
Investigating the Colonization of the Pacific: 
A Numerical Modelling Approach



The Colonization of Oceania



The Colonization of Oceania



Climate Background



The Climate in the Equatorial Pacific

Winds…

Currents…



How did they do it?



Simulation Setup



Discovery Hypotheses

• Nothing definite known about maritime technology 
or navigation at the time of settlement

• One-way voyaging (Sharp, 1956): Drift, or one-way 
exploration.

• Systematic, two-way exploration (Irwin, 1992)        
Cautious exploration “against, across and down” the 
prevailing winds.



Simple Discovery Models

• Drift voyages: No attempt to sail or orient the vessel in a 
chosen direction.

• Modelled using US Coast Guard (USCG) drift parameters

• Downwind Sailing: Mariners choose to sail in the 
direction of the wind.

• Modelled using the parameters of Levison et. al.



Modelling the Influence of Winds and Currents
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Climate Data

• Present-day atmospheric/oceanic circulation 
across the Pacific established 8,000 years ago.

• El Niño began to behave as it does in the 
present climate at least 5,000 years ago.

• Use high resolution present-day climate and 
ocean data to drive simulations from 
reanalysis products



Climate Reanalyses



Climate Reanalyses



Example: Climate in the Lapita Region



Austral Winter



Austral Summer



Modelling Island Groups

• Estimate: Oceanic mariners could read signs 
of land from 30 nautical miles out. 

• Overlapping sighting circles result in extensive 
islands screens

• Use islands screens & data grid to identify grid 
cells to serve as launching points & target 
boxes for drift voyages.



Example: Fiji

Source: NASA’s the Visible Earth

Fiji’s Coastline as Determined 

by GLOBE 30” DEM



Example: Fiji

Source: NASA’s the Visible Earth

The Coastline Surrounded by 30 

Nautical Mile Sighting Circles



Example: Fiji

Source: NASA’s the Visible Earth

The Selected Grid Cells



Specific Focus: 
The Lapita Expansion



The Lapita Expansion
~3,100 – 2,800 ca. B.P.

Map generated with Globe 30 “ DEM



Major Islands in the Lapita Region
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The Lapita Region



Simulation Conditions

• Drifters / sailors start every 7 days for 12 years 
using data from 1993-2005. 

• Voyages stop when vessels encounter land and 
otherwise last for up to 90 days.

• Take 5 % probability as threshold condition for 
probable crossings.



Sample Drifts



Results: Lapita Expansion



Seasonal Variability



Mean Summer Crossings

Drift (USCG)

Sailing (Levison)

46.9 %, 5 d, 20.4 d

30.5 %, 3 d, 9.3 d



Mean Summer Crossings

Drift (USCG)

Sailing (Levison)

20.6 %, 3 d, 31.2 d

30.0 %, 2 d, 13.2 d



Mean Summer Crossings

Drift (USCG)

Sailing (Levison)

12.4 %, 3 d, 16.4 d

14.0 %, 2 d, 11.8 d



Mean Summer Crossings

Drift (USCG)

Sailing (Levison)

8.9 %, 7 d, 22.0 d



Barrier or Bottleneck?

Drift (USCG)

Sailing (Levison)



El Nino Years



El Niño: Interannual Variability

The Walker Circulation: ‘Normal Conditions’



El Nino and La Nina

El Niño: Floods, Heavy Rains, huge 

effect on anchovy fishery in E. Pac.

Severe droughts, wild fires, monsoons 

affected in W. Pac.

Reverse effects during La Niña events

• Conditions around the world may also 

be affected via teleconnections



Interannual Variability: El Niño
El Niños

1993

1994-95

1997-98 (v. strong)

2002-03

2004-05



Wind Field: Austral Summer



Southern Summer,  1993



Southern Summer,  1998



Results from Specific Years

2002: 24.5%, 74 d, 106 d

2001: 24.5%, 92 d, 126 d

1997: 5.6%, 111 d, 152 d



Summary



Significance?
• Interannual variability important in facilitating key 

crossings

• Major portion of the important variability 
associated with El Niño

• No advanced sailing strategies needed to account 
for discovery of islands in Lapita region

• A possible explanation for the long pause in 
eastward expansion?

• El Nino events are highly variable…



Prehistoric maritime migration in the Pacific islands: an 
hypothesis of ENSO forcing.

(Anderson et. al, 2006)


