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About This Talk

A [brief] narrative on the importance of interdisciplinary work.

Take Home 1: Why social scientists need the Earth Sciences
Take Home 2: The Earth Sciences needs interdisciplinary social scientists



Hyper-Arid 
Coast

High-Altitude Plateau
(>4000 masl)

The highest uninterrupted 
plateau outside of the Himalayas 

RESEARCH AREA



Part 1: An Archaeological 
Problem

Cuncaicha Rockshelter: occupied from 12,500 kya

Elevation: 4485 meters (14,715 feet)

• Important site for understanding high-altitude adaptation

• Three Early Holocene Human Burials (9,300 – 8,000)

• Did these individuals live at high-elevation?

This question requires a measure of mobility!



How do archaeologists study 
mobility/residence at altitude?
Popular method: oxygen isotopes



SOME BASICS

• Present throughout our global waters
• Predictable & measurable spatial variation
• Spatial controls: latitude, temperature, 

distance from the source and … altitude! 
• Oxygen values are inversely correlated with 

elevation (low elevation = high oxygen 
values)

• Incorporated into  human tissues (bones, 
teeth, hair, etc.) via drinking over time
• We can measure archaeological materials to 

understand past drinking behavior/location
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! = ((Rsample/Rstandard) - 1)*1000
R = the ratio of heavy to light isotopes (18O/16O) 
Vienna Standard Mean Ocean Water (VMSOW) 



The big question: is altitude the primary control for 
oxygen isotopes in the western Central Andes, or does 

the spatial patterning of surface waters represent other 
processes??



Collect surface water samples 

• Sample from low to high elevation

• Sample multiple times and over seasons

• Photograph & record sample locations

Field Methods
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Expectation: higher oxygen at lower elevations.



What is causing this?



Surface Processes Matter!

In the complex topography of the western 
Andes, the primary freshwater inputs to 

lowland surface waters are high-elevation 
sources fed by Atlantic-derived precipitation. 

As a result, waterbodies at intermediate 
elevations and near the Pacific coast reflect 

“non-local” δ18Owater from the interior Andes, 
incongruous with OIPC predictions. We call 

this the “Watershed Effect.”

Milton et al. 2022
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FINDINGS
• Oxygen isotopes are NOT suited 

for use in archaeological mobility 
studies in the Central Andes

• Future work should focus on 
temporal variability & the effects 
of water infrastructure

• Cross-disciplinary use of 
methods also requires 
interdisciplinary framing



Part 2: Some Reasons 
Earth Science Needs 
Interdisciplinary 
Anthropologists



More Data [& from Remote Areas]

Intentional curation of data for interdisciplinary access and use.



Water Quality & Infrastructure Monitoring

[dams] [contamination]
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