I nvestigation into the Taos Hum

April 12 1993
Team Fornms to Study Taos Hum

A team of university and federal |aboratory scientists and engi neers
will use a battery of sophisticated instrunents to investigate a
mysteri ous noi se dubbed "The Taos Hum' by outsiders and sinply "The
sound” by worri ed Taosenos.

The | ow level hum which has been described as a runbling or grinding
sound, began in the spring of 1991. Sone residents have al so described a
nor e annoyi ng, hi gh-frequency sound. It can be heard by sonme people and
not others and can be masked by the wind or househol d noi ses.

Residents in the Taos area have conpl ai ned about the sound and sone
fear it could be a health hazard. "These people are not kooks. There is
sonmething that is really bothering them-- enough to cause sone to | eave
their homes," says team nmenber Joe Miullins, chairman of the University
of New Mexico's Mechani cal Engi neering departnent. "Several of us guess
that whatever it is, it's nore conplicated than one source and one
sound. It will be very hard to sort it out. A lot of good
peopl e have al ready worked on this thing and gotten nowhere."

A Los Al anps National Laboratory scientist and a sound specialist from
Los Lunas consulting conpany in Septenber did some early measurenents
usi ng i nfrasound m crophones. Acconpani ed by people who had heard the
sound, they gained little information.

Al t hough specul ation abounds about its source -- the nmilitary is
usual Iy blanmed -- no one yet knows what's causing the hum Seni or
Departnent of Defence officials have repeatedly said they are unaware of
any activity, classified or otherwi se, that could be the source.

Nobody we have consulted knows of anything that the military is doing
that could cause it," says Millins.

Fol l owi ng Rep. Steve Schiff's request for assistance, a team was
fornmed that now includes scientists and engineers from Sandi a Nati ona
Laboratories, UNM the Air Force's Phillips Laboratory and Los Al anos.

Heari ng experts fromthe UNM Medi cal School will also participate
Bef ore the end of May, the team plans to begin seismic, acoustical and
el ectronmagneti c nmeasurenents

Sandi a and Los Al anps, which have devel oped a nunber of sophisticated
instruments to performtreaty verification work, have staff nenbers
skilled in measuring sounds and el ectromagnetic signals at al
frequencies, Mullins says. In addition, Phillips has geophones used
to nmeasure vibration in the ground. UNMwi Il contribute expertise in
Taos area geology and in the human perception of sound.

"W will do extensive neasurenents around Taos and get people who' ve
heard the sounds to sit with us, Miullins says."W want to Interview nore
peopl e who have heard the sound and try to get as much information as we
can.

The hum may not be just a New Mexico phenonenon, Millins notes.

Simlar |owfrequency hunms have occurred in other areas, often close to
nmount ai ns. Sources of such sounds are both natural and human-nade. For
exanple, "mcroseism"” the faint ground notion resulting from ocean
waves pounding the California and Qulf coasts can be neasured in

Al buquer que, and the jet streamrushing over mpuntai ns can cause
channel s of sound. However, there is no obvious |ink between these
sounds and the Taos hum Millins says.

A 1989 study by the City of Al buquerque, brought on by residents
complaints of a simlar sound, was inconclusive. An investigator for the
Envi ronnmental Health Departnment wote that the sound was not water in
pi pes, phone, electric or gas lines; or a government experiment. He
specul ated that the noise was "a product of nature."

British researchers investigating simlar conplaints have so far
identified industrial sources such as factory fans or huge, underground
wat er punps. However, Millins says, in initial studies, "we haven't



found anything that conmes close to explaining this."

June 7 1993
Scientists Continue Work on Mysterious Sound

Scientists and engi neers who spent a week in Taos investigating the so-
call ed Taos Hun say the strange phenonmenon may not be a sound, nor is
it unique to Taos. | believe it's not an acoustical signal that people
are sensing," said Horace Poteet, a team nenber from Sandia Nationa
Laboratory who can hear the sound. If it were, then one of the

m crophones woul d have sensed it. Simlarly, the teamso far has found
not hi ng obvious in seismc and el ectromagneti c signal neasurenents
collected during field work the |last week of May. However, they wll
continue to anal yze sound, el ectromagnetic and seismc data over the
next few weeks in hopes of gaining new information. They expect to have
a prelimnary retort by the end of June.

"We've done a | ot of neasurenents and run into a few nysteries," said
Joe Mullins, of the University of New Mexico. "Right now we're not close
to being able to say anything. It's disappointing to all of us."

The | ow1evel tone, which has been described as a runbling sound, began
in the Taos area in the spring of 1991, although Al buquerque residents
compl ained of a simlar sound in 1989. Sone residents have al so

descri bed a nmore annoyi ng, hi gh-frequency sound. Few people can hear the
sound, and it can be masked by the wi nd or househol d noi ses.

Fol  owi ng conplaints fromresidents in the Taos area, Congressiona
representatives asked the national |aboratories to look into it. A team
was formed that now i ncludes scientists and engineers from Sandi a, Los
Al amps, Phillips Laboratory and UNM

Team menbers, acconpani ed by Taos residents who hear the sound, used
hi ghly sensitive equi pment to detect, neasure and record acoustic,
el ectronmagnetic, and seisnic signals. An 18-inch, |ow frequency
m crophone, which Millins designed and team nenbers built over one
weekend in his garage, helped rule out sound. The big m crophone was
pl aced in a guest house at the honme of Bob and Catanya Saltznan, where
hearers say the sound is particularly strong. In addition, conventiona
| aboratory ni crophones were arranged in a triangular array outside the
house. Measurenents fromthe four were recorded

“W'd go in, listen, look at the m crophone output, and there was
not hi ng there but background noise, said Mullins, who is chair of UNMs
nmechani cal engi neering departnent.

From a signal generator and | oudspeaker that sinulated the sound,
seven hearers selected | owrange frequencies from33 to 80 hertz. (Hertz
is a neasure of frequency. Human hearing range i s between

20 and 20,000 hertz. The simul ated sound was neasurable. "it was a huge
signal -- about 10,000 tinmes the power of background noise,"™ Millins
sai d.

O her equi prent included: Geophones, which nmeasure seismc signals
created from ground novenent. Geophones are normally used in seismc
studies of oil fields aid in treaty verification work.

Magnet onet ers, whi ch nmeasure nagni tude and direction of nagnetic
fields.

El ectronmagneti ¢ antennae, which neasure electrical and magnetic fields
frompower lines, cloud

charges, radars, or radio transnmtters. This equiprment is nornmally used
to check weapon systemvulnerability to el ectronagnetic signals.

Readi ngs fromthese instrunments have so far reveal ed nothing dramatic.
Typically, the electromagnetic |evels observed are far bel ow what
research indi cates people can sense. Poteet said.

"Right now, we're trying to chase down what |ooks |ike power line
harnoni cs.” said Millins. It could cause sone sounds or perceptions. we
don't know if that's what people hear." Conputer analysis fromfield
recordi ngs may bear nore information, including frequencies, anplitudes,



timng, direction and correlations in data.

In the next stage of the investigation, hearing experts fromthe UNM
Medi cal School will also participate. Dr. Fred Herzon, an ear, nose and
throat specialist, said nedical professionals will want to know why somre
peopl e hear the sound and not others.

The sound is not just a Taos phenonenon, Millins said. British
researchers have been studying |ow | evel sounds and vibrations since the
1970's. Wth publicity surrounding this investigation, Milins has
gotten calls frompeople all over the country with simlar conplaints.

August 23 1993
Hum I nvestigation: Source Still Unknown, Questions Raised

Scientists and engi neers investigating the Taos Hum did not detect the
source of the mysterious and annoyi ng sound heard by sone Taos area
residents, but they continue to believe the phenonenon is real. Their
report, released today, raises questions about the area's electric power
grid and the proliferation of electromagnetic noise,

In the next stage of the investigation, scientists will focus
on how the ear perceives | ow frequency energy.

"It's a scientific nystery, which is evolving, says JimKelly, a
heari ng specialist at the University of New Mexi co School of Medicine.
W’'re not going to drop the ball on this investigation, if anything,
it's nore interesting rather than. |less."

The | ow frequency hum which hearers liken to an idling diesel engine,
began in the Taos area in the spring of 1991, although Al buquerque
resi dents have conpl ai ned of a simlar sound since 1989. Publicity about
the Taos hum has pronpted hundreds of calls fromsufferers all over the
country. For sone, the humis a small annoyance: others have suffered
pressure on the ears, nose bleeds, dizziness and headaches. Al say the
hum di sturbs their sleep.

Fol | owi ng conplaints fromresidents in the Taos area, Congressiona
representati ves asked the national |aboratories to ook into it. A team
was formed of scientists and engineers from Sandi a and Los Al anps
national |aboratories, Phillips Laboratory and UNM

During the |last week in May, team nenbers, acconpani ed by Taos
residents who sense the hum used highly sensitive equi pment to detect,
nmeasure and record acoustic, electromagnetic, and seismc signals, al
the known energy sources of sounds or vibrations. They took neasurenents
in four locations where hearers sense the humstrongly -- the home of
Bob and Catanya Saltzman south of Ranchos de Taos, the Taos gol f course,
three sites in the Tres Piedras area west of Taos, and, at
a |later date, sites near Lunberton and El Rito.

Measurenents reveal ed nothing dramati c or obvious in Taos, although
team nmenbers were able to rule out external sound.

"There was nothing unusual," says Joe Millins, a UNM nechani ca
engi neering professor. "There were no |large signals we, don't see other
pl aces, nothing out of the ordinary."

The team | ooked for el ectromagnetic signals that m ght indicate
radar, ELF :extrenely |ow frequency) radi o transm ssions, or other
Department of Defence activities and found none.

"We're all very disappointed,” says Horace Poteet, of Sandia Nationa
LabO{atories, who can al so sense the hum W hoped we could hel p these
peopl e.

Team nenbers say sonme people could be unusually sensitive to radio
frequency or mcrowave radi ation fromthe grow ng vol unme of
el ectronagnetic noi se as society relies nore and nore on electric
gadgets, nmicrowave communi cati ons and cordl ess devi ces.

It'’s a fact that we're slowy building up the background of

el ectromagnetic noise,” says Miullins. '"W're going to nore and nore
cordless things, all electromagnetic transnitters. Wether that's the
cause of the hum we don't know, but we can't wite it of!



One curious aspect of readings taken in the field north of the
Sal t zman house was the high levels of 60-hertz signals and their
harnoni cs (signals at 120 hertz, 180 hertz and other multiples).

(Hertz is a neasure of frequency.) Measurenents showed that these
signals were present on the Taos area electric power arid.
"It was apparent that stray fields along the ground were quite strong,
even well away from any power lines," according to the team s report.
"However, there were no firmindications that the presence of these
strong overtones were sonehow responsible for the hum"™
The hum a bona fide scientific mystery, deserves additional inquiry,
the report says. Because external, physical possibilities have been
exam ned, UNM scientists now want to | ook at the human side of the
puzzle -- hearers thenselves -- as the best renmaining approach to
identify the source.
Possi bilities include unusual hearing sensitivities, effects on ears
fromsome interaction with the environnent, or disorders of |ow
frequency hearing. They nmay even find that the ears have a new way of
percei vi ng energy.
The goal of this research is to identify the source of the hum
internal or external to the ear, and to suggest ways to reduce its
i mpact on sufferers
Kel Iy dism sses hearing inpairnments like tinnitus, which causes a
hi gh-frequency ringing in the ears, as the likely source of the hum but
he is interested in otoaccoustic em ssions, or sounds actually produced
by the ear. Mdst studies of this phenonenon ignore frequencies bel ow 250
hertz, and little is known about the region of the inner ear that
recei ves | ow frequency sounds.
The receptor cells of the cochlea, in the inner ear, are the subjects
of increasing interest. In the |last ten years, scientists have |earned
that they don't just receive sound but vibrate
actively and can be provoked or tuned to resonate at particul ar
frequencies. Sonething in the environment may be causing people's ears
to emt sounds they can then hear, according to the report.
Anot her factor is that humans can focus on particular sounds; this is
known to increase perception of a sound, especially an annoyi ng one. The
brain may do this, scientists have | earned, by changi ng physica
properties of the inner ear's receptor cells.
"I't's not surprising that people can select for the hum If they're
di sturbed by a sound, they may selectively attend to it," says Jim

Kel l'y.

"Qtoacoustic em ssions are al so extrenely

i mport ant.
They're a carefully studi ed phenonenon in hearing science. That's why
we're focusing on them They're the best candidate for this." "We'd |ike
to help people who are suffering, and obviously there is sonething to be
| earned here," says Millins.

March 16 1994
Second Phase of Research on Taos Hum Begi ns

Uni versity of New Mexico researchers will begin the second phase of
study on the "Taos Hunmt this nonth with work that has broader
applications in medicine.
JimKelly, an ear specialist with the UNM School of Medicine,
is surveying residents of Taos and the surrounding area to | earn who
percei ves the nysterious sound, which has troubled sonme residents of the
area since 1989 Surveys, in Spanish and English are in the mail.
Meanwhi | e, UNM physi ci st and engi neer Joe Millins has devel oped a new
instrument to test the | ow frequency hearing of those who perceive the
hum Horace Poteet, distinguished menber of Sandia Nationa
Laboratories' technical staff and nmenber of the original hum study team
will continue his research with a letter of acadenic title as a UNM
research professor.



"We are poised now to | aunch a thorough scientific investigation of
this phenonmenon,"” says Kelly. W want to know why sone people hear it
and sone don't.

The renewed investigation will use the humas a springboard to | ook at
how t he ear processes |owfrequency sounds. "This is the first detailed
study of |owfrequency hearing, Kelly says, and the results will be

useful to nedical professionals. "The technol ogy we have devel oped to
| ook at | owfrequency hearing can also be used for the hum"

This phase of work is funded with $37,000 in seed noney fromthe
nmedi cal school, which covered the cost of the survey, devel opnent of the
new equi prent and support staff salaries. The Departnent of Mechanica
Engi neering is contributing the tinme of Mullins and engi neering senior
Carl os Mel endez Jr. who has fabricated some of the new equi pnent and
written conputer software to conduct hearing tests. Wth prelininary
results, the research team can seek federal and foundation funds for
| ong-termresearch.

The hum which hearers liken to an idling diesel engine, began in the
Taos area in the spring of 1991, although Al buquerque residents have
conmpl ai ned of a simlar sound since 1989. Sonme hearers have al so
suffered pressure on the ears, nose bl eeds, dizziness and headaches. Al
say the hum disturbs their sleep.

After Congressional representatives asked the national |aboratories to
look into it a teamof scientists and engineers from Sandi a and Los
Al anos national |aboratories, Phillips Laboratory and UNM | ast spring
spent a week in Taos. They used highly sensitive equi pnent to detect
acoustic, electromagnetic, and seismc signals but found nothing
dramatic or obvious. W've | ooked at the environnent," says Kelly, "Now
we have to | ook at the individuals."

Possi bilities include heightened sensitivities to sound, changes in
hearing fromsonme interaction with the environment, disorders of |ow
frequency hearing, or as yet undetected el ectromagnetic signals in the
area. Kelly dism sses hearing inpairnents |ike tinnitus, which causes a
hi gh frequency ringing in the ears, as the likely source of the hum but
he is interested in otoacoustic em ssions, or sounds actually produced
by the ear. Previous studies of this phenonenon have ignored frequencies
bel ow 250 hertz, and anal ysis of these emi ssion may provide infornation
about disturbances in the region of the inner ear that receives | ow
frequency sounds.

The survey, nonths in preparation to assure it was scientifically
valid, will help identify individuals who are willing to participate in
hearing studies using the new equipnent. In April, the teamwll go to
Taos to study the ears of hearers and gather nore information fromthem

Heari ng test equi pnent consists of a powerful IBM mcroconmputer, a
state-of -the-art digital signal processor (Ariel Corp.'s SySid Test and
Measurenment Systen), and an ear insert devel oped by Millins and
Mel i ndez. The equi prent can generate a variety of |ow frequency sounds
and perform sophisticated anal ysis on human responses.

"We're trying to nmeasure sound that's 10 to 100 tinmes bel ow t he faintest
sound that can be heard, Kelly says. It nust be that sensitive to study
the properties of their ears.”

The team can generate any conbinati on of |ow frequency signals and
anal yze their effects on the inner ear, Kelly says. In addition, they
can neasure otoacoustic eni ssions. "Nobody's neasured otoacoustic sounds
at these frequencies, Millins adds. "W believe they exist and can be
measured. "

In a related study, Kelly, Miullins and Poteet will join Arthur
Di ehard, assistant professor of surgery and staff surgeon at the
veterans Medical Center, in a study of otoacoustic em ssions from
Meni ere's Di sease patients, who suffer fromlowfrequency hearing | oss
and periodic dizziness. Specialists in Meniere's D sease are very
interested in this work,* says Millins. "They're not interested in the
hum but they want information about problens in | owfrequency hearing.

Anot her application is workpl ace sounds that may annoy workers to the
poi nt of causi ng physical distress and sl ow ng production



Nobody to date has | ooked at | ow frequency hearing in these people
because the technol ogy has not been available," Kelly says. 'Wat we are
really studying is hearing and its disproportionate influence on human
behavior. W still want to know the origin of the humand how to stop
it, but we also want to learn why people react to it as they do."

August 3 1994
Taos Survey Conplete: Hearers Step Forward

Uni versity of New Mexico researchers have conpleted a survey of people
living in and around Taos and identified 161 people, or 11 percent of
respondents who hear the Taos Hum

Statistically that's a | arge percentage, says JimKelly an ear
specialist with the UNM School of Medicine.

Kelly teaned up with university psychol ogists to survey residents of
Taos, Questa, Eagle Nest, Penasco, Ranches de Taos and Tres Piedras.
Their goal was to gauge how nuch of the area's population is affected by
the nysterious sound and | earn about the comon experiences of hearers.

The hum which hearers liken to an idling diesel engine, began in the
Taos area in the spring of 1991, although Al buquerque residents have
conpl ained of a simlar sound since 1989. Sonme hearers have al so
suffered pressure on the ears, nose bl eeds, dizziness and headaches. Al
say the hum disturbs their sleep.

Surveys, carefully worded to avoi d bi asing readers, were designed by
associ ate professor Steve Gangestad and eval uated by graduate student
Eri c Augustson, both of the UNM psychol ogy departnent.

They were nmailed last spring to 8,000 area residents. Response was
substantial, Kelly reports, at 18 percent, or 1,440. Typical response
for a survey like this is less than 10 percent. O those responding, 11
percent, or 161, "perceive what we classify as the hum" Kelly says.

They are primarily baby booners, are evenly divided between nen and
worren, and nostly live in Taos or Ranchos de Taos

Here are the results of respondents

73 percent were between 30 and 59. Wile nost adult hearing ail nents
}r?uble el derly people, hearers, Kelly notes, "are in the prine of

ife."
About half (52 percent) of hearers are fenale, and half (47 percent)
mal e. (One percent didn't identify their gender.)
That says sonething too, Kelly says. Male hearing is nost likely to he
af fected by environnental or work-related noise, factory racket or
gunfire and expl osi ons.
Just over half of hearers first perceived the sound in either Taos or
Ranchos de Taos, while another 37 percent heard it el sewhere, usually in
the mountai ns around Taos.
Si xty-seven percent have heard the humfor one or nore years.

It's not a transient phenonenon," Kelly says. "The vast mgjority have
heard it for at least six nonths, many for nore than two years. when it
starts it doesn't go away. This will make it difficult totie to a
single event," such as a nicrowave tower installation.
Seventy-five percent hear the humdaily, every few days or once a week.
"That's frequent, Kelly says. It neans that a signal, either internal or
external, is probably always present but only rises above background
noi se at night when it's quiet. A few people, 5 percent, hear the hum
conti nuously.
One interesting result is that 17 percent reported hearing the hum at
one time but not currently. This suggests there nay be a way to | ose
your sensitivity to it or suppress that sensitivity, Kelly says.
Si xty-two percent hear the humlate at night or in the early norning.
Those nunbers again raise the issue of the sound being nmasked by daytinme
noi se.



Some hearers, 23 percent, hear the hum outside the Taos area.

Kelly notes that the survey nunmbers coul d be sonewhat skewed. Hearers
may have been nore likely than non-hearers to respond to the survey. On
the other hand, actual nunbers may be even hi gher because sone hearers
didn't care to publicly identify thensel ves.

Medi a attention, he said, has been a m xed blessing. Publicity about the
hum probably fuelled the high response rate, he says, but nay al so have
prej udi ced sone responses.

A segrment of the population clearly resents the inquiry, Kelly says.

A nunber of respondents conplained the survey was a waste of tinme and
bl amed newconers, New Agers or "pot-snoking hippies" for what they
perceived as an invention. However, hearers outnunbered the sceptics
three to one, Kelly says.

Those who take a dimview of the work "don't understand that we've
gotten letters fromreasonabl e people living all over the country, he
says. He adds that the hum presents scientists with an opportunity to

| earn about the nechanics of | owfrequency hearing and shed new | ight on
| ow frequency hearing disorders. "W're trying to probe a very poorly
under st ood regi on of the inner ear, the region where | owfrequency
sounds are processed.

There is only one known disorder of |owfrequency hearing, Meniere's

di sease, which is also a subject of the current study. "If this is a
di sorder of |ow frequency hearing, we want to know about that," Kelly
says.

This survey was a necessary first step in research. "The first thing to
do is determine an incidence rate and then the characteristics of the
affected individuals,' he says, "That's standard clinical procedure.”
The next step will involve testing the | owfrequency hearing of those
who perceive the hum UNM engi neer and physicist Joe Millins and his
research associate Carl Ml endez are designing and buil di ng hardware and
software to make objective neasurenents of hearers' sensitivity to | ow
frequency

sounds.



