 South Pacific cyclone 
season was a particularly large cyclone season for the Fiji area (Figure 1, B), with 3 large TCs 
passing over the main islands of Viti Levu and Vanua Levu. Tropical cyclone Joni (category 4) 
lasted from December 5th to the 14th, tropcial cyclone Oli (category 1) lasted from February 14th 
to the 20th, and the most infamous one, Kina (category 4) lasted from December 23rd 1992 to 
January 6th 1993 with a passage between Viti Levu and Vanua Levu on January 2nd (Figure 1 
D.). Kina killed 23 people and caused hundreds of millions of dollars in material damage.  

• Tropical Cyclones (TCs)  
Tropical cyclones are best known for producing high waves, extreme surges, exceptionally 

powerful winds, and torrential rain. However, the overall effect of TCs at the ocean surface is 
cooling. This cooling, which can be felt within 200km of the TC track, is primarily controlled by 
the entrainment of cold water from the thermocline (Pollard et al., 1973; Price, 1981; Huang et 
al., 2009; Levy et al., 2012; Vincent et al., 2012). The maximum cooling, which is usually on the 
order of -2.2°C (Sanford et al., 2007; Levy et al., 2012) but can extend up to -10°C (Chiang et 
al., 2011), is reached in the “wake” of the cyclone two days after it has past. Jullien et al. (2012) 




