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(Mis) behaving Climate and the Origin of Agriculture:

How Did Humans Survive an ‘Unpredictable’ Future?

Takeshi Nakagawa, Director, professor, Research Centre for Palaeoclimatology, Ritsumeikan University

I 1. Where “the Present” Stands

When people talk about climate change, it often seems to be based on an implicit assumption: that the climate is
supposed to remain broadly stable, and that some “abnormal” factor is now causing it to change in an unnatural way.
But is this really the right way to understand climate?

On geological timescales, the Earth’'s climate has always been changing. What kinds of climate state are “normal” for
the Earth, and what kinds are “abnormal”? And, against that background, what are the defining characteristics of the
present age?

In the opening section, | will address these questions and consider where we, as people living in the present, stand
within the long history of the Earth’s climate.

2. Geological Time and Human Time

To understand the Earth’s past, we need to turn to geological records. Most such records, however, have only coarse
chronological resolution. As a result, they have not allowed us to reconstruct events that unfolded on timescales people
can actually experience — at most, perhaps, around a hundred years.

A special type of sediment known as ‘varves’ offers a breakthrough in this respect. Varves are layers of sediment that
accumulate regularly, one layer per year. By counting these layers, we can measure time accurately year by year; and
by analysing the materials and fossils preserved within them, we can reconstruct the climate at the time each layer was
deposited. In other words, even if we are looking tens of thousands of years into the past, varves allow us to
reconstruct the kinds of climatic change that people living at the time could have experienced within their own
lifetimes.

In the second section, | will introduce the surprisingly unfamiliar face of the past Earth revealed by varves, and explore
what it might actually have felt like to live in those times, from a human perspective.

3. The Age of Civilisation

Our species, Homo sapiens, first appeared in the world around 300,000 years ago. For the vast majority of that long
history, humans lived as hunter-gatherers. Then, around 11,700 years ago, people in different parts of the world
suddenly began to practice agriculture and settle in one place, and civilisation began to emerge. If the history of
humanity were compressed into a single day, the history of civilisation would occupy only the final 56 minutes.

What, then, was different about those final 56 minutes, compared with the preceding 23 hours and 4 minutes? Put
another way, what are the conditions that make an agricultural civilisation possible? And can we expect those
conditions to continue to be met in the future?

In the third section, | will highlight the fact that the natural conditions we take for granted are not “normal” at all, and
examine what we unconsciously depend upon.
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4. Beyond Future Scenarios

In the Earth’s past, there have been times that bore almost no resemblance to the present. And it is clear that, in the
future too, conditions similar to those of today will not continue forever. How, then, did our ancestors survive such
times? And how will we — or our descendants — confront such times in the future?

In the fourth section, I will consider the future of humanity and the biosphere as seen on geological timescales.

Lake Suigetsu in Fukui Prefecture, Japan. The lake is sometimes
referred to as the “Miracle Lake” because it contains a continuous
sequence of “varves” covering the last 70,000 years — a record
that is unique in the world.
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Varves recovered from Lake Suigetsu. These
thin layers, which accumulate at a rate of
one per year, preserve detailed records of
past environmental changes.

Born in Tokyo in 1968. Graduated from the Faculty of Science, Kyoto University, in 1992. Received
the degree of Docteur en Sciences from the University of Aix-Marseille Ill, France, in 1998. After
serving as Professor at Newcastle University, UK, he took up his current position in 2014.

His research focuses on the detailed reconstruction of past climate change using special sediments
known as “varves”. In 2018, the Varve Museum, a facility dedicated to presenting the results of this
research, opened in Wakasa Town, Fukui Prefecture. His hobby is inventing and building original
experimental equipment. He received the Daiwa Adrian Prize in 2014 and the Kodansha Award for

Scientific Books in 2017.



