
Australian H. sapiens 100,000 years Pre-history

Week 1 - Emigration from Africa to Arabia

Week 2 - Journey India to Wallacea to Oz

Week 3 – Immigration into Australia

Week 4 – Extinction of Megafauna

Week 5 - Holocene and Tasmania

Week 6 - Prehistoric lifestyle

Week 7 - Emigration and exploration of Oceania

Week 8 - Australian art through (pre-)history

John Pollard



Early exploration of Australia

Content  

 Vegetation & Oz migration overview

 Early Australian occupation sites & Super-highways

 Social aspects of exploration

 Genetic record of migrations

 Palawa people occupy Tasmania ~40kya

 Wide morphology of early Australians

 Refuges & barriers in arid zone ~20 kya



Vegetation & early exploration of Australia

Immigration entry point ~Madjedbebe
Then moving gradually along sea-shores

E & W; Then inland

Mitochondria
   haplo-groups
M => O => P => S 



Madjedbebe X-ray fish painting

"The rock art of Madjedbebe (Malakunanja II)" S.K May.

Madjedbebe rock-shelf



Early [Australian] occupation sites ~ same dates

1, Buang Merabak, New Ireland 42-5 - 44.4 kya
2, Matenkupkum , New Ireland 39.1 - 41.0 kya
3, Bobongara, New Guinea 38 - < 60 kya
4, Ivane, New Guinea  38.4 - 41.2 kya
5, Kupona na Dari  39.8 - 45 kya
6, Yombon, New Britain  39.7 - 40.8 kya
     Leang Timpuseng, Sulawesi 40.7 - 41.6 kya
     Jermalai, Timor  41.6 - 43.3 kya

7, Nawarla Gabarnmang, Arnhem Land 44.2 – 49.6 kya
8, Malakunanja II (= Madjedbebe) 65 (?) kya outlier
9, Nauwalabila I
10, Carpenter’s Gap, Kimberley 43 - 45.7 kya
11, Riwi, Kimberley  43.1 - 46.9 kya
12, Djadjiling, Pilbara  39.2 - 41.6 kya
13, Ganga Mara, Pilbara  43.5 - 45.0 kya
14, Jansz, Cape Range  38.8 - 40.9 kya
15, Mandu Mandu, Cape Range 34.2 - 35.3 kya
16, Upper Swan, SWA  40.9 - 48.7 kya
17, Devil’s Lair, SWA  42.9 - 48.1 kya
18, Allen’s Cave, Nullarbor Plain 39.8 - 42.9 kya
20, Ngarrabullgan, Atherton 38.7 - 41.5 kya
21, Menindee, Darling Basin 42.9 - 49.0 kya
22, Cooper’s Dune (PACD H1), SA 42.7 - 45.9 kya
23, Lake Mungo, NSW  40.7 - 44.5 kya
24, Warreen Cave, SW Tasmania 38.4 – 40.6 kya

“Process, biotic impact & global implications of human colonisation 

of Sahull ~ 47 kya”, J.E. O’Connell, J. Allen, J. Archaeological Sci., (2015)



Migration superhighways (using GIS + models)

“Landscape rules predict optimal superhighways for first peopling of Sahul”

S.A. Crabtree et al, (Apr 2021), Nature Human Behaviour.

Modelling:

Landscape feature prominence,

Least-cost pedestrian travel,

Fresh-water distribution

      => maximize survival     (next slide)

Routes evaluated by archaeological data

Archaeological sites  & 
modern cities
in close positions



Early migration inside Australia: drinking water distance

“Humans, water and colonisation of Australia”, M.I. Bird et al, PNAS, 2016.



Exploration: social aspects

.

Collaboration, common language and concepts required

 Reason for exploration: Discover, identify, process  and share water & edible food

 Physical orientation – shape of country/nature & plant life, mapping of relative positions

 Signalling at a distance;  sound, visually and fire/smoke

 Planning of exploration:  Aims, timing (of start and return),  relative directions and distance

 Abstract thought (“What if?”: lost, animal encounter, weather event, accident)

 Verbal record (stories) in order to build picture of environment

  Teach children

 Education: 

  Dreamtime “song-lines” of Country, 

  Laws of nature-interaction, 

  Responsibility of humans

  Examination of lessons learned: 

   Series of “Initiation ceremonies” 

   Rewarding success => Civil status (e.g. “Becoming an elder”)

Resulting abstract “maps” identifying present location relative to resources. (including “home”)

Windjina art restoration – 1966 WA.



Genetic record of migration: mtDNA / Y chromosome

“Revealing prehistoric settlement of Australia by Y chromosome & mtDNA analysis”, G. Hudjasov el al, (2007) PNAS, 104, pp8726-30

(male inheritance) Y chromosome 

(female inheritance) Mitochondria DNA:

Haplogroup labels 



Genetics: female mitochondria mutate with time

(one “haplogroup” per 6 ky) => calculate time scale for migrating peoples

e.g. haplogroup L3 (out-of-Africa) => M/N 

[Haplogroup labels in order of discovery of mutation]

DNA helix

Note: Approximate time/generation = 30 years => ~30 generations per 1000 years



Genetics: H. sapiens timeline & bottleneck
DNA double-helix diagram
Can be understood as sequences of letters A, C, G, or T and mother/father differ much if their common ancestors were very long time apart:

Genome differences can used to roughly estimate time to Most Recent Common Ancestor, MRCA of a group

If most MRCA’s are grouped then there must have been less people since they are all related => population bottleneck

Therefore: H. sapiens group  left Africa ~90 kya “Simons genome diversity project”, Nature 538, (2016) 



We are all related
Looking around this group we can see that we are very similar to each other in appearance – we mostly have fair hair (off white!)

Some mathematics!!

Going backwards in time:

We had 2 parents (1 generation), 4  (4 =2^2) grand-parents (2 generations), 8 (8 =2^3) great-grand-parents (3 generations), 

16 (16 =2^4) great-great-grand-parents (4 generations), 32 (32 =2^5) great-great-great-grand-parents (5 generations),  …

…

256 (256 =2^8) great-great-great-great-great-great-grand-parents (8 generations),

…

~1000 (1024 = 2^10) great-great-great-great-great-great-great-great-grand-parents (10 generations)

On average: A generation is born every 30 years. So 10 generations is 300 years and we have 1000 ancestors each from 300 years ago (say, 1720 AD) 

Now going forwards in time from 300 years ago:

Each of our ancestors selected (unrelated) partners.

First Assume they each had 4 children per couple, each carrying our genes.

1st Generation of children => Total number of children = 4

2 Generation of children => Total number of children’s children  = (2^2 x 2^2) = 16 children

3 Generation of children => Total number of children’s children’s children  = (4 x 4 x 4) = (2 x 2 x 2 x 2 x 2 x 2) = 64 = (2^3 x 2^3) children

…

10th Generation of children => Total number of children (= 4^10) (=(2^10) x (2^10) children = 1000 x 1000 children = 1,000,000 relatives from 1720 AD

Note  This calculation is not quite accurate since probable Most Recent Common Ancestor, MRCA is more recent than 1720 AD

i.e. Assumptions of partners having no genes in common (i.e. completely unrelated) and 4 children per couple are probably not  true



Genetics: haplogroups change during migration out-of-Africa

Ancient gene flow from early modern humans into E. neanderthals”, M. Kuhlwilm, et al.,Nature, (2016



Early settlement (4 haplogroups:  M => O => P => S)

Earliest migration, M in north (+ east),

then O in south via west e.g. Devil’s Lair (+ north), 

then P in south (+ east),

then S (more general scatter)

“Aboriginal mitogenomes reveal 50 ky of regionalism in Australia”R. Tobler el al, Nature, 544, (2017), pp180-4



Aborigine “Palawa” migrate to Tasmania ~39 kya
Came from area of mouth of Murray River & inhabited 



Successive migration routes to Tasmania ~40 – 17 kya

Palawa from the mouth of the 

Murray/Darling River migrated 

down the coast ~39 kya to ~35 kya

Then to most of Tasmania

Then second wave of people from 

Victoria-Grampians, Gippsland-

Furneaux & Mt Gambier ~17 kya

Sea around Tasmania fell to lowest 

level ~18 kya (after Last Glacial 

Maximum, LGM)

Then sea started rising to present 

level as ice melted.



Wide morphology of early Australians

Characteristics: of WLH 3 = 50 years-

old male

Careful body placement 

Scatter of red ochre (origin 200 km 

away)

Tooth avulsion rite (removal of teeth)

500 m away:

Characteristics: of WLH 1 = Female 

Cremation + bones smashed & 

collected

Red ochre

Oldest known ritual burials: 

Willandra Lakes Hominid, WLH 3/1 – 43 kya, Lake Mungo, NSW

Gracile features of Lake Mungo people Robust features of Kow Swamp people 13 kya

 



Thank you for coming.

Are there any questions?
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