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Fruit �ies do it. Tiny north ern wheatears do it. Even sal mon in the seas do it. All nav i gate
us ing Earth’s mag netic �eld. In fact, hun dreds of an i mals mi grate this way, some over
long dis tances. But one species has al ways been ex cluded from this elec tro mag netic ori en -
teer ing club: Homo sapiens. Men and women show no ev i dence of pos sess ing in ter nal
com passes, re searchers have in sisted.

But now this view is be ing chal lenged. In a pa per in the jour nal eNeuro, sci en tists at the
Cal i for nia In sti tute of Tech nol ogy re port ev i dence that men and women’s brains re spond
to changes in mag netic �elds and these al ter na tions could al low them to di� er en ti ate
north from south and nav i gate with out com passes.
“We have found proof that hu mans pos sess a de �n i tive sixth sense – mag netism,” said
project leader Pro fes sor Joseph Kirschvink. “This sen sory modal ity is real. It could ex plain
why some peo ple have bet ter senses of di rec tion than oth ers, for ex am ple. It might even be
pos si ble
one day to re store our an ces tral abil ity to use mag netic �elds to nav i gate.”
The claims are con tro ver sial, how ever. Other re searchers say Kirschvink’s ex per i ments
might have shown the brain re sponds to changes in mag netic �elds but that does not mean
they rep re sent the ac tions of an in ter nal mag netic sense. “If I were to stick my head in a
mi crowave and switch it on, I would see e� ects on my brain waves,” a bio physi cist,
Thorsten Ritz from the Uni ver sity of Cal i for nia, Irvine, told the jour nal Sci ence. “That
doesn’t mean I have a mi crowave sense.”

Sci en tists in Cal i for nia be lieve that in ter nal com passes might once have
en abled our an ces tors to nav i gate as an i mals do to day.
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It is a con tentious is sue, and on Fri day it will be de bated at a con fer ence on an i mal mi gra -
tion held by the Royal In sti tute of Nav i ga tion at Egham, near Lon don. Kirschvink will at -
tend. “I ex pect sparks to �y,” he told the Ob server.
In his ex per i ments, Kirschvink – work ing with col leagues in the US and Ja pan – placed
vol un teers in side six-sided alu minium cages that could pro tect them from Earth’s mag -
netic �eld. Par tic i pants’ brain waves were mea sured while di� er ing mag netic �elds were
ar ti � cially in duced in side the cages.
A to tal of 34 men and women took part, and the team dis cov ered that cer tain ori en ta tions
they in duced in the mag netic �elds caused their al pha brain waves to drop sig ni�  cantly.
Such changes nor mally hap pen when the brain is pro cess ing in for ma tion. “Es sen tially,
their brains were freak ing out in re sponse to changes in mag netic �elds,” said Kirschvink.
Other sci en tists are more cau tious. “This is very in ter est ing re search but it needs to be
repli cated be fore we can think of sup port ing claims that hu mans can de tect and ex ploit
mag netic �elds,” said Pro fes sor Peter Hore of Ox ford Uni ver sity.
In ad di tion, the re sults pro duced by Kirschvink’s vol un teers are mod est com pared with the
kinds of re sponses to mag netic �elds achieved by other species, such as the north ern
wheatear bird, which reg u larly trav els from Alaska to Kenya on re turn jour neys of some
19,000 miles.
“We have stud ied north ern wheatears in the lab o ra tory and we know they re spond to
changes in mag netic �elds, so it is hard not to be lieve they are do ing the same in the wild,”
added Hore, who will also be at tend ing this week’s meet ing. “Of course, when they get
near their des ti na tions they prob a bly use other senses and cues: their sense of smell, and
the sun and stars, for ex am ple. Nev er the less, it is clear the north ern wheatear pos sesses a
re mark able power when it comes to de tect ing mag netic �elds.”
As to the mech a nism ex ploited by wheatears to nav i gate, Hore said he be lieved the birds
used pho to sen si tive mol e cules which can be turned into one of two di� er ent chem i cal
states de pend ing on the di rec tion of a mag netic �eld like the Earth’s. “These chem i cals,
called cryp tochromes, are in the reti nas of bird’s eyes, and they act as in ter nal com -
passes,” Hore said.
‘Mag netism could ex plain why some peo ple have bet ter senses of di rec tion than oth ers’
Pro fes sor Joseph Kirschvink
Kirschvink takes a di� er ent view. He says his re search points to an al ter na tive ex pla na tion:
the ex is tence of spe cial cells that con tain iron-based crys tals. These ro tate rather like the
nee dle of a com pass, open ing or clos ing pores in the cells and al ter ing sig nals sent to the
brain. “They have to be there,” he says.
As to why we do not wit ness peo ple us ing in ter nal com passes to nav i gate to day, mod ern
life may have oblit er ated their rel a tively weak op er a tion in hu mans, it is ar gued.
For ex am ple, Kirschvink points to stud ies of Asian and Aus tralian peo ple who speak lan -
guages that are fun da men tally di� er ent to Euro pean lan guages. These di� er ences could
in �u ence our abil i ties to re spond to weak sig nals from our “in ter nal com passes”.
“These peo ple have no words for front or back or to your right. In stead they talk about
look ing in a di rec tion to your north or turn ing to your east. These are lan guages of geo -
graphic ref er ence and they are still spo ken by abo rig i nal peo ple.”



10/4/2019 Can you feel force... Do hu mans re act to mag netic fields?

https://www.pressreader.com/uk/the-observer 3/3

Such lan guages would be bet ter suited to re spond ing to in ter nal com passes, added
Kirschvink, and would help men and women to think in ways that keep them tuned to their
in nate abil i ties to nav i gate. “Euro pean lan guages, which have an ego cen tric ref er ence
frame, may now be block ing our abil ity to use our brains in this way,” he added.


