luminous electrical phenomena
associated with nocturnal
tornadoes in Huntsviiie, Ala.,
3 April 1974
Abstract

Eyewitness accounts and pictures are presented of the luminous electrical phenomena occurring when severe tornadoes
passed through Madison County, Ala.
1. Introduction

Although it is recognized that some tornadoes are accompanied by unusual thunderstorm electrical phenomena, few descriptions of lightning or other activity are
to be found in accounts of the great tornado outbreak
of 3 April 1974. Perhaps this is so because such observations would be difficult during the daylight hours when
most of the tornadoes took place.
After dark, however, luminous phenomena were observed when the final tornadoes moved across Alabama
and Mississippi. Even after midnight, when the tornadic
activity had ended, the DMSP satellite showed that unusual lightning activity was occurring in the storm system over an area that extended 800 km from Alabama to
West Virginia (Orville and Vonnegut, 1976).
A number of perceptive eyewitnesses saw the tornadoes
pass through the Huntsviiie environs. Among these were
scientifically experienced observers from the Marshall
Space Flight Center and the Redstone Arsenal (see
Acknowledgments). From their recorded interviews and
written descriptions we have assembled the following
excerpts characterizing various luminous phenomena that
were seen. In NASA Technical Memorandum TMX73301 (May 1976) we quote these observers at greater
length and relate their observations to their position with
respect to the tornado. In this abbreviated account we
have classified them according to the several kinds of
phenomena described.
2. Lightning of unusual frequency

The most common attribute of the lightning reported
with the tornadoes was the unusually high repetition
rate of the flashes.
. . the sky was essentially lit up—flash, flash, flash,
with just a tremendous amount of lightning, almost continuous." (A)
"The head of the cloud showed continuously flashing
lightning. The majority was inside the cloud with very
few ground strokes." (B)
"There was lightning flashing constantly. One after the
other. It was like being in a room with one of those
strobe lights." (C)
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"It was mostly cloud-to-cloud lightning. . . . It was
very intense; the whole area was illuminated almost all
of the time. Very little thunder. . . . The best way I can
explain it is like fingers reaching out from cloud to cloud
and climbing along the bottom of the clouds. . . . Like
a hand crawling upside down." (D)
"As we were flying, we noticed that the lightning
strikes inside the cloud were more like sheets of lightning. The lightning was horizontal, running for considerable distances, and it would actually light the cloud
up inside with a brilliant white color. The strokes were
quite frequent; they were like bang, bang, bang, bang,
bang; very fast. The clouds would light up inside tremendously. I noticed during the whole flight, which
lasted about an hour, that there were only about six
lightning strikes to the ground." (E)
3. Lightning of unusual size, intensity, or duration

The following descriptions of remarkably energetic lightning near Huntsviiie recall references by Flora (1954) to
unusually intense discharges.
"It was very intense." (D)
"It was accompanied by heavy rain and intense lightning of the most unusual nature." (B)
"The lightning went from the top of the tornadoes to
the ground in extremely large bolts, which had an extremely loud noise at this distance." (F)
"First I saw a large bolt of lightning and a tall thin
shaped funnel cloud." (G)
"I did see two or three cloud-to-ground lightning bolts
which were quite unique. This lightning occurred from
the bottom of a cloud which was fairly well defined and
was way off on the horizon 10 to 12 miles away. The apparent visual angle was quite small, just a degree or so.
The thing that was unique about it was the fact that the
lightning struck and it seemed to be much more brilliant
and a much bigger size and last longer than a conventional lightning bolt. It was just extremely bright. It
struck once and then perhaps a minute or so later it
struck again and it seemed to last longer than I would
normally expect. I watched it and I saw it occur again
in one or two minutes and again in two or three
minutes." (A)
4. Lightning of different colors

Some of the lightning flashes were unusual because of
their color.
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"The lightning was quite out of character . . . it
flashed in colors—red, blue, green, and the usual
white." (F)
"When this thing would spark or when what I thought
was power lines going down, it would start at the ground
and then it would work its way up into kind of a mushroom. It would start out very intense and then it would
kind of just glow. But there was one right after the
other. . . . I couldn't figure out in my mind what kind
of power lines going down would give off different
colored lights. They were rainbow colors. Some were
green and some were pink and red and blue and yellow. . . . It lasted anywhere from 5 to 10 minutes, I
would guess." (C)
"I did notice . . . colored streaks of lightning, but not
any one particular color that I noticed. . . . one that
struck me as being peculiar did not look like most lightning. It started in the cloud and then had one bolt
toward surface to ground. It seemed to start about half
way up between what would look like the cloud layer
and the ground and it went out in several directions
from there. That lightning was light—it was bluish
green." (H)
"I . . . witnessed lightning in color such as I have not
seen lightning have before. It was not 'bolts' either. It
was splintered and even flamed as a fourth of July
mortar bursts with flame." (F)
"It was brightly colored in pink, red, yellow, and some
green." (B)
"My wife saw this flash [of lightning] as peculiarly yellow colored." (I)
". . . there was also a lot of lightning, a lot of green
and blue series of discharges, but not bolts." (G)
5. Luminous regions in clouds or sky

Several observers described luminous areas, apparently
associated with the thundercloud.
" . . . I saw one extremely large thunderhead. It had a
dome-like shape and it had an orange glow on top. . . .
Right behind it there were two thunderheads with
domes and an orange glow to them, also. A lot of vertical
lightning was in both storms." (J)
"I saw a very large yellow light, about the color of a
carbon flame. It was poorly defined. It appeared to be
sort of egg shaped—an egg standing on its end. The
height of it was something on the order of 800-1,000
feet. . . . The width of it, possibly 400 or 500 feet. . . .
I have never seen anything resembling it. . . . It appeared
as if in the cloud there was a gigantic yellow light bulb
and it was turned on for perhaps 2 seconds and then off.
It came on quite suddenly and went off quite suddenly.
There was no build-up or tapering off. It was just a
gigantic, supersized yellow-orange glow in the cloud.
About 5 seconds later, or something on that order, it did
it a second time. Again, it appeared to be very near the
same size." (K)
"She saw a patch, almost a diffused ball of light." (H)
"A whole patch of sky that I was viewing flashed a
bright, rich red color." (F)
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"The air surrounding the cloud glowed a light amber
straw color." (B)
6. Flashes, green and blue

Flashes of green light were described by observers. Apparently they did not classify them as lightning.
"There were a lot of explosions within the tornado
. . . maybe power lines exploding, but these bright green
explosions seemed to vary in intensity of brightness, very
light to real bright. . . ." (L)
"I observed a very large green flash near the side of
Madkin Mountain. . . . The flash was more bluish green
type color, and it reached high into the clouds." (L)
" . . . I saw this tremendous flash of green light. Now,
this was like a green finger of light, a green column. It
was surrounded by a real pale apple green coloration,
and then that had around it somewhat of a lightish blue
tinge and then from that a very, very light blue, almost
like a halo." (E)
"What we saw first was a green spike of light. . . . The
spike would move along and there would be a burst of
light and it looked like some bombing was taking
place. . . . The green light looked very much like the
kind of light you would get from a laser made to lase in
the green, very fluorescent in nature." (I)
" . . . I noticed . . . a brilliant blue flash, like an
electric arc, off on the horizon . . . many miles away. It
appeared to be a gigantic electric arc, and I thought at
the time it was a power transmission line shorting out,
but I've never found where the line was, if that's the
case. That was followed about 5 to 10 seconds later by
another gigantic flash of bright blue light in essentially
the same location. There were just two flashes, nothing
in between. At that time and after that, the entire sky
in this area was just constant blue lightning flashes." (K)
"I could see lights flashing, lightning, and observed
very strange colors as the tornado came across Madkin
Mountain and Ward Mountain. . . . I observed several
strange phenomena that I had never seen before. There
appeared to be flares going off on the ground which were
chartreuse in color. At first I thought this effect might
be electrical transformers blowing up but it continued
(with these electrical effects) while in its path. . . . The
green flashes seemed to be up the tornado, but they
also seemed to be originating on the ground." (M)
7. Glow in funnel

What were probably varieties of gaseous glow discharges
featured prominently in several accounts of the appearance of the tornado funnel.
"An amber glow was associated with the funnels and
the air surrounding them." (F)
"There was so much of the green glow that you could
see objects moving inside." (M)
" . . . I noticed the peculiar condition the funnels were
in, for they seemed to be a vapor contained in the amber
glowing air and quite a dense vapor at that. The division between the vapor was quite well defined with the
glow around. . . . The glow, when added to the lightUnauthenticated | Downloaded 01/09/23 01:51 AM UTC
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FIG. 1. Film sequence of blue glow phenomena of the Huntsviiie Tornado, 3 April 1974. Photograph from top of Weatherly Mountain by Otha H. Vaughan, Jr. (super 8 movie camera,
Ektachrome 160, type A, 9 frames per second).

FIG. 2. (Left) Initial photo of the Huntsviiie Tornado, 3 April 1974. (Right) Photo of the tornado
31 s later. Photographs by W. M. Dobbs (Konica 55 mm lens, high-speed Ektachrome).
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FIG. 3. Watercolor painting by Maja Hermann showing appearance of luminous phenomena.

FIG. 4. Watercolor painting showing the appearance approximately % min after Fig. 3.
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ning which continuously flashed at the top of the funnels, made it easy to see." (F)
"My basis for this observation is that I did my master's
work in plasma physics. It appeared . . . that in the
lower impact areas there was a light blue discharge
present—roughly that associated with the ionization of
molecular oxygen. In the high impact area . . . we saw
a slightly green glow, which would be very typical of the
ozone discharges I have seen in plasma physics. These
were very faint glows from my point of observations.
T h e y were not a strong or intense glow. After the tornado had passed through . . . there remained, for a few
minutes, a purple glow which would be very typical of
ionized air. . . . T h e glow was more intense u p near the
clouds and tended to fade out as it worked toward the
surface." (N)
" W h e n I first saw it, it was a completely u n i f o r m discharge for about 3 to 5 seconds, constant with a u n i f o r m
orange-red illumination inside the trunk, when suddenly
it went completely dark, and I could see the trunk only
from the outside by the lightning that was constantly
going on. T h e n after perhaps another 5-10 seconds, it
became illuminated from the inside, but this time
bluish-white, not red. I wondered how it could change
its colors so fast. H o w can the color be so different? I
am quite sensitive to color at night . . . because I make
spectral observations of the stars." (O)
"Several minutes prior to the tornado hitting nearest
to me, a green glow was seen in the southwest sky,
which at night was estimated to be the first time perhaps
10 miles away. . . . T h e green glow was seen at such a
distance, that the first time there wasn't a great deal to
see, only the green coming on and gradually fading
away. But after that, as I stood and watched, the green
glow appeared periodically, perhaps every half minute
or minute or so; there were varying periods. As it came
closer, it appeared as a glowing shaft of green from the
cloud base to the ground, which would come suddenly
on and then gradually fade away over a period of seconds, perhaps 5 or 10 seconds or so. T h e last time I saw
the glow was just prior to evacuating and climbing in a
ditch. . . . above the noises of the destruction I could
hear . . . the tornado, which . . . resembled the sound
from a large n u m b e r of bees or perhaps more like . . .
many engines going at the same time. Just at this last
instant before getting in the ditch, the green glow appeared again as a long shaft of light, more intense near
the center, which appeared to me to be exactly where
the f u n n e l was located, extending from the cloud base,
which was perhaps 2000 feet, to the ground or as near
to the ground as I could see from my location." (P)
8. Ball lightning

Only one observer described what might deserve to be
classified as "ball lightning," although such descriptions
appear to be more common in other tornadoes.
"At times a flash would emit red balls of fire that
arched down like fireworks displays. Sometimes ten or
fifteen balls would be visible. T h e lightning was bright

enough to shut off light-operated street lights almost
continuously." (B)
9. Photographs and paintings of phenomena

Unusual features of the Huntsviiie observations are the
photographs of the luminosity shown in Figs. 1 and 2
and the two watercolor paintings in Figs. 3 and 4, which
were painted the next morning by Maja H e r m a n n , an
artist, who had observed the tornadoes with her husband.
10. Conclusions

Accounts of luminous p h e n o m e n a similar to those described and illustrated here can be found in the previous
literature on tornadoes (see Peltier, 1840; Hall, 1951;
Montgomery, 1955; Vonnegut and Weyer, 1966; Ludlum,
1970). T h e interesting feature of these recent reports is
that the sophisticated scientific observer finds the phenomena quite as baffling as does the layman.
It seems clear that if we are to understand the nature
of this electrical activity and its relation to the tornado,
casual eyewitness observations such as are reported here
will not suffice. It will be necessary to secure detailed
photographic and spectroscopic data on the various kinds
of electrical discharges and quantitative measurements
of the electric currents that are giving rise to them.
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