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Introduction

Sahul (Pleistocene Australia-New Guinea) was first colonized by humans 
about 45,000 years ago (O’Connell & Allen 2004).  Theory and models 
from behavioral ecology help guide speculation about the process. 

Colonization was deliberate

At sea levels 60 m below modern, 
Australia, New Guinea and Tasmania 
form a single continent, yet even at 
maximum lows (-120 m), this 
landmass was never connected with 
the Asian mainland.  Island hopping 
from Sunda to Sahul always required 
at least eight open ocean crossings, 
several of which measured >80 km.  
The sheer magnitude of the water 
barrier and the minimum numbers of 
individuals (102-103) needed to 
establish persistent populations post-
landing imply purposeful voyaging in 
marine-capable watercraft (O’Connell 
et al. 2009). 

It was shaped by foraging economics

Appeal to optimal foraging theory yields three simple expectations:

•Colonists initially targeted only high-ranked prey. 

•Depletion of these resources favored one of two options:
1) an increase in local diet breadth or 
2) movement to new patches where high-ranked prey were still abundant.  

•Option 2 was commonly available and frequently preferred early in the process.  
Later, as human populations grew, habitats filled and high ranked prey were 
depleted, option 1 became more attractive. 

Foraging by fire had the same effect in terrestrial  settings

Modern Western Desert Aborigines moving into unoccupied territory 
typically fire it to remove low utility plants (Bliege Bird et al. 2008).  This 
practice yields immediate returns in the form of small game killed by the 
fire or readily tracked and captured on newly barren ground.  It also 
drops return rates to near-zero, encouraging immediate relocation to 
unburned patches elsewhere.  The same pattern may have typified the 
movement of early Sahul colonists across much of the continent. 
Rapid, wide-ranging exploration is implied, consistent with the earliest 
site chronologies. 

The overall model has predictable material conseque nces

Detailed assessments are now in progress.  Among the initial results:

•Analysis of nearly 1000 calibrated C14 dates from the arid Sahul core yields results partly consistent w/ the 
proposed relationship between climatic stability and human population size (Smith et al. 2008).  Populations 
were evidently very low in the highly unstable climatic period prior to the LGM, probably as a function of 
recurrent collapses in resource availability.

•Low pre-Holocene populations are also indicated by lithic and archaeo-faunal data.  Food items most often 
represented (e.g. large bodied fish, shellfish and terrestrial marsupials) are likely to have been high-ranked.  
Low-ranked resources and the tools used to handle them are rare prior to the mid-Holocene.  High mobility 
and very large individual lifetime ranges for early Sahul indigenes are implied.  

•Analysis of mtDNA from modern Sahul indigenes indicates several serial population bottlenecks since the 
continent was first occupied (Henn et al. 2009).  No firm dates for these events have yet emerged from the 
genetics, but matches with the demographic downturns indicated by the radiocarbon chronology seem likely. 
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Women’s foraging goals structured the process

Men and women foragers generally pursue different prey selection strategies.  At 
middle and low latitudes, women typically target resources whose capture 
maximizes daily returns while minimizing variance (Hawkes et al. 1997).  Sessile 
resources meet this standard more often than do mobile ones: hence women’s 
ethnographically documented emphasis on plant foods, shellfish and small game.  

Women are very sensitive to short-term changes in return rates.  Ethnographic 
patterns in base camp positioning and abandonment frequently reflect this 
sensitivity.  We assume this was also the case during Sahul colonization.

High amplitude climate change complicated later dev elopments

Most of the last glacial cycle was marked by recurrent, high amplitude 
changes in temperature, rainfall and sea level, generally at 102-103 yr 
intervals.  Cold, arid periods limited resource availability in both terrestrial 
and littoral habitats; warm, wet conditions enhanced it.  Low continental 
relief ensured that both sets of effects were widely felt.  

Cold temperatures and correspondingly lower sea levels may have forced 
repeated abandonment of many areas, notably in the New Guinea 
Highlands, the Australian arid zone, and parts of Wallacea and the 
Bismarcks.  Areas persistently occupied probably witnessed declines in 
human population densities.  

Severe climatic and environmental oscillations continued through the Last 
Glacial Maximum but abated in the Holocene, setting the stage for 
extended periods of population growth and related changes in diet, 
technology and other aspects of behavior. 

High nutrient yields relative to processing 
costs make giant clams (Tridacnidae) very 
attractive to coastal foragers (Bird & 
Bliege Bird 1997).  This should also have 
been true in the past.  These resources 
are highly susceptible to over-predation 
(Lucas 1994).  Even minor declines in 
encounter rates should have prompted 
foragers to move if returns elsewhere 
were higher.  Relocation may have been 
frequent, timed in months rather than 
years.  

Questions emerging?

•Many contend that arriving humans rapidly exterminated >60 spp. of Sahul megafauna.  If so, and if human 
populations were as low as radiocarbon-based estimates suggest, how was this accomplished?

•Given evidence of repeated demographic stress throughout most of the last 45 kya, why does the sharp 
increase in diet breadth come so late?

•Evidence of style and symbol in Sahul material culture is largely restricted to the Holocene (Brumm & Moore 
2005).  Does the record accurately reflect past behavior, and if so is late emergence a function of cognitive 
evolution or demographic change?
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Use of marine-capable watercraft would 
have facilitated identification of 
especially productive patches along 
lengthy stretches of coast.  Relocation 
to these patches may have been 
saltational, not wave-like, thus fairly 
rapid, consistent with the coastal 
radiocarbon record. 

Falling shellfish returns favored rapid coastal 
colonization


