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Context   
Lost in the middle of the Pacific Ocean, Easter Island (or Rapa Nui) experiments a sub-tropical oceanic 

climate. Previous scientific works have revealed a drastic collapse of the vegetation diversity between the XVII 

and the XVIII century, within the little ice age (LIA). Recently, a southward migration of the Pacific Intertropical 

Convergence Zone (PICZ) have been suggested during the LIA, which could have led to a drop in the precipitation 

amount over Easter Island. 

Objectives / scientific questions 
The main objective of this work was to investigate precisely and for the first time the timing and the impact 

of Evaporation/Precipitation ratio variations over the vegetation and ecosystem of Easter Island.  We proposed to 

use a multiproxy approach on selected continuous and new sediment cores, known to cover the last millennium. 

 

Main results  
This study focused on a lacustrine sediment core taken from the Rano Aroi pond in May 2017. According to 

14C measurements made on macro plants remains, combined with a beacon program, this record could cover the 

last 1200 years (Figure 1). A multi-proxy approach, focused on both the organic and inorganic fractions of these 

lacustrine sediments, was developed along the core and included classic pollen, geochemical (bulk elemental 

composition, biomarkers) and mineralogical (clay mineralogy) analyses, as well as microcharcoal quantification. 

By combining past variations of these different tracers, episodes of erosion and/or weathering associated with 

deforestation were observed around the lake. 

 The first phase (400-700 AD) is a relatively wet period, with an open forest covering the Rano Aroi crater. 

This natural barrier prevents the transport of heavy elements (represents by a PC1 of a XRF record –Figure 2) into 

the lake via runoff. A second phase (700-1000 AD) denotes a drastic change in the hydrological balance, shifting 

to drier conditions, with a reduction of the forest, allowing a strong runoff and erosion of the soil, dragging a high 

proportion of heavy elements (PC1) into the lake (Figure 2). A third phase (1000- 1300 AD) records a return to 

wetter conditions. Then, the final phase (1300 -1700 AD), including the LIA, hosts a clear deforestation, under a 

climate showing less humid conditions, but still the presence of water (as seen through swamp pollen 

occurrence) in the crater. Meanwhile, for this final phase, the weak resolution of the pollen record prevents to 

clearly define the climax of the deforestation, as well as the humid/arid conditions. 

Therefore, further analysis (still going on) on biomarkers and pollen are necessary to conclude on the real 

hydrological balance over Easter Island during the LIA. In addition, the age scale needs to be improved and some 

new AMS dates, made on pollen concentrates, are expected within the next months. 

Recent studies (Delcroix et al., 2018) have suggested that the hydrological balance over Easter Island might 

be linked with the occurrence of ENSO-SOI index through time, ‘la Nina‘ conditions leading to dry conditions on 

the island. A comparison between our temporal environmental record versus reconstruction of ENSO index over 

the past millennium, seems to confirms this hypothesis.  
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Figure 1: Age model based on 14C measurements made on macro plants remains (beacon software). Uncertainties 

are still questioned concerning the reservoir age of these plants. Therefore, more radiocarbon AMS dates are on 

their way for the same core, based on pollen concentrates. 

 

Figure 2: Evolution through time of the main pollen concentrations, and their interpretation in terms of type of 

environment. These evolutions are shown in parallel with the qualitative evolution of the main cluster of 

‘terrigenous elements’ (PC1), as well as the evolution of the Southern Oscillation Index. 

 

Future of the project 

Another way to look at precipitation on Easter Island is to take records from the sea close to the shore. For 

example, geochemistry of the corals could be another option to look at soft-water discharges coming from the 

land into the sea. We are working on a new project on corals surrounding Rapa Nui to investigate variations in the 

sea surface salinity through the geochemistry of their tests. 
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