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Cultural evolutionary approach
Both diversity and design require explanation

Image: Fiona Jordan



Something old and something new
Phylogenetic approaches allow process questions

Image by Fiona Jordan in Kirby et al 2016 PLoS ONE
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• Observational studies 

• Modelling  

• Experimental manipulation 

• Comparative (phylogenetic) 
tests

Adaptive (causal) hypotheses
Easy to imagine, harder to test

Image: Wikimedia Commons CC BY-SA 3.0

https://commons.wikimedia.org/wiki/File:Illustration_at_Cover_of_Just_So_Stories_(c1912).jpg


Description is cool too



Lustrous 
Gravels

Polished pebbles of the 
Upper Palaeolithic  

~21K  
Landry, France

Image: Geis et al (2023) Multiproxy Analysis of Upper Palaeolithic Lustrous Gravels. PLoS ONE



• Evidence of deliberate selection: non-randomly distributed, 
colour and shape more similar than natural chance

• Evidence of polishing: microscopic analysis shows smooth 
surface texture, and experimental barrel-tumbling with leather 
produces shine

Shiny rocks!
Ruling out natural explanations

But why?
Image: Geis et al (2023) Multiproxy Analysis of Upper Palaeolithic Lustrous Gravels. PLoS ONE



What does the ethnographic record tell us?

Images: Fiona Jordan



• What are all the ethnographically-attested uses of small (~1 cm) 
polished pebbles (“lustrous gravels”)? 

• Supporting info for QUANTA project on the cultural evolution of 
numerical cognition 

• Exploratory and descriptive work 

• Global, all eHRAF or SCCS cultures. I don’t care about absence! 

• “Pebble*”, “stones”, “rocks”, other synonyms? 

• Categories: counting, music, games, ritual, burial, jewellery, prayer

Pebbles!

Image: Geis et al (2023) Multiproxy Analysis of Upper Palaeolithic Lustrous Gravels. PLoS ONE



• 186 SCCS societies > 38 hunter-gatherer + 44 others by region

• Developed coding scheme for use, number, and containers

• What kinds of uses would you expect?

10488 pebble paragraphs
“pebble* OR stone*” NOT subject:building and construction 

Table: Geis et al (2023) Multiproxy Analysis of Upper Palaeolithic Lustrous Gravels. PLoS ONE



• 186 SCCS societies > 38 hunter-gatherer + 44 others by region

• Developed coding scheme for use, number, and containers

• What kinds of uses would you expect?

10488 pebble paragraphs
“pebble* OR stone*” NOT subject:building and construction 

Table: Geis et al (2023) Multiproxy Analysis of Upper Palaeolithic Lustrous Gravels. PLoS ONE



Uses of pebbles cross-culturally
What are your predictions?

Ritual

Games

None

Music

Tool

Weapon

Medicine

Ornament

Other

Counting

Pebble use in 82 SCCS Societies
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Table: Geis et al (2023) Multiproxy Analysis of Upper Palaeolithic Lustrous Gravels. PLoS ONE



• Magico-religious ritual use: 
talismans, amulets, charms, 
divination, sorcery kits, spirit and 
ancestor embodiments.

• Game pieces: occur in multiples, 
handled frequently, children use.

• Musical instruments: drums and 
rattles mimic tumbling (bark, shell, 
dried fruit, cocoons, hides)

It’s probably not counting*
Cross-cultural data to inform archaeological interpretation

Fourneau de Diable  
136 pebbles (9x15) 
Dordogne, France 

Peyrony (1922)

Image: Geis et al (2023) Multiproxy Analysis of Upper Palaeolithic Lustrous Gravels. PLoS ONE


