PHYS {®40RG

Archaeology can help us prepare for climates
ahead — not just look back

October 12 2018, by Amy Prendergast

Remains of meals at Haua Fteah cave reveal a lot about past climates in in the
Gebel Akhdar region of Libya. Credit: Amy Prendergast , Author provided

Watching the weather for today and tomorrow is relatively easy with
apps and news programs — but knowing what the climate was like in the
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past is a little more difficult.

Archaeological evidence can show us how humans coped with long-gone
seasonal and environmental changes. For me, it's fascinating because it
reveals what life was like back then. But it's useful beyond that too. This
body of data helps us understand and build resilience to climate change
in the modern world.

Archaeological data is now of a standard where it can map past climate
variability, offer context for human-induced climate change, and even
improve future climate predictions.

Surviving all the seasons

As Earth takes its annual trip around the Sun, temperature, daylight
hours and water availability vary through the seasons. These dictate
natural cycles of animal breeding and migration, and plant fruiting and
flowering. Such cycles control the availability of food, shelter, and raw
material resources.

People living in cities might notice the changing seasons: autumn leaves
turn a golden hue, and in summer fresh berries fill the supermarket
shelves.

However, modern technology and global trade networks lessen the
impact of the seasons on our daily lives. We can buy strawberries at any
time of year (if we pay a premium). We can escape summer heatwaves
by turning on air conditioners.

In most parts of Australia, our lives no longer depend on tracking the

changes in plants and animals throughout the year. But in the past, if you
weren't in tune with seasonal patterns, you wouldn't survive.
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https://phys.org/tags/climate+change/
https://www.youtube.com/watch?v=WgHmqv_-UbQ

The entrance to the Haua Fteah cave site, Libya. Credit: Giulio Lucarini,
University of Cambridge

In my work I study how past people interacted with seasonal changes,
using evidence from archaeological sites around the world.

Past and present seasonal patterns have changed due to climate change,
causing cooler winters, warmer summers, or altered rainfall. Different
seasons may occur earlier or later, last longer or be more extreme.

These changes have flow-on effects that can be detected in the
archaeological record.
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https://www.sciencedirect.com/science/article/pii/S027737910500003X
https://www.nature.com/articles/nclimate2468
https://www.nature.com/articles/nclimate2258
https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.12755
http://science.sciencemag.org/content/357/6351/588
https://onlinelibrary.wiley.com/doi/abs/10.1111/gcb.12568
https://www.nature.com/articles/nclimate2468
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Life in ancient Libya

One archaeological site where seasonal changes have been well studied is
the Haua Fteah cave in the Gebel Akhdar region of Libya.

The Haua Fteah covers the transitions from prehistoric hunter-gatherers
(beginning around 150,000 years ago), and prehistoric farmers
(beginning around 7.500 years ago), right the way through to more
recent times.

We found the Haua Fteah experienced the most arid and highly seasonal
conditions just after the last global ice age. This changed the plant and
animal resources available in the local landscape over 17,000 to 15,000
years ago.

However, despite the climate and resource instability, human activity
was the most intense during this period.
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https://www.arch.cam.ac.uk/research/projects/haua-fteah-project
https://www.sciencedirect.com/science/article/pii/S0047248417300283
https://www.sciencedirect.com/science/article/pii/S0047248413002261
https://www.sciencedirect.com/science/article/pii/S0277379116300464
https://www.sciencedirect.com/science/article/pii/S0277379117308521
https://www.cambridge.org/core/journals/libyan-studies/article/cyrenaican-prehistory-project-2010-the-fourth-season-of-investigations-of-the-haua-fteah-cave-and-its-landscape-and-further-results-from-the-20072009-fieldwork/7A3C6CCC383AFB48FA66E16ADACDE28D
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Amy Prendergast excavating a shell rich layer from the archaeological site of
Haua Fteah. Credit: Giulio Lucarini, University of Cambridge

To investigate this, we compared climate records from the Gebel Akhdar
and adjacent regions of North Africa.

It turns out that even though the Gebel Akhdar had an arid and highly
seasonal climate, it was not as arid as surrounding regions at this time.
Scientists believe that increasingly dry conditions elsewhere led to
population increases at the Haua Fteah — people were simply seeking a
less hostile place to live.

Additionally, use of shellfish as a food source changed from a
predominantly winter-focused activity to a year-round activity during
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https://www.sciencedirect.com/science/article/pii/S0277379116300464
https://www.sciencedirect.com/science/article/pii/S1040618215009039
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this period.

Year-round shellfish reliance was probably an adaptation to supplement
the diet when other resources were less available. A mixture of climate
and population pressures likely drove the restriction of resources and
reliance on shellfish.

But beyond just knowing what people ate, and when, hiding in such
shells (and other items) are clues about regional differences in

seasonality.

Here's how it works.

The remains of ancient meals

Archaeologists are essentially trash sifters. We use clues preserved in
artefacts, plant and animal remains that people threw away or left behind
to reconstruct the past.
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Image of shell growth increments from a limpet shell. A shows where the shell is
cut to reveal the cross section in B. The shell cross section in C has been stained
to enhance the visibility of the increments. Credit: Amy Prendergast

Hard animal parts, including mollusc shells, teeth, fish ear bones
(otoliths) and antlers, are routinely preserved in archaeological sites.
These items accumulate from hunting, fishing, farming, and foraging
activities.

The growth of these animal parts over time forms periodic growth rings,
or increments. Much like tree rings in dendrochronology, the structure
and chemical composition of these increments is influenced by the
environment. By analysing these increments, we can understand what the
environmental conditions during the animal's life may have been like.
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https://www.sciencedirect.com/science/article/pii/S0305440315000412
https://www.sciencedirect.com/science/article/pii/S1040618215009684
https://onlinelibrary.wiley.com/doi/abs/10.1002/rcm.7670
https://www.environmentalscience.org/dendrochronology-tree-rings-tell-us
https://www.sciencedirect.com/science/article/pii/S0277379115301888
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Seasonal variations in climate parameters such as temperature, rainfall,
and humidity can be reconstructed by analysing the chemical
composition of these growth increments using the presence of stable
i1sotopes and trace elements.

Analyses of the annual—and in some cases, fortnightly, daily and even
tidal—increments allow us to reconstruct a detailed timeline of
environmental change. This field of study is known as sclerochronology
and it has expanded exponentially in the past couple of decades.

The shells, teeth and animal bones that we analyse are the remains of
food collected and consumed by people. Therefore climate
reconstructions from them can be directly linked to human activity.

We can establish the animal's season of death and season of exploitation
by humans by examining the growth pattern or chemistry of the most
recent growth increment. For example, we can use oxygen isotopes to
reconstruct the sea surface temperature when the animal died. A very
cool temperature tells us that the animal was collected by humans during
the winter.

My colleagues and I recently wrote a review article and edited a journal
special issue highlighting some of the latest research using these
methods. The studies — which included evidence from prehistoric hunter-
gatherers in the Mediterranean to historic Inuit sites in Canada — show
how people dealt with seasonal variability in the past.
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https://www.sciencedirect.com/science/article/pii/S0031018217302614
https://www.sciencedirect.com/science/article/pii/S0016703718303284
https://www.sciencedirect.com/science/article/pii/S0277379117308521
https://www.sciencedirect.com/science/article/pii/S0031018217302614
https://www.sciencedirect.com/science/article/pii/S0031018217302614
https://www.sciencedirect.com/science/article/pii/S0012821X11003475
https://www.sciencedirect.com/science/article/pii/S0031018217305862
https://www.sciencedirect.com/science/article/pii/S1040618215009039
https://www.sciencedirect.com/science/article/pii/S0031018217302614
https://www.sciencedirect.com/science/article/pii/S2352409X18305315
https://www.sciencedirect.com/science/article/pii/S2352409X18305315
https://www.sciencedirect.com/science/article/pii/S2352409X17305862
https://www.sciencedirect.com/science/article/pii/S2352409X17305862
https://www.sciencedirect.com/science/article/pii/S2352409X1830097X
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Marine mollusc shells (Phorcus turbinatus) from the Haua Fteah archaeological
site. Credit: Amy Prendergast

Learning from the past
Climate change is one of the most pressing issues in today's world.
However, our understanding of how human-induced climate change fits

into natural climate variability (pre-industrial) is limited by the
instrumental record, which rarely extends beyond a century or so.

Proxy records of past climate variability—such as increments from
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http://science.sciencemag.org/content/292/5517/662

PHYS 19X

animal teeth or mollusc shells—extend our understanding of long-term
climate variability.

Such abundant archaeological evidence can fill in the gaps from climate
records about seasonal and sub-seasonal variation.

We need the robust, quantitative, detailed data we are now getting from
archaeological sites around the globe. It helps to contextualise current
and future climate change, and to form baselines for environmental

monitoring.

Additionally, these climate records are useful for testing and refining
global and regional climate models. More accurate climate models give
us a better understanding of the overall climate system, and an enhanced
ability to predict future climate change.

Such data may help us build resilience to climate change in our modern
world.

So next time you tuck into your shellfish dinner, or juicy steak, take a
moment to reflect on all of the useful information preserved in the
intricate hard parts these creatures leave behind.

Will archaeologists of the future study your discarded shells and bones?

This article is republished from The Conversation under a Creative
Commons license. Read the original article.

Provided by The Conversation
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https://phys.org/tags/archaeological+sites/
http://www.ipcc.ch/report/ar5/wg1/
https://www.frontiersin.org/articles/10.3389/fmars.2016.00176/full
https://www.frontiersin.org/articles/10.3389/fmars.2016.00176/full
https://phys.org/tags/climate+records/
https://www.clim-past.net/10/221/2014/cp-10-221-2014.pdf
http://theconversation.com
https://theconversation.com/archaeology-can-help-us-prepare-for-climates-ahead-not-just-look-back-101823
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