nuclei heavier than helium make up
only two percent, but these heavy ele-
ments carry astrophysical information
of decisive importance.

More and more sensitive techniques
have gradually found heavier and heav-
ier elements. In the last few years ex-
amination of meteorite samples gave the
first evidence of very heavy nuclei,
those more massive than iron’s 56 atom-
ic units.

Finally five square meters of photo-
graphic emulsion flown on a balloon
by Peter Fowler of Bristol University
in England have yielded a few dozen
particles with atomic weights up to
232 and possibly beyond. This has
raised the possibility that transuranic
elements—radioactive elements beyond
atomic weight 240, no longer found
naturally on earth—exist in primary
cosmic rays.

Professor Fowler flew two balloons
last year from the U.S. National Center

NRL
Heavy cosmic ray track in emulsion.

for Atmospheric Research in Palestine,
Tex. He plans to go back later this
year and fly two more. At least one
American group, composed of physi-
cists from Washington University, St.
Louis, also plans to fly large area emul-
sions from Palestine this year.

The presence of transuranic elements
at the source of the cosmic rays is ex-
pected. As Prof. M. W. Friedlander,
one of the St. Louis group, puts it,
once a process of element building has
started, there’s no reason to cut it off
at any arbitrary level.

All the transuranics are naturally ra-
dioactive, however. Survival of any of
them long enough to reach earth would
have important implications for esti-
mates of cosmic ray ages, which in turn

says something about the length of the
journeys and the source.

But the measurements will not be
straightforward; the journeys are not
straight nor at uniform speed. Inter-
stellar magnetic fields are believed to
both accelerate cosmic rays and bend
their paths. These effects smooth out
the products of random explosions—
probably supernovas — until the pri-
maries arrive at the earth equally from
all directions and have a more or less
steady flux — two or more particles
per square centimeter per second, vary-
ing with the solar cycle.

SKULL VALLEY

A majority of experts believes that
nearly all this flux comes from within
our own galaxy. In our galaxy we see
only one supernova in 300 years, but,
says Dr. Maurice M. Shapiro of the
Naval Research Laboratory, there is
evidence that actual rate of occurrence
may be higher, up to one every 30 or
40 years. Such a rate could supply the
cosmic ray flux.

But much more study is needed to
give definite answers to cosmic ray
questions. As Prof. Friedlander puts it,
scientists are now getting a whiff, rather
than a taste, of what they seek.

Sheep die near nerve gas tests
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Death apparently blew from the tiny plane (bottom left) to Skull Valley herds.

On March 13 a plane flew by. On
March 14 the deaths began. Within
the first week some 5,000 corpses lay
on the rugged slopes of Utah’s Skull
Valley.

The victims were sheep, who simply
began dying one day with no advance
warning except a sudden loss of mus-
cular cordination, followed by collapse.
Autopsies at first revealed practically
nothing, and Federal, state and univer-
sity investigators were at a loss.

There was one fact: Bordering
the grazing area is Dugway Proving
Ground, the U.S. Army’s main testing
facility for chemical and biological
weapons.

The day before the sheep began to
die, the Army had fired several 155-
millimeter artillery shells containing
Sarin, a U.S. variation of a nerve gas
developed by Germany prior to World
War II. That same afternoon, 160 gal-
lons of an unnamed persistent nerve
chemical were disposed of by burning
in an open pit, and 320 gallons of a
similar persistent agent were sprayed

from a “high-performance” aircraft
flashing along 150 feet above the
ground. The spraying took place some
27 miles from the nearest sheep Kkill.

At first the Army said it “definitely
was not responsible” for the deaths,
which by the beginning of last week
had topped 6,400. Then it changed to
the view that “no definite cause of
death” had been established. As in-
vestigators chipped away at other pos-
sible causes, the official statements
backed off even further. “We are still
saying that as far as has been deter-
mined, we had nothing to do with it,”
an Army spokesman said a week after
the first report.

Meanwhile, the dead and dying
sheep were confounding doctors and
scientists from the Federal and state
Departments of Agriculture, the U.S.
Public Health Service, the University
of Utah and the Army itself; the bodies
revealed hardly any symptoms of any-
thing, let alone nerve gas.

“We've pretty well ruled out con-
tagious disease,” reports Dr. Jordan
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Rasmussen, chief USDA veterinarian
in Utah. Painstaking examination of
a vast variety of tissues from the sheep
showed no abnormalities.

Nor did poisonous plants seem to be
to blame. Investigators, looking for
culpable flora, combed Skull Valley in
vain. One noxious weed called halo-
geton has taken a heavy toll in the
past, according to Utah State Agricul-
ture Commissioner David Waldron, but
it could never fit the killer’s descrip-
tion. It is usually fatal only if the ani-
mal drinks water soon afterward,
causing bloat, and the symptoms would
be obvious. In addition, thousands of
acres of the plant have been plowed
under; there is not enough left in Skull
Valley to do such terrible damage.

Adding to the mystery was the fact
that the affected sheep seemed to be
limited to a fairly well-defined area.
“There are sheep to the north and
sheep to the south,” says Waldron,
“and they’re doing fine.” Even more
curious is the fact that sheep were the
only animals affected. People—Skull
Valley has a population of about 55—
horses, cattle, rabbits, birds, rodents
and other creatures showed no symp-
toms at all. Almost the only difference
between the sheep and everybody else
was that sheep are natural snow-eaters.

This seemingly innocuous fact again
suggested Dugway as the source of the
killer. State officials theorized that
wind carried the droplets of nerve gas
spray over the low Cedar Mountains
then allowed it to settle on the snow
that had fallen on previous days.

By this time the Army was just about
ready to indict itself. “We fully recog-
nize, with this occurring right on our
doorstep . . . that we are highly sus-
pect,” admits Brig. Gen. William W.
Stone, in charge of research and lab-
oratories for the Army Materiel Com-
mand.

Yet the Army couldn’t even make its
own rap stick. The reason, says Gen.
Stone, was that it simply could not iso-
late its own nerve gas from the bodies
of the sheep. By this time, after some
10 days of sleuthing, scientists had
managed to determine from urine and
tear samples that the deaths were ap-
parently due to an organo-phosphate
compound similar to those used in
nerve agents, as well as in several in-
secticides. Such compounds kill by
blocking the action of a blood chemical
called cholinesterase, whose job is to
suppress another chemical that causes
muscular action. Without this suppres-
sion, the muscle operates continuously,
causing convulsions. Unfortunately,
this was not enough to pin down the
Army compound. Traces from the
spraying were easily found and identi-
fied by the Army on its own test range,
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Shepherd and mystery poison victim.

and should, officials say, have been just
as easily identifiable in the sheep.

Another possibility raised last week
was that the poison might have come
from a chemical preservative used on
seed grain that may have been fed to
two herds of rams in the valley. A
similar incident reportedly occurred in
Turkey a few years ago. Even if such
feed was used in the valley, however,
it would have been virtually inacces-
sible to the sheep, which were at least
six miles from one of the buckherds
and 20 miles from the other. Waldron
writes the idea off entirely. “I’ve heard
quite a few ideas that I thought were
silly,” he says, “but I'd have to put
that at the top of the list.”

So Dugway still looks like the cul-
prit. If it is, the Skull Valley incident
is one of the biggest chemical-warfare-
agent disasters in U.S. history.

RIOT REPORT
Deafening silence; deadly words

“Let your search be free. . . . Find
the truth and express it.”

Those were President Johnson’s in-
structions, last July 29, to his National
Advisory Commission on Civil Disor-
ders.

The commission reported in early
March, citing broad racism in white
America as an underlying cause of civil
disorder, calling for strategies for ac-




