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L5: A SETTLEMENT IN SPACE

By Curt Sutherly

Eves focussed upward, I suddenly sigh,
thinking of powerful wines
And of men reaching beyond the sky.

Preliminary note: while a report on the proposal for a
future settlement in space may seem, to many SITU
members, to be rather non-Fortean in nature, one must
keep in mind that many of our unexplained events seem
to spring archetypically from man’s yearning for the
heavens. The UFO phenomenon, or perhaps more cor-
rectly — the spaceship-in-the-sky syndrome, is a sound
example of this. Even man’s ancient gods were, for the
most part, an embodiment of an archetypal desire to fly
upward, on and on into the void.

On still another tack, consider the words of many UFO
entities when speaking to (or through) their contactees:
“You are endangering the balance of the universe,” are
words made familiar to us by such writers as John Keel.
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Whether one believes in the existence of the entities pro-
jecting that concept—or believes in them not at all, the
thought is sufficient to give pause. But how, you ask, does
this relate to the proposal of a settlement in space? Quite
simply: the settlement could well be a cure-all or an end-
all to many of man’s present socio-environmental prob-
lems. So, with these thoughts in mind, read on . . .

¥ ¥ ¥

A few years ago, before the final lunar landings were
made by members of the Apollo exploration teams, the
notion of a huge, revolving establishment in space would
have been considered mildly interesting to some, even
amusing to others. After all, the concept was drawn from
the early pages of science fiction — an anachronistic
dream hardly worth mentioning in a day when the moon
itself was being explored.

Around the same time, the so-called “energy crunch”
reared its head, and the scientific community was sud-
denly forced to look anew for a technological means with
which to escape that dreadnaught. Even the United

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION



States, a nation among the bountiful, harbored many
people who went to bed cold at night after beingforced to
turn the furnace down for lack of fuel or the money to pay
for it. Ideas as seemingly out of place as the aforemen-
tioned space settlement resurfaced: solar energy, re-
kindled coal-burning techniques, even wind power, to
name a few, became major issues of importance. But
again there were the scoffers. Coal was a thing of the
past, they said, at least in the wealthy countries. Wind
power was only good for sail boats, and as for solar power
— anyone with any sense knew solar power was barely
adequate for running small electric cars.

But in any age there are always those who refuse to die
laughing.

Two such persons are Princeton University’s phys-
icist Gerard K. O’Neill, and former astronaut-scientist,
Dr. Brian O’Leary. When O’Neill first presented his
notion of a space colony locked in orbit midway between
the Earth and the moon, the skeptics were legion, fre-

quently jumping up and down, rattling their teeth and.

screaming that such an idea was preposterous — and fur-
thermore, financially unsound. For once the scoffers
weren'’t laughing, exactly; they were complaining. Later,
however, members of the United States National Aero-
nautics and Space Administration (NASA) came to the
rescue, reasoning that, should the colony concept be
handled as O’Neill envisioned, it could be a potential
mode of escape from the omnipresent threat of insuffi-
cient energy reserves. Furthermore, such a program
could perhaps boost the space administration’s dwind-
ling budget — a relentless problem since John Ken-
nedy’s assasination in 1963. Finally, after a good deal of
crosstalk, it appeared the first step toward realization of
O’Neill’s interplanetary settlement had been taken . . .

e

Midway between Earth and the moon is a point re-
ferred to as F5, a pivotal area of space influenced by the
gravity wells of the Earth, moon, sun, and to some degree
the outer planets of the solar system. The position L5
honors the noted French mathematician Legrange, who
calculated that anything locked in orbit at this spacial
position would remain so fixed unless deliberately re-
moved. It is at point L5 that O’Neill and O’Leary see the
first of perhaps many space settlements taking shape.

Anyone who has ever viewed the American television
series, The Six Million Dollar Man, which depicts the
adventures of a man refitted with biochemical (bionic)
artificial limbs, is familiar with the program’s opening
words: “We have the technology ...” So it is with the
space settlement. The technology to go ahead and build a
vast orbital platform is available. All that is lacking is to
convince national and international governments that the
project is not a waste of money and effort. This is the task
which Dr. O’Neill has set for himself, knowing quite well
the job of convincing hard-headed politicians will be any-
thing but easy.

In order to complete the first orbital platform, a lunar
mining base will first have to be established. From this
station on the moon, ore and mineral elements wvital to
construction of the L5 platform will be mined. O’Neill has
diagrammed a unique and rather non-complex method
for getting this ore into orbit: the mineral will be hurled
from the moon by means of a mass accelerator which will

provide sufficient thrust to obtain escape velocity for the
particles being lauiiched. The technique, by all outward
appearances, will provide no real engineering problem,
owing to the moon’s slight gravity field.

Once fired from the moon’s surface, the needed ele-
ments will be guided along (possibly by smaller particle
accelerators) and finally nudged into place at point L5.
With the ore in final orbit, crews working from descen-
dants of today’s now-complete (but as yet untested)
space shuttle will begin work on the space platform.
According to O’Neill and O’Leary, the first orbital settle-
ment could be ready for inhabitation within 25 years of
the project’s initiation, providing all problems are dealt
with satisfactorily.

Which leads us to the settlement interior: will it be a
drab, sterile environment in which humanity will even-
tually feel too confined for proper existence? Definitely
not, say all associated with the program.

According to Dr. O’Leary: “Science fiction has taught

-us that living in space necessitates a sterile cabin en-

vironment. The spaceships and space stations of the
twenty-first century and beyond are envisioned as ... anti-
septic, quasi-military, white-walled, sliding-door, control
panel, television-screen closed spaces.” This, says
O’Leary, is entirely the opposite of the current colony
vision.

“Aesthetically pleasing” is the term being applied to the
L5 project, which itself will be — tentatively — of a com-
bined cylinder/spherical design. Earlier engineering pro-
posals had described the settlement as a huge wheel-in-
space much like those frequently seen in artist render-
ings. However, the latter abode would be too difficult to
develop in space, experts now believe, and the alternate
design has been proposed.
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Dr. O’Leary estimates the space platform will be
approximately 500 meters in diameter, which he says is
equal to a walk along the circumference of roughly one
mile. The station would revolve at a speed of about two
complete spins per minute, thus giving inhabitants the
near equivalent of one Earth gravity of weight. The
number of actual settlement residents would be about
10,000 total, many of whom would be occupied with jobs
necessary to maintaining the station’s assorted life sup-
port systems.

Settlement life, however, would not be confined to the
human variety. Animals of various species, including
poultry, livestock, and family pets would be a part of the
spacial scenario. NASA engineers are even seriously
considering a man-made “river” for both aesthetic and
practical value, and which might (in fact, probably would)
be stocked with assorted fish and water-born plant life.

Spacial sporting events would take the place of Earth-
side athletics and include such events as hang-glidingand
human “free-fall” flight at the hub or central axis of the
settlement where little or no gravity would be in effect.

Shrubs, trees, and plants of endless varieties would
facilitate both the beauty of the settlement and help
supplement the mechanized air recycling system sure to
be in operation. Life within the L5 platform could, in
short, be both interesting and exciting.

Over and beyond its purpose as a home in space, the
L5 settlement would have other, vastly more important
uses. The greatest of these is the likelihood of collecting
solar energy from the sun, storingit, and transmittingit to
receiving/distributing stations on Earth’s surface.

Accordingto Dr. O’Leary, the entire electrical needs of
the mainland United States could be provided via space-
born solar power transceivers within 20 years of the initia-
tion of such an operation. Furthermore, he also points
out that with continued expansion of solar power sta-
tions, the needs of the entire planet could be supplied
soon thereafter.

In a nutshell, the solar power scheme reads like this:
once firmly established, the space settlement residents
would begin construction of giant solar power collectors.
Using the space shuttle, these collectors would actually
be manufactured in orbit, since the cost of building and
launching them from Earth would be too immense.
Energy stored within the collectors would then be focus-
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sed into a low-density microwave beam, and in this way
be transmitted through the Earth’s atmosphere to be
picked up and redistributed by receiving stations on the
planet’s surface as electrical energy. Present conven-
tional power conversion systems would be adequate to
handle the necessary electrical generation.

Considered in this light, the entire scenario seems
quite feasible. Perhaps too feasible, many lobbyists will
no doubt declare, thus raising the ultimate issue of
money. '

However, Dr. O’Leary has pointed out that the entire
project “would be just a fraction of the hundreds of bil-
lions of dollars earmarked for Project Independence (the
American scheme to become ‘energy independent’
within the next 20 years).” Surely the colony concept is a
viable alternative to such energy harnessing techniques
as nuclear power (which actually increases the cost of
electricity), or the millions of dollars being used to de-
plete the world’s oil fields. Coal mining also has its draw-
backs inasmuch as it causes extensive environmental
damage through strip-mining — damage which years are
needed to correct. And like oil, the planet’s coal re-
sources will be largely depleted before another century is
finished should the population continue at its present rate
of expansion (about two percent per year).

This leaves us with nuclear and solar power for the
long-range future, and real efforts to advance the tech-
nology of the former have so far been largely without
success.

All of which brings us back to the concept of the space
settlement and its potential as a center for solar power
collection and dissemination. If O’Neill, O’Leary, and the
many scientists and engineers now championing this pro-
ject are greeted with success, an entire new energy-sulffi-
cient world may awaken before and around us. Should
this happen, humanity can then look with renewed
interest at space and its distant points of light, and per-
haps see the day when men will arise on spectacular new

engines — on their way to the stars. Eég 2

Additional information on O’Neill’s space settlement
may be obtained by writing: Dr. Brian O’Leary, Dept. of
Physics, P.O. Box 708, Princeton University, Princeton,
NJ 08540.
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SKYQUAKES—THINGS THAT
GO BUMP IN THE NIGHT

EDITOR’S NOTE

Although we realize the military released a state-
ment in early March of this year admitting that
some of the unexplained sky blasts occurring along
the East Coast were caused by experimental flights,
we feel the explanation offered does not fully ex-
plain the recent phenomenon (let alone the his-
torical cases), nor such related events as the light
flashes which sometimes accompanied the blasts.

By Jon Douglas Singer

“The sky is falling! The sky is falling!” —Chicken Little
“Good Lord, preserve us fromghoulies and ghosties and
things that go ‘bump’ in the night.”

—Traditional Scottish prayer

On December 2, 1977, the peaceful skies of the north-
east were shattered by a series of tremendous blasts. The
New York Times reported that the blasts occurred on 7
occasions up to December 15.!

The blasts were highly unusual in nature. When they
were recorded by instruments at Columbia University’s
Lamont-Doherty Geological Observatory at Palisades,
New York, it was found they gave off a force equalling 100
tons of dynamite. Specifically, two of the uncanny blasts
occurred on December 2 and five more were reported on
December 15. One of the observatory scientists, Dr. Wil-
liam Donn, found that the blasts were so powerful that
they had been reported from Connecticut to South Caro-
lina. Indeed, the Times noted, the blasts were so strong
that employees at the Oyster Creek nuclear power plant
in southern New Jersey had been evacuated for fear of a
possible earthquake. Dr. Donn noted that while no
anomalous wave patterns had been reported on the East
Coast, the blasts were nevertheless more powerful than
sonic booms. The Federal Aviation Agency, however,
had ruled out the possibility that the booms had been
caused by supersonic aircraft.

Another New York Times article reported that the
blasts had not only occurred high in the atmosphere and
many dozens of miles off shore.2 The article added that
the Federal Aviation Authority not only denied that sonic
booms were the cause of the blasts but also stated that
the explosions were not nuclear in origin. In fact, their
assertion had been supported by microbarograph read-
ings which showed definite indications that the blasts
were not caused by aircraft passing the sound barrier.

If the blasts were neither supersonic nor nuclear in
nature, what were they? The Times reported that the
same scientist, Dr. William Donn, an expert in acoustical
science, had put forward a hypothesis which suggested
the blasts were caused by bubbles of methane gas which
escaped from cracks in the continental shelf. The gas
bubbles would rise into the atmosphere where they

would then be ignited by static electricity. This explana-
tion seems unconvincing when one considers the fact
that so many uncanny explosions occurred at so many
different places. Are we to accept the notion that a giant
crack or series of cracks suddenly opened all along the
East Coast?

Nevertheless, a similar theory was reported by the
Denver Post.? The Post cited an anonymous AP dis-
patch which mentioned the theory of Dr. Stanley Klemet-
son, an environmental engineering scientist and also an
associate professor of civilengineeringat Colorado State
University. Dr. Klemetson also suggested that methane
or hydrogen gases had caused the explosions. Klemet-
son’s theory differed from Donn’s in that the former sug-
gested that the gases originated in submerged deposits of
sludge such as garbage and treated waste deposits. The
gases accumulated, rose to the surface, and then into the
air. The gas, if warmer than the surface air, would then
rise high into the sky, where natural static electricity
would ignite it. Klemetson supported his hypothesis by
noting that the blasts occurred near major coastal cities
such as New York, where garbage is dumped offshore.

An alternate theory was posed by Dr. Donn. Accord-
ing to the San Antonio Express,* Donn suggested the
enigmatic explosions were the result of secret military
tests. Donn added that the causes of the blasts were
probably so secret that various branches of the govern-
ment didn’t know that other government departments
were working on new equipment, such as weaponry,
which would initiate the blasts. However, the Express
was told by the Pentagon that the defense agency had no
knowledge of the skyquakes and that it knew of no mil-
itary tests which were responsible for them.

Another theory concerning the blasts’ origin was sug-
gested to me by Mr. Bob Warth, president of SITU.5 He
speculated that some of the blasts may have been caused
by preliminary soundings prior to planned offshore dril-
ling. These tests would have been conducted in areas
where oil had recently been discovered (as off the New
Jersey coast), and where oil drilling leases had been
sought by the major companies from the states con-
cerned as well as the federal government.

That hypothesis was dismissed by Dr. Donn, who said
in an article in the San Antonio Express that the blasts
were too powerful to have been caused by offshore
drilling tests.6

Mr. Warth himself didn't fully accept the idea of the
blasts as the direct result of tests, but added that per-
haps the tests might account for gas leaks into the atmos-
phere from below the ocean floor. He noted that light
flashes in the sky had been reportedly seen to accom-
pany the blasts on several occasions, and these flashes
did not correspond in time with any recorded seismic
activity in that area according to conversations Mr.
Warth had with Dr. Donn. The flashes of light have given
rise to a number of intriguing theories, some of which will
be discussed below.
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For example, the New York Times reported that light
flashes were seen in the sky above the East Coast on
December 21, one day after blasts had shaken central
New Jersey. When the light flashes occurred on the 21 of
December, windows in New Jersey were rattled. Two
blasts had occurred there on the twentieth of December.
Five blasts were heard in Charleston, South Carolina, on
December 15. Two other airquakes occurred there on
December 20.

In January, 1978, the blasts persisted and the New
York Times again mentioned the methane gas theory.6
The Times brought up the theory of Dr. Thomas Gold, of
Cornell University, who stated that methane gas could
easily account for the explosions. Gold thought that
methane gas could easily escape not only from vol-
canoes, as had been previously thought, but also from fis-
sures in the earth. The risinggas would then be ignited by
static electricity in the air.

The January 19, 1978 New York Times article added
that the skyquakes continued in late December and into
January. Blasts were heard in New Jersey on December
30 and in Charleston, South Carolina, onJanuary 5 while
yet another airquake occurred in the latter city on Jan-
uary 12.

Earlier, another New York Times article by Walter Sul-
livan reported on blasts heard in the Charleston, South
Carolina, area.® Theweirdblasts in the Charlestonregion
were so powerful that not only did windows fall out, but
entire buildings shook as if an earthquake had struck.
The idea of an east coast earthquake is not as absurd as it
may at first sound; similar mystery sounds had been
heard before. This southern city was startled by strange
noises in the air just prior to the earthquake of 1887.
Sounds in the air had also been heard in southwestern
West Virginia on May 31, 1897, in Giles County, just be-
fore an earthquake struck that area. Indeed, two very
slight quakes were recorded when air shocks hit Charles-
tonin 1977 on December 15, between 8:37 and 10:24 a.m.

At that time (December 15) the federal government
began an investigation of the uncanny phenomena. First,
the White House Office of Science and Technology
Policy asked the Defense Department to investigate the
skyquakes. Then, after failing to solve the mystery sur-
rounding the sounds, the investigation was handed over
to the Naval Research Laboratory, headed by Rear
Admiral Robert K. Geiger, Chief of Naval Research.
Geiger’s investigators launched a research program
which lasted 60 days. Another governmental study car-
ried out by the Congressional Research Service of the
Library of Congress also failed to come up with an ex-
planation for the sounds. They did, however, note that
while wave activity was normal at Charleston during the
time of the explosions, wave activity at Bethany Beachin
Delaware was rather erratic.

Incidentally, the January 24, 1978 issue of the National
Enquirer (page 37) reported that the following agencies of
the federal government had investigated, and had failed
to furnish an explanation for, the phenomenal explo-
sions: the Defense Department, the Coast Guard, the In-
terior Department, the Geological Survey, the National
Oceanic and Atmospheric Administration, and NASA.

As the theories about exploding methane gas failed to
gain support in light of the evidence, a new and even more
bizarre explanation was promulgated by Bob Pratt, are-
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porter on the staff of the National Enquirer.!® Pratt’s
article suggested UFOs were the cause of the skyquake
phenomena, a theory probably inspired by reports of
eerie light flashes that occurred along the East Coast,
especially in New Jersey, prior to or during the enigmatic
blasts. Pratt’s article did not include pertinent data such
as the flash seen in New Canaan, Connecticut. Accord-
ing to an article in the Dallas Times Herald, the New
Canaan explosions, three in number, occurred at 11:43
p.m. on Tuesday, December 20. New Canaan residents
reportedly saw a ball of fire in the night sky at the same
time as the explosions.!! Pratt’s story does, however,
note that a mysterious bang rocked the skies of Plymouth
in northwestern New York. At the same time, on Nov-
ember 23, 1977, residents were startled by the sightings
of several UFOs which streaked overhead and then came
close to ground level.

The first Plymouth sighting was reported by farmer
Tom Colledge, rudely awakened by a great roar at 12:45
a.m. Rushing to the window, he was amazed by the sight
of a huge UFO, which reportedly made a crackling noise.
Described as being about 75 feet in diameter and 75-80
feet long, the UFO appeared to be about 150 feet above
the barn. Blinking lights could be clearly distinguished;
Colledge and his wife observed four to six red lights and
several bright white lights. The roaring apparition was
shaped like an “arrowhead” and had four rockets in the
back. The farm family watched the fascinating spectacle
until the unearthly craft moved away across a valley 200
yards from the house, then vanished behind a hill.

A second sighting was made by Bob Travers and his
family, who live 3 miles from Colledge. Travers, his wife,
and their 16-year-old son Tom saw another arrow-shaped
object at about 1:00 a.m. It too had announced its pre-
sence with a loud roaring. Travers and his family, also
awakened from sleep, were amazed by the sight of an
arrowhead-shaped object; this UFO, however, report-
edly had two or three rows of square windows in the front
and red and green lights as well as white ones.

Pratt added that a spokesman for Hancock Air Force
Base, 50 miles northwest of Plymouth, had stated that
neither military nor commercial aircraft had been in the
area at the time of the UFO sightings.

Pratt cites other cases of UFO sightings which
allegedly accompanied the great bangs. For example, on
December 2, 1977, when the great blasts were heard
frem New Jersey to Charleston, South Carolina, a resi-
dent of the latter locality named Wiliam James Herr-
mann was awakened by a catastrophic roar at 9:30 a.m.
Herrmann, a 25-year-old mechanic, saw a large silvery
object hovering over an electric power tower about 500
feet away. Herrmann claimed the object was shimmering
as it hovered directly over the tower.

On the same day, 9 hours later, according to Pratt,
another UFO appeared in Elysburg, Pennsylvania, Mrs.
Phyllis Crowl and her daughter were driving in their car
when they were startled by the appearance of a UFO with
white lights in front and blue lights behind. The object,
200 feet from their car, astounded them by abruptly split-
ting in half! The separate halves then blithely zoomed off
in different directions.

Two days later, UFOs buzzed along in the night skies
over the farm of George Richard. Pratt writes that on De-
cember 4, 1977, the 59-year-old farmer and his wife were



awakened at 5:30 a.m. by a bright object which con-
sisted of three windows in a cabin. Each window was
square and each was atop the other, as in the Travers’
object. The Richards observed two red lights in front, one
atop the other. The UFO hovered for a while before rush-
ing off beyond a hill.

Later in December, on the 13th, two teenagers re-
ported a UFO to the police of LongBeach, New Jersey.
The nighttime sighting was also witnessed by the two
policemen, Patrolman Scott and Sgt. Robert Snyder,
who answered the call.

Snyder and Scott allegedly saw peculiar yellowish
lights that flew around in the night sky. Interestingly

enough, these lights had the habit of suddenly vanishing;

then, just as abruptly, they would reappear. Scott was a
pilot as well as a policeman, so he was familiar with
nocturnal airplane lights. He insisted that these lights
were not from known aircraft. Another odd aspect of this
particular case is that both Scott and Snyder reported a
lot of shooting stars that behaved in an unusual manner.
Pratt did not give any more details about the shooting
stars but did note that the shooting star sightings lasted
about 4 or 5 seconds.

Lastly, a link between UFOs, and the eerie airquakes
was reported to Pratt by William Hayes, Civil Defense co-
ordinator for Ocean County, New Jersey. He said that
between December 2 and December 21 nine blasts were
recorded along the New Jersey coast, and at that time
many reports of UFOs were made by citizens to the Civil
Defense. The UFO reports coincided with the blasts, but
Pratt gave no details concerning the Ocean County
sightings.

UFOs may not be the only explanation for the eerie
lights in the sky during the occurrence of the blasts, how-
ever. According to the Paris News (of Paris, Texas),
lights in the sky such as luminous glows had accom-
panied many of the blasts heard along the East Coast.!2

The light flashes may be similar to what is known as

pre-earthquake phenomena, when uncanny glows are
seen prior to powerful earthquakes. For example, Geo-
times reports that the Idu Peninsula earthquake in Japan
on November 26, 1930, at 4:30 a.m., was accompanied by
reports of luminous glows in the air.!3 Similarly, the series
of earthquakes at Matsushiro, Japan, in 1965-7 was also
accompanied by reports of light flahes — some of which
were photographed (see accompanying photos). Also in
the Orient, white and red lights were seen during the
T’angshan earthquake at T’angshan, in mainland China,
on July 28, 1976.

Reports of earthquake light flashes also have come
from the United States. In Japuary, 1922, forexample, a

northern California quake was accompanied by light

flashes over the Pacific. The glows were so bright that ob-
servers thought a ship had caught fire. Another Califor-
nia quake rocked Monterey in October, 1926. At that
time a flash of brilliant light was also reportedly seen at
sea; more recently, Californians at Santa Rosa were
startled not only by the October 1, 1969 earthquake, but
also by a bewildering variety of luminescent phenomena
which accompanied it: lightning, electric sparks, St.
Elmo’s fire, fireballs, meteors, and sounds like explo-
sions (italics mine—Author).

Geotimes reported that several scientific studies of
earthquake lights had been made by both Japanese and
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American researchers. In the 1930s Japanese seismolo-
gists Torohiko Terada and Inkkiti Musya gathered not
less than 1,500 reports of odd lights from the Idu area.
Sheet lightning was reported as well as flashes, auroral-
like streamers, beams and columns, or red glows, all of
which occurred in areas 80 and 112 kilometers from the
epicenter.

Anotherreport on earthquakes and lightswasmade by
Yutaka Yasui, who found that the phenomena of the
Matsushiro quake could not be explained by meteors,
twilight, zodiacal light, arcing power lines, or lightning.
Thus, 18 of the 35 cases he had studied could not be ex-
plained.

“. .. reports of eerie skyquakes

have been recorded all over the
world for hundreds of years.”

One American scientist, Dr. J. E. McDonald of the Uni-
versity of Tucson, Arizona, had reported that light
flashes accompanying the Hegben Lake, Montana, earth-
quake of 1956 may have been caused by electrical imbal-
ances resulting from the aerodynamic drag of a land-
slide. The imbalance would be highly charged, with lum-
inosity the result. McDonald admitted that the phen-
omena could not be explained in cases which had taken
place in areas where landslides had not occurred.

An alternate theory for the glows was posed by David
Finkelstein of Yeshiva University and J. R. Powell of
Brookhaven National Laboratory. They suggested that
piezoelectric effects in quartz-bearing rocks resulted
from stress changes. A charge built up over the years
would be relieved during an earthquake. The stress may
be triggered off just prior to an earthquake as well, result-
ing in discharges that might be seen as much as several
days prior to the quake.

Thus, Pratt’s UFO explanation may not fully account
for the lights seen at the time of the blasts. He lists, in his
article, a number of scientists and researchers who sup-
port his contention: Prof. Robert Creegan, professor of
philosophy at the State University of New York at
Albany, Dr. James Harder, professor of engineering at
the University of California at Berkeley, and Dr. George
Agogino, chairman of the department of anthropology at
Eastern New Mexico University (and member of SITU’s
Scientific Advisory Board).

I myself am somewhat skeptical of the UFO theory, as
reports of eerie skyquakes have been recorded all over
the world for hundreds of years. Phenomenologists such
as Charles Fort and William Corliss have reported sev-
eral areas where the noises have recurred quite fre-
quently, such as at Moodus, Connecticut, where the
Moodus Noises were scientifically studied as recently as
1975.14 There, Prof. Edward Chiburis of the University of
Connecticut was employed by the Nuclear Regulatory
Commission to study the possibility that the Moodus
Noises had been caused by an earthquake fault that
might damage a nuclear power plant near Moodus and
East Haddam. Chiburis found that the noises were inex-
plicable and were not caused by an earthquake fault.

(Continued on page 50)
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[The following article is reprinted in its entirety, by per-
mission, from Geotimes, Vol. 22, No. 12, December,
1977.]

EARTHQUAKE

Earthquake lights — luminous phenomena observed
during some earthquakes — are worth more investiga-
tion, according to John S. Derr of the U.S. Geological
Survey’s Denver field center. Derr said that few scien-
tists have worked on the question because most reports
of these lights come from untrained observers. ‘Never-
theless, observations have been made for years,” he
added, ‘and the existence of earthquake lights is well
established.’

Derr noted that the first known investigations of earth-
quake lights were carried out in the early 1930s by 2
Japanese seismologists, Torahiko Terada and Inkkiti
Musya. Musya collected some 1,500 reports of lights
from the Idu Peninsula quake, which occurred at 4:30
a.m. Nov. 26, 1930. Most accounts describe the sky lit up
as if by sheet lightning, with most of the observers agree-
ing that the duration of a single flash was much longer
than a lightning flash. Others described the lights as re-
sembling auroral streamers, beams and columns, or as a
ruddy glow in the sky. The lights were estimated to be 80
km east of the quake’s epicenter, nearly 112 km north-
east, and more than 64 km to the west. They were seen
both before and for some time after the quake, but were
most conspicuous during the middle of the shock.

There have been a few reports of earthquake lights at
sea. In January 1922, when an earthquake occurred off
the coast of northern California, an observer noted a
glow at sea that was first thought to be a ship on fire. In
October 1926, a flash of light at sea, described as like a
transformer exploding, was observed at the time of an
earthquake centered in Monterey Bay.

More recently, Yutaka Yasui, a physics professor at
Dokkyo Medical College, Japan, collected photos of
lights seen during the Matsushiro earthquake swarm in
Japan from 1965 to 1967. At least 18 of the 35 sightings
are not explained by meteors, twilight, zodiacal light,
arcing power lines, or distant lightning.

During the Santa Rosa (Calif.) earthquake of Oct. 1,

1969, there were extensive sightings of lights in the area,
which were described in terms of lightning, electric
sparks, St. Elmo’s Fire, fireballs, or meteors. Some
people heard sounds like explosions.

The most spectacular sightings on record occurred in
China during the disastrous T’angshan earthquake of
July 28, 1976. Observers reported seeing the sky lit up
like daylight in the epicentral area. Lightswerealso seen
as far as 325 km away from the epicenter. They were
mainly white and red, and bright enough to wake people,
who thought that their raom lights had been turned on.

One theory that might explain the lights involves vio-
lent low-level air oscillation. In the case of the Hebgen
Lake earthquake in 1956 in Montana, J. E. McDonald of
the University of Arizona, Tucson, considered the pos-
sibility that space charge might be transported through a
vertical distance of 300 m by aerodynamic drag from a
landslide triggered by the quake. This could set up tem-
porary electrical imbalances that would lead to lumi-
nosity. However, McDonald said, this mechanism would
not explain most of the sightings that do not include land-
slides.

Another theory is linked to the piezoelectric effect in
quartz-bearing rock (the setting up of an electrical poten-
tial in certain rocks — particularly quartz — as the result
of stress changes). David Finkelstein of Yeshiva Univer-
sity and J. R. Powell of Brookhaven National Laboratory
reported that some evidence exists that the stress
accumulated in rocks over a period of years may begin to
be released very slowly several days before a large earth-
quake. This straining could lead to generation of a high
seismoelectric potential, generated by stress on piezo-
electric quartz in the rocks, and the resultant discharges
might be seen several hours before the actual fault break
of a major earthquake. If this theory is correct, it may be
possible to develop electrical monitoring methods for

earthquake prediction. E § ; !
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Ll G HT s Earthquake lights photographed during the
Matsushiro earthquake swarm (1965-1967) by

T. Kuribayashi, Matsushiro, Japan.
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BUMPS IN THE NIGHT (Continued from page 47)

Indeed, reports of the Moodus Noises go back 200
years, as do reports of similar noises at Barisal, India, and
at the Seneca Indian Reservation in New York State,
where such noises are called “the Guns of the Senecas.”
At another time, | hope to deal with the historical cases,
but it appears from a brief survey of the evidence at hand
that there is no simple explanation for their cause. The
idea that UFOs are to blame may be too simplistic; per-
haps the UFOs themselves are studying the weird sky-
quakes!

* %k * *

It might be only coincidence, but just prior to the ser-
ies of uncanny airquakes a series of odd electromagnetic
phenomena was reported. On November 21, 1977,
CBS’s “Evening News” (on Channel 2 in the New York
metropolitan area) reported at 7:15 p.m. that mysterious
radio signals picked up by a computer on board a Euro-
pean weather satellite-bearing rocket, which was about
to be launched by NASA, interfered with the launching to
such an extent that the craft could not take off and the
mission was temporarily aborted. The origin of the
signals was not discovered. Would it be only a coinci-
dence that onNovember 23 there occurred thefirst flash-
and-blast case described above?

Another possible coincidence involves a very weird
case that was reported in the New York Times.!s In
Southampton, England, the Southern Television chan-
nel was blocked out by odd bleeps which were replaced
by a man’s voice. The man claimed to be Asteron, a rep-
resentative of the intergalactic mission. He read a mes-
sage for earth, urging the peoples of earth to learn peace.
Weapons must be destroyed because humanity is enter-
ing the Age of Aquarius. Failure to do so would result in
Earth’s being banished from the Galaxy. Officials of the
Southern Television company were unable to explain the
event and noted that the equipment necessaryforsucha
hoax would have to be extraordinarily sophisticated and
expensive. Thus, it seems unlikely that a hoax would be
the cause of such a weird interruption of normal pro-
gramming, although the name “Asteron” seems phony —
Aster is Greek for star and the Age of Aquarius is de-
rived from astrology and from the musical Hair. The
whole incident sounds like a bad 1950s sci-fi movie but
people such as college students who might perpetrate
such a hoax would have to be extremely well funded.

Nevertheless, this case reminds SITU members of
another, similar case in which English television trans-
mission was interrupted by uncanny broadcasts. I'm of

- course referring to the famous KLEE-TV case of several

years ago when the call letters of a then-out-of-business
TV station in Texas blotted out a show on British TV for a
few seconds. Thousands reported that they had seen the
phenomenon, which some dismissed as a hoax while
other experts felt it would take very expensive equip-
ment to produce such an effect. Indeed, such a secretive
broadcaster would have to be a billionaire like Howard
Hughes in order to avoid detection and prosecution; and
so far as | know, nobody has yet been caught and prose-
cuted for sending the weird message.

* k k *

As this article goes to print news reports such as an
article by correspondent John Noble Wilford on p. A9 of
the Friday, March 3, 1978 edition of the New York Times
told of findings of the United States Naval Research
Laboratory concerning the nature of the mysterious sky-
quakes. Wilford reports that two scientists attached to
the Langley Research Center of NASA in Hampton, Vir-
ginia, concluded that military aircraft engaged in combat
maneuvers were responsible for the blasts.

The scientists said that the booms occurred when
supersonic blasts bounced off warmer high altitude air
which deflected the sound to areas 100-200 miles away.
Usually, such sonic booms occur only within a path 15-30
miles wide. The unusual magnification of the sounds was
caused by a combination of the extremely cold weather
conditions with the warmer air at the 20-30,000 foot level,
where supersonic jets fly. The researchers noted that the
blasts did indeed occur at times when jets were conduct-
ing practice runs.

The military had at first denied the possibility that
supersonic blasts from jet aircraft were to blame be-
cause they had failed to take the freak weather patterns
and air currents into consideration. In other years, the
weather at the time of year during which the blasts had
occurred (December-January) had not been as incle-
ment as it was this year.

While it seems that the current series of skyquakes
may have been explained, at least to the satisfaction of
the press, the government, and the scientific community
as a whole, I'd like to point out that no supersonic aircraft
were in the skies over East Haddam, Connecticut, in
December of 1813, when similar blasts were reported.

That is, in so far as we know....

The End (?)
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“SKYQUAKES”—AND
SEPARATE REALITIES

By Dr. David Rind

(Lamont-Doherty Geological Observatory)

Beginning December 2, 1977, residents on the east
coast of the United States have been sporadically shaken
by unexplained shock waves. We have recorded some of
these waves with a network of microphones adjusted to
monitor in the infrasound range, from 0.1 to 10 Hz (audi-
ble sound begins at 20 Hz). Our network is located near
Palisades, N. Y., to the north of the area of maximum
effect; nevertheless, the amplitude of the pressure wave
recorded was 40 microbars peak-to-peak, equivalent to
about 108 decibels, or about the noise level of the Con-
corde supersonic plane flying over the airport monitors at
Kennedy airport. This was not the effect of the Con-
corde, however, which flew at different hours and which
we have also recorded — it presents a completely dif-
ferent pattern. The signal recorded by the microphones
is traced out on visible charts, and a picture of the shock
wave passage is presented in Fig. 1. The following points
can be made about the phenomena:

1) It has been felt as the shaking of houses, rattling of
windows, etc., in South Carolina as well as along the New
Jersey-New York coastline as far north as Connecticut.

2) It has not been reported from any area in between
South Carolina and New Jersey, nor has it been re-
ported more than about 50 miles inland.

3) It has occurred at all hours of the day and night,
although it is felt especially during daylight hours.

4) The occurrences on December 2, both in the morn-
ing (between 9:30-10:00 a.m.) and in the afternoon (be-
tween 3:30-4:00 p.m.) were practically simultaneous in
South Carolina and New Jersey; in general, though, the
effects have been felt in one areafor a series of days, then
in the other area during another series of days.

5) In addition, dome-like bursts of light have been seen
in the areas off the East Coast, sometimes coinciding with
this phenomenon, sometimes independently. This has
been verified by both ground-based and pilot observers.

6) Our records indicate the signal is coming from off-
shore to our south, apparently near the coast and in an
area in plain view of many observers, yet nothing has
been seen which would indicate a probably source.

7) While these pressure waves have been recorded on
seismographs capable of responding to atmospheric fluc-
tuations, they have not produced any effect on the more
insulated systems, indicating that they are not asso-
ciated with earth tremors.

These occurrences have received wide-spread pub-
licity; my colleague William Donn was on all the news pro-
grams reporting our observations and, essentially, ex-
pressing his mystification. The White House ordered the
Department of Defense to investigate, and they in turn
contacted us lookingfor an explanation. I would first like
to deal with the most obvious possible causes, then
investigate the nature of the questioning process.

One hypothesis is that these “airquakes” result from
supersonic planes flying over the specific areas. The orig-
inators of these flights may be either our own military or
an enemy. While we do have military aircraft of the super-
sonic variety at bases in position to fly such flights, it is
hard to believe that these aircraft are responsible. No one
saw such flights, and the areas in question are not remote
from habitation. Once public interest was aroused, it is
logical to assume that any agency the least bit sensitive to
public scrutiny would stop — at least until the previous
incidents had been forgotten; yet the events have con-
tinued. The military denies any participation, which might
be expected, but the phone calls from upper-echelon mil-
itary men asking for information, as well as the seeming
willingness of the military to allocate funds to investigate,
tend to make them appear less culpable. Some people, |
suppose, will never believe it is not the military, but their
gratuitous phone calls to us were not truly necessary.

Maybe an enemy is causing these shocks. Again, no
planes have been reported; and our armed forces are on
continual radar guard for just such an event. Why no
shockwaves between South Carolina and New Jersey?
What about the bursts of light?

Another hypothesis is that the sounds resulted from
explosions which were either man-made or naturally con-
ceived. The objections to our military involvement are
the same as for supersonic planes. If the sounds repre-
sent natural phenomena, why do they occur only at two
places off the coast? And why did they occur practically
simultaneously not once but twice on December 2 at the
two locations? To produce a shockwave that rattles
houses from the southern tip of New Jersey to the Con-
necticut coastline requires a source with significant.
energy, so it is not small-scale aberrations that are con-
cerning us.

As of this moment, no explanation that has been
offered can stand even the most minimal scrutiny or satis-
fy points 1-7. Thus the phenomenon fits into the same
category as most other Forteana, the most outstanding
characteristic being that the unexplained event never
does get explained. In a previous article in Pursuit (Vol. 7,
No. 4, Oct. 1974), | argued that such occurrences might
never fit into our view of reality which is, after all, only a
description of the world which we have formulated in a
cumulative manner for the past several thousand years.
As noted in that article, other realities apparently
abound, intermingled with our own, in which apparently
impossible events are accepted and “understood” in the
same manner that we “understand” what happens in the
everyday world. Perhaps these mysterious “skyquakes”
are a common feature of the reality which Carlos Casta-
neda has described in his five books. If so, it is then the
height of irrationality to try to rope into our precon-
ceived view of the world something which will not fit; it be-
comes as ridiculous as it would be for savages to attempt
to explain electric lights, or even for psychologists to
attempt to explain abstract geometric patterns. This is
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not a position one would take a priori, but when events such as
the ones described here occur it is cowardly not to accept the
possibility that things may not fit into our world view. The busi-
ness of SITU in this regard then becomes one of circulating
these alien perceptions so as to familiarize us with other reality
characteristics.

ADDENDUM

In this addition to my article, | would like to respondto the explana-
tions for the “booms” suggested by (1), the Naval Research Lab,
which indicated that the booms were caused by military planes flying
offshore, and (2), the Federation of American Scientists (FAS), which
felt the sounds heard resulted from the flights of the Concorde SST.

Before investigating these theories, a short discussion of sound pro-
pagation in the atmosphere would seem appropriate. Due to the
curvature of the earth, sound will propagate only as far as the line-of-
sight by direct travel — a very short distance for a source near, say
about 5 mile above the surface. With a source at agreater altitude, say
one at 8% miles (the height at which the Concorde travels), the
distance lengthens, and will approximate 30 miles. The applicable
formula may be written:

distance x = 2(Tor/y)'?

where Tg is the surface temperature in °K, h is the elevation of the
source, and Y the vertical temperature gradient. Beyond this distance
sound will not be heard (or felt) unless it has been reflected from some
level in the upper atmosphere.

Reflection of sound (really refraction) occurs when sound rays are
bent back to the ground due to an increase in sound velocity with
height. Sound waves follow Snell’s Law of Refraction which can be

written: V.=V, =V, = constant

Sini. Sini, Sinin
(see Fig. 2), where V is the sound velocity at each level and i is the
angle of incidence. As thesoundvelocityin the atmosphereincreases,
the angle with the vertical decreases, and the ray bends. To get the ray

il — 16455 EST
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to bend back to the surface, the sound velocity at the reflection level
must be at least as great as that at the surface. (This can be seen by:
constructing a profile in which it is not as great, picking a ray, and
constructing its path — you will see it bends back up before it can get
down to the ground.)

For long-distance sound propagation a suitable reflection level is a
necessity, so one must find a level in the upper atmosphere in which
the sound velocity is equal to or greater than the ground level sound
velocity. The sound velocity, in m/s, is:

V =VYRT + kw

where R is the universal gas constant, ¥ the ratio of specific heats
(CpCv), T the temperature in °K, K a vector in the direction of wave
propagation and W the wind vector. If the wind is in the direction of
wave propagation it adds to the ambient sound velocity; if it is in the
opposite direction it subtracts from it. For signal propagating from
east to west, an east wind aloft will increase the sound velocity and
thus make reflection back to the ground more likely (depending on the
temperature and thus the total sound velocity). A west wind will lower
the sound velocity aloft and make reflection of signal from the east
more difficult.

Fig. 3 shows the variation with height of sound velocity fromthe east -
in the atmosphere as a function of temperature alone, and also
temperature-plus-wind for mean summer and winter conditions. The
winter conditions are properly representative of this past winter.
Remember that for sound to be reflected back to the ground the
sound velocity at the reflection level must at least equal that at the
ground. For signal from the east in winter this is not possible until

Figure 2

Trace Velocity: V=V_/Sin i

=Vl/Sin

=Vn/Sln
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approximately 110 km. Any sound that is thought to have propagated
from a long distance offshore in an east-to-west direction will thus
have to have been reflected from this height or higher.

Now, sound amplitude decreases with distance from the source for
several reasons. As the energy,spreads out cylindrically from a plane,
the amplitude will vary as\/distance due to this geometric spreading
alone. Furthermore, sound dissipates due to viscosity and

"heat-conductivity effects in the atmosphere (as well as for other

reasons), which in turn vary as a function of sound frequency squared.
Due to dissipation alone, in the lower atmosphere this means that
propagation of audible sound is limited to about 50 miles for 1000 Hz
frequency (near the peak range of human audibility), increasing to
100,000 miles at 20 Hz (the lowest audible frequency). The dissipation
grows in the upper atmosphere, however, inversely proportional to
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the density (which decreases exponentially with increasing height).
For reflection at 50 km, the 20 Hz signal will have only a small
percentage of its energy left; by 110km, the 20 Hz signal would be
totally dissipated in about 3 feet, while infrasound, too low a frequency
to be heard (but not to be felt), of .2 Hz would be able to be reflected
with almost % its amplitude intact. One must then calculate the energy
lost due to the geometric spreading. As the amplitude A is
proportional to vdista'Fe, if near the plane (say 1 km away) the
pressure amplitude is 1 millibar (mb), at 100 km away it willbe .1mbor
100 microbars (ub).

After sound has propagated up to 110 km, come back down, and
traveled about 250 km in all directions horizontally, one can see that
only small amplitudes would remain. The sonic boom generated by
the Concorde, which follows this path, comes down in our vicinity
with a few b pressure, having been reduced by both geometric
spreading and dissipation. Furthermore, the sound wave stretches as
it propagates to these high levels, and thus the frequency drops —
sound which initially started out at 3 Hz near the plane returns with a
frequency near .1 Hz. This fact alone prevents audible sound from
returning to the ground after such a trip; of course, the dissipation
factors mentioned above indicate it is- quite impossible anyway. In
order to shake windows in a house a pressure perturbation of a few
millibars would be necessary — an impossibility for signal reflecting
from 100+ km unless the source was 1000 times more powerful than
the Concorde sonic boom.

EVALUATION

With this discussion in mind, we can evaluate the proposed
explanations. The Naval Research Lab concluded that the booms
were caused by their planes, with the potential to fly supersonically,
flying 100-200 miles offshore, combined with anomolous sound
propagation conditions. There was, they explained, a level of warm air
above the cold surface air, which allowed the sound to propagate
further than it ordinarily would have. This condition apparently lasted
for several months, which on the surface appears to be an
improbability. But let us look more closely.

December was a relatively warm month along the East Coast,
with temperatures in South Carolina in the mid-60’s. While January
and February both were colder, there were no unusual inversions
(layers of warm air aloft), as was evidenced by the major snowstorms
throughout the period (with warm air aloft it would have rained). More
‘importantly, the winds at the supposed reflection levels (20,000 feet)
were very strong from the west-southwest, on the order of 50 m/s (100
knots). Inspection of the sound velocity formula indicates this would
reduce the sound velocity from the east sufficiently so that no
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reasonable temperature increase, even if it were to have been present,
would have allowed sound from the east to have been reflected.
Without low level reflection, the sound would have to travel into the
upper atmosphere, comeback from 100+km — with the result, as we
have seen, of no boom.

Both seismic and acoustic arrays indicated that the sound traveled
from due south, not from the east offshore. In this case the planes
would have had to be right near the coast — if they were further south,
say south of Florida, the signal would once again have to go to 100+km
before the majority of its energy was reflected — and, again, no boom
would be possible. But the Navy, the FAA and everybody else deny
that there were planes flying supersonically right along the coast. For
this to have occurred so frequently over a three month period does
seem unlikely. Furthermore, the areas in question are well traveled,
and no one saw such planes. The only hope remaining for military
planes was the long-distance propagation theory from offshore, and,
as we have seen, this was not possible under the prevailing conditions.

As noted by Jeremy Stone, the head of FAS, although the armed
forces have had planes capable of flying supersonically in these same
training areas for the past 15 years, it is only suddenly — for the past
few months, that they created booms. Dismissing this as implausible,
he instead suggested that the Concorde SST, which began flying into
New York at the end of November, was causing the booms. But the
Concorde flies supersonically from England to New York east and
north of the areas affected. To get the sonic boom to propagate from
offshore it would once again have to reflect from the 100+km
atmospheric levels, and it would therefore return with an amplitude
much too small to produce a boom. The distances of propagation
Stone imagines are 400 km for the New Jersey booms and 1000 km for
the Charleston booms, so it is not as if the Concorde were flying
nearby at the time it supposedly produced the booms. Furthermore,
the sound appeared to come from the south, not from the Concorde’s
direction.

Neither explanation fits even the facts it attempts to explain, let
alone the ones it has ignored (the flashes, which were observed, the
jonization counters which activated, etc.). Uttered with the air of
officialdom by those who are in a position to know, either can pass as
the scientific explanation for the general public. But an inspection of
the details of those arguments indicate they are mostly conclusions
with very little science, probably because conclusions were what was
being demanded. Yet it is this type of attitude (not an uncommon one),
which maintains the illusion that everything we see is scientifically ex- .
plainable, an illusion which prohibits us from opening up to other
aspects of reality.
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WITCHCRAFT AND
WEATHER MODIFICATION

PART I
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Medieval witches raising a hailstorm. Ulrich Molitor, De laniis (1489)

By George M. Eberhart

When you can use the lightning, it is better than cannon. —Napoleon
Everybody talks about the weather, but nobody does anything about it. —Mark Twain

Mark Twain would be surprised to learn that weather will encourage rainfall in certain types of cloud, meteor-
modification is a big business in America today. Ever ologists and farmers have used the services of profes-
since 1946 when General Electric Research Labor- sional “cloud-seeding” companies to dampen drought-
atories discovered that silver iodide and dry ice particles stricken areas. Other seeding methods aimed at hail
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suppression, hurricane diversion, and lightning suppres-
sion have also been moderately successful. Recent Con-
gressional legislation establishing a national program to
develop new weather modification techniques will hope-
fully find a way to minimize the effect of bad weather on
the American economy without disrupting our ecology.!

But weather changers in the past have not always en-
countered the same level of popular acceptance. Magical
attempts to control the weather, while deeply rooted in
the folklore of many agricultural societies, began to be re-
garded as pure superstition in classical antiquity and by
the Middle Ages were seen exclusively as the work of
magicians and witches. Even in modern times such rain-
makers as Charles Hatfield and Wilhelm Reich (see
below) were treated as quacks and con-men.

Silver iodide seeding is not the ultimate in weather
modification — there is still controversy about its cap-
abilities and side-effects. With this in mind it might be
helpful to review the prehistory of weather control as a
legal, sociological, parapsychological and, of course,
meteorological exercise. For if one man can cause a
storm by dancing, praying, psi-ing, or pointing metal
tubes at the sky — why use chemicals?

FOLKLORE

Non-western agricultural societies often used various
forms of imitative magic to control the weather. Usually
tribal shamans (“medicine men”) took on this respon-
sibility. When the cornfields of the Omaha Indians were
withering from drought, members of the sacred Buffalo
Society would fill a pot with water and dance around it
four times. One of the men then drank some of the water

and spat it into the air to imitate the desired rainfall. After

this the pot was overturned and the dancers drank the
water off the ground, squirting it into the air again,

The Zufii Indians of New Mexico still perform a rain
dance every summer solstice. The dancers paint them-
selves with yellow mudfroma sacred lake and dress upin
spruce twigs, eagle feathers, and live tortoises. They
dance four times in the morning and four times in the
afternoon at a different place each time. Every summer
the Tesuque Indians at Santa Clara Pueblo hold a similar
rainbow dance which is expected to produce rain.
Certain Sioux shamans had a natural talent for weather
modification: around 1900 there was a duel between two
of them, Bull Shield and He Crow, to test each other’s
meteorological magic. Bull Shield’s ability to disperse
clouds allegedly triumphed over He Crow’s power to pro-
duce them.?

Greenland Eskimo women were said to have the
power to turn back storms, but only when they were in
labor or shortly after childbirth. The woman would go
outdoors, fill her mouth with air, and blow it out again
after coming back inside.3

Most other peoples of the world have developed
methods for producing or subduing winds and rain. Some
rituals imitated the desired conditions, while others were
designed to appease whatever god was in charge of the
atmosphere. The Wotjobaluk Aborigines of Victoria,
Australia, wetted bunches of hair and twirled them
around, making a rain-like spray. In Central Australiathe
Dieri staged a blood ceremony to appease their ances-
tral spirits (Mura-muras) who had the power to cause
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rain. Two especially gifted wizards drew blood from their
forearms, and this blood was sprinkled on the assembled
tribesmen while the wizards threw handfuls of down in
the air to symbolize clouds. Then everyone knocked
down the hut where the ceremony took place by butting
their heads against it: “the piercing of the hut with their
heads symbolises the piercing of the clouds; the fall of the
hut, the fall of the rain.”

In China the gods were formerly blamed for bad
weather, but sometimes they could be supplicated suc-
cessfully. If a rain god did not respond promptly, how-
ever, his images were desecrated. In April, 1888, when
the god Lung-wong failed to stop a downpour, his statue
was locked up and ignored for five days; this measure
soon brought clear skies. The next year there was a
drought throughout China and when the inhabitants
prayed for rain they were answered by a flood which
killed sixteen in Hongkong and destroyed a large sector
of Canton.®

Prayer is a common rain-compelling ceremony in India
and Nepal, and a variety of other rituals designed to
control the weather are still in use there today. Specialist
raindoctors (basitondo) of the Barotse in Zambia can
ward off undesired storms and direct either lightning or
rain to a particular place. They use special incantations
and wave around flysticks or horns to flick away the

.storm. The basitondo possess powers for both good and

evil and can also treat burns or wounds caused by light-
ning. As a contrast, the Kgatla tribe in Botswana be-
lieved that their chief had sole rainmaking powers — any
enterprising shamans who tried to conjure up a storm
were banished as traitors.6

The weather modification lore of European countries
was directly ancestral to many of the practices attributed
to witches in the Middle Ages and after. Demonic powers
were frequently blamed for storms, and the inherent
power of objects and places to change the weather was
stressed more than in non-western cultures.

In Pomerania, for example, contrary winds could be re-
versed by throwing an old broom without a handle in the
direction from which a wind was desired. But this prac-
tice was said to cause unmanageable tempests because
the strength of the wind could never be predicted.
Mariners of Normandy believed that favorable winds
could be produced by reciting an irreverent prayer and
immersing a statue of St. Anthony in the sea. The inhab-
itants of Grenoble believed they could stop storms by
pouring a flask of oil into a stream that ran into the sea.
Many sacred springs throughout France had a reputa-
tion for influencing rain and storms, and in times of
drought the peasants would make pilgrimages to them.
This originally pagan practice was later incorporated by
Christianity which hastened to rename the springs after
appropriate saints.’

Sacred wells in Scotland and Wales were also credited
with the ability to attract or allay storms. A lake called
Dulyn on Snowdon in North Wales could be relied on to
produce rain if someone threw water on the furthest step-
ping-stone that extended into it. On the isle of Inishmur-
ray off County Sligo, Ireland, there was a well called
Tobernacoragh that could calm a tempest if its waters
were drained into the sea.®

Magic stones also had weather-working powers. A
rock known as the Kempock Stane on the Firth of Clyde



was the haunt of a certain saint who sold favorable winds
to faithful sailors, but unfavorable winds to those who
doubted his powers.?

In the 19th century Swiss peasants would try to quell
storms by placing a scythe on the ground, cutting-edge
up, to wound whatever witch was causing the tempest.
Romanians stuck a knife into a loaf of bread while a storm
was raging and spun it around on the floor of the loft of
their house to protect themselves from lightning. The
gipsies of Transylvania believed there was a devil school,
called the Scholomance, deep in the Carpathians where
“the secrets of nature, the language of animals, and all
magic spells are taught by the devil in person.” Grad-
uates of the Scholomance were able to prepare thunder-
Eolts and generate storms and tempests with the devil’'s

elp.10

During Transylvanian droughts younggirlswould strip
naked, steal a farmer’s harrow, and set it afloat in a
brook. Then, following the directions of an old woman,
they would sit on the harrow and keep a small flame
burning on each corner of it for an hour. Presumably rain
would follow automatically. Romanian rainmakers were
called Paparuda, very scantily clad gipsy girls who went
from door to door singing for rain. The inhabitants then
doused them with buckets of water toencourage adown-
pour. In Macedonia an orphan boy would parade the
streets dressed in ferns and flowers, and the townsfolk
would shower him with water and money to encourage
cloud formation.!!

The great majority of weather lore deals with white
magic. Agricultural and seafaring communities de-
pended on favorable weather for their livelihood, and
consequently weather-modifying ceremonies usually
were performed to regulate the amount of rainfalland the
direction and intensity of the wind. Most of the cere-
monies involved imitative magic, supplication to benefi-
cent or neutral gods, or other “natural” processes that
would automatically lead to the intended effect.!?2 The
idea of witch-produced weather for harmful purposes
lurked ominously in the background, especially in Europe
and Africa, but it never really surfaced to any extent until
the introduction of Christianity. Prior to this it was
usually assumed that if anybody caused bad weather at
all it was whimsical gods or spirits rather than sorcerers,
whether acting alone or in league with some sinister
power.

CLASSICAL ANTIQUITY

Many Greek and Roman authors commented on con-
temporary folk beliefs regarding weather magic. Homer
made the first literary allusion to wind knots in the Odys-
sey, wherein Aeolus, god of the winds, gives Odysseus a
bag containing all the winds (except the west wind) tied
up with a silver cord. The scheme was to use the west
wind to get back to Ithaca, but it was foiled when the crew
opened the bag to look for treasure; the contrary winds
escaped and blew the ship to Circe’s island.!3

Diodorus Siculus mentioned the Telchines of Rhodes,
who were said to be magicians capable of shape-shifting
and cloud, rain, and snow production. The Geoponica
provided a list of various methods for warding off hail, and
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Seneca wrote that at Cleonae (near modern Konddstav-
los) “hail guards” were appointed by the state to watch
for approaching hailstorms:

... when they had given the signal that the hail was
close at hand, what do you think? that people ran
off to get their overcoats or cloaks? Nay, they each
’ offered sacrifice as fast as they could, one a lamb,
another a chicken. Forthwith, these clouds after
getting a little taste of blood drew off in another
direction.

The hail could also be avoided merely by pricking one’s
finger with a “well-sharpened style.”14

Pliny, somewhat more skeptical than usual, recorded
several meteorological rumors: that burning the head
and throat of a chameleon will cause thunderstorms; 2)
that lightning bolts canbe attracted by prayer andritual,
3) that hailstorms and whirlwinds can be driven away if
menstrual blood is exposed to the lightning flashes; and
4) that burying a toad in a jar in the middle of a cornfield
will avert storms.

The emperor Augustus used to carry a sealskin around
with him as a protection against thunder and lightning.
Moreover, Pausanias related that at Methana the south-
west wind could be quelled by having two men chop a
rooster in half, run around a vineyard in opposite direc-
tions, and then bury the pieces at their starting place.!s

Not until the codification of law known as the Theodo-
sian Code was there any injunction against storm-rais-
ing, and here a distinction was made between supersti-
tions like those Pliny referred to and the maleficia (injury
to person or property) of sorcerers. Since no one was
injured by the simple practices “innocently employed in
rural districts in order that rainsmay not be fearedfor the
ripe grape harvests,” no crime was thus committed. On
the other hand:

Magicians [malefici], enc