
 

The Mesoamerican attraction to magnetism

July 30 2019, by Peter Reuell

  
 

  

Magnetic scans performed on potbelly sculptures from Monte Alto, Guatemala,
now housed in La Democracia, Guatemala, revealed for the first time that they
were originally magnetized by lightning strikes pre-dating the carving process.
Credit: Roger Fu

The purpose of Mesoamerican potbelly statues have been the subject of
debate among anthropologists for decades: Are they depictions of the
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ruling elite? A way to honor dead ancestors? Or perhaps portrayals of
women giving birth?

As the various theories wound their way through academic circles, the
surprising discovery four decades ago that many of the statues, found in
Guatemala, are magnetized in certain spots added a new dimension to
those discussions.

And a Harvard study suggests that where those areas show up is no
accident.

Led by Assistant Professor of Earth and Planetary Sciences Roger Fu, a
team of researchers has shown that artisans carved the figures so that the
magnetic areas fell at the navel or right temple—suggesting not only that
Mesoamerican people were familiar with the concept of magnetism but
also that they had some way of detecting the magnetized spots. The study
is described in an April 12 paper published in the Journal of
Archaeological Science.

"Our direct observation is that there are magnetic anomalies consistently
on certain features of these sculptures," Fu said. "And the question we
asked is whether this is consistent with random chance, or does it require
some knowledge or some awareness of where those anomalies are?

"There's some chance it could happen randomly, but as we find more
and more sculptures that are aligned like this, the smaller than likelihood
is," he continued. "In this paper, we looked at four, and we found a less
than 1 percent chance that this wasn't intentional."

A close study of the anomalies, Fu said, showed they could only have
been caused by one source—lightning.

"All rocks contain magnetic minerals," he said. "If you go outside and
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pick up any random rock, it is magnetic. It's just very, very weakly
magnetic. These rocks are basalts from the highlands of Guatemala, and
they happen to contain quite a bit of magnetite, as well as other magnetic
minerals."

Rocks typically become magnetized as they cool, and minerals like
magnetite, hematite, and iron sulfides become aligned with Earth's 
magnetic field. While that process can create detectable magnetic fields,
Fu said they are usually not even strong enough to move a compass
needle.

  
 

  

The sculptures may have represented people's ancestors — and showed signed of
being magnetized. Credit: Roger Fu
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The fields found in the statues, however, are far stronger—in some cases
nearly four times that of the Earth's magnetic field.

"What happened here is that these rocks were struck by lightning
sometime between when they were formed many thousands of years ago,
and when they were carved," Fu said. "Because lightning is an electric
current, it produces very strong magnetic fields, many orders of
magnitude stronger than normal … and we believe the ancient
Mesoamerican people were able to detect these anomalies."

It's uncertain exactly how they detected the anomalies, but earlier
research had turned up evidence that Mesoamericans may have used
lodestones—naturally magnetized rocks—for a variety of purposes.

"In one case, in 1975, people discovered a hematite-rich bar," Fu said.
"Its purpose was unknown, and it was broken, but it was clearly very
carefully made.

"If you were to tie it on a string or float it on a piece of wood, it actually
could act as a compass needle," he added. "If the makers of these
sculptures had access to a tool like that, that's one way they could have
detected them."

And though the study suggests that ancient Mesoamerican people had
knowledge of magnetism and how to detect it, it leaves unanswered the
question of why the figures were carved to highlight their magnetism.

"The short answer is we don't have a good idea for the exact reason they
did this," Fu said. "There are some hypotheses which are quite intriguing
… that involve digging into why we think people made these sculptures.

"Probably the most successful idea is that they might represent some
depiction of the ancestors of the ruling elites," he continued. "The idea
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is: If you have some claim to power, sculptures of your ancestors with
strong magnetic anomalies could appear very impressive to your
subjects. The word people use in the literature is that there's a
performative aspect to these sculptures, so when the sculptures deflected
a magnetized stone, it would appear as though there was something alive
with it, or some supernatural aspect to it."

Ultimately, Fu said, the study offers key evidence that an understanding
of magnetism existed in the Americas far earlier than first believed.

"In the Old World, there was some documentation of magnetism in the
Greek world by the sixth century B.C., and the first usable compass
wasn't until centuries later in China," he said. "To me, what's really
interesting is this is a completely independent discovery. There's a
perception that the Old World is the advanced world and transferred all
this knowledge to the New one, but we are realizing that they knew a lot,
and I think this is one more piece of evidence for that."

This story is published courtesy of the Harvard Gazette, Harvard
University's official newspaper. For additional university news, visit 
Harvard.edu.
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