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Huge volcanic eruption disrupted climate but not human
evolution

July 9, 2021

Rutgers University

A massive volcanic eruption in Indonesia about 74,000 years ago likely caused severe climate
disruption in many areas of the globe, but early human populations were sheltered from the
worst effects, according to a new study.
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FULL STORY

A massive volcanic eruption in Indonesia about 74,000 years ago likely caused severe
climate disruption in many areas of the globe, but early human populations were
sheltered from the worst effects, according to a Rutgers-led study.

The findings appear in the journal PNAS.

The eruption of the Toba volcano was the largest volcanic eruption in the past two million years, but its impacts
on climate and human evolution have been unclear. Resolving this debate is important for understanding
environmental changes during a key interval in human evolution.

"We were able to use a large number of climate model simulations to resolve what seemed like a paradox,"
said lead author Benjamin Black, an assistant professor in the Department of Earth and Planetary Sciences at
Rutgers University-New Brunswick. "We know this eruption happened and that past climate modeling has
suggested the climate consequences could have been severe, but archaeological and paleoclimate records
from Africa don't show such a dramatic response.

"Our results suggest that we might not have been looking in the right place to see the climate response. Africa
and India are relatively sheltered, whereas North America, Europe and Asia bear the brunt of the cooling,"
Black said. "One intriguing aspect of this is that Neanderthals and Denisovans were living in Europe and Asia
at this time, so our paper suggests evaluating the effects of the Toba eruption on those populations could merit
future investigation."

The researchers analyzed 42 global climate model simulations in which they varied magnitude of sulfur
emissions, time of year of the eruption, background climate state and sulfur injection altitude to make a
probabilistic assessment of the range of climate disruptions the Toba eruption may have caused. This
approach let the team account for some of the unknowns related to the eruption.
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"By using a probabilistic approach, we aim at understanding the likelihood that some regions were less
impacted by Toba, considering the wide range of estimates of its size and timing, in addition to our lack of
knowledge of the underlying climate state," said Black.

The results suggest there was likely significant regional variation in climate impacts. The simulations predict
cooling in the Northern Hemisphere of at least 4°C, with regional cooling as high as 10°C depending on the
model parameters. In contrast, even under the most severe eruption conditions, cooling in the Southern
Hemisphere -- including regions populated by early humans -- was unlikely to exceed 4°C, although regions in
southern Africa and India may have seen decreases in precipitation at the highest sulfur emission level.

The results explain independent archaeological evidence suggesting the Toba eruption had modest effects on
the development of hominid species in Africa. According to the authors, their ensemble simulation approach
could be used to better understand other past and future explosive eruptions.

"Our results reconcile the simulated distribution of climate impacts from the eruption with paleoclimate and
archaeological records," according to the study. "This probabilistic view of climate disruption from Earth's most
recent super-eruption underscores the uneven expected distribution of societal and environmental impacts
from future very large explosive eruptions."
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RELATED STORIES

Human Populations Survived the Toba Volcanic Super-Eruption 74,000 Years Ago
Feb. 25, 2020 — Researchers present evidence that Middle Palaeolithic tool-users were present in India
before and after the Toba super-eruption 74,000 years ago. The findings support arguments that Homo
sapiens was ...

Mysterious Eruption Came from Campi Flegrei Caldera
Apr. 25, 2019 — The caldera-forming eruption of Campi Flegrei (Italy) 40,000 years ago is the largest known
eruption in Europe during the last 200,000 years, but little is known about other large eruptions at the ...

Modern Humans Flourished Through Ancient Supervolcano Eruption 74,000 Years Ago
Mar. 12, 2018 — Early modern humans living in South Africa around 74,000 years ago prospered through the
cataclysmic eruption of the Toba supervolcano in Sumatra. The Toba eruption was one of the Earth's most ...
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No Volcanic Winter in East Africa from Ancient Toba Eruption
Feb. 6, 2018 — The Toba supereruption on the island of Sumatra about 74,000 years ago did not cause a six-
year-long 'volcanic winter' in East Africa and thereby cause the human population in the region to plummet, ...
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