sulfate particles (SN: 3/4/72, p. 151).
This conceivably could become an even
larger problem in Eastern industrial
cities where there is less smog but a
great deal more sulfur dioxide than in
Los Angeles.

Making all of these problems more
difficult to deal with is a paucity of re-
liable data. Current measurement sys-
tems, says the report, are largely aimed
at the kinds of gross gauging of emis-
sions and of ambient air quality men-
tioned earlier. *“ . . . Major gaps exist
in instrumentation for sampling and
measuring the characteristics of particu-
late pollution.” Needed is a nationwide
monitoring system ‘. . . able to de-
scribe particle size, shape, concentra-
tion, composition, and light-scattering
potential and the carrier-gas character-
istics associated with the emission
source.”

The NAE report says that to achieve
all this, as well as to do necessary re-
search and development to develop
more efficient control devices, will re-
quire particulate R&D expenditures by
the Environmental Protection Agency
about 10 times the current $500,000
(the amount spent in fiscal 1972). In
addition, the NAE panel says there
should be cooperative programs jointly
funded by EPA and the industries in-
volved.

The NAE report acknowledges frank-
ly and describes candidly the immense
technical problems associated with par-
ticulate pollution in a way that was rare
in official reports a few years ago. But
apart from its recommendation that in-
dustry contribute at least some money
to the large R&D effort required, the
new report is like the earlier ones in
that it scarcely touches on economic
questions. a

Collisions at 205 GeV:
Twice as many particles

If a physicist were asked what he
expected to see when a proton with
200 billion electron-volts energy (200
GeV) struck a stationary proton, one
of the first items in his reply would be
“lots of secondary particles.” This ex-
pectation is quite borne out by the early
analyses of the first experiment at the
National Accelerator Laboratory at
Batavia, Ill. A group of 19 physicists
report in the Aug. 21 PHYSICAL REVIEW
LETTERS that on the average eight sec-
ondary particles per collision were pro-
duced at 205 GeV, and some collisions
produced as many as 22. The average
is nearly twice that for 28-GeV pro-
tons. Analysis continues to see what
species are among the secondaries and
what light their production may throw
on the many theoretical questions about
the behavior of matter and basic physi-
cal laws at such high energy. 0O
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A genetic linkage in
manic-depressive illness

Heredity has long been thought to
be a contributing factor in the develop-
ment of manic-depressive illness. Re-
sults from studies of families and twins
pointed strongly to a possible genetic
transmission of the disease, but the
hypothesis could not be proved until a
definite mode of transmission was
demonstrated. Four years ago George
Winokur, Vassant Tanna, Theodore
Reich and Paula Clayton, working at
Barnes Hospital in St. Louis, showed
that one form of manic depression
could possibly be transmitted via the
X chromosome. Color blindness, known
to be transmitted on the X chromo-
some, and manic-depressive illness were
consistently associated in two families
that were studied.

Ronald R. Fieve and Joseph Fleiss of
the New York State Psychiatric Insti-
tute and Julien Mendlewicz of the
University of Brussels now have strong

evidence that manic-depressive illness is
transmitted via the X chromosome.
Last week in Copenhagen at a meeting
of the International College of Neuro-
psychopharmacology they reported on
a study of 80 diagnosed manic-depres-
sive patients. Studies of the patients’
families revealed a close linkage associ-
ation in seven families who had both
the color-blind marker and the manic-
depressive illness.

A second line of evidence for the
theory was reported in a separate
paper. Fieve and Mendlewicz found six
families in which manic-depressive ill-
ness and the Xg2 blood group occurred
in successive generations. The Xg?
blood group is a well-known genetic
marker that is also transmitted via the
X chromosome.

The evidence is now convincing, says
Fieve, but it does not mean that all
cases of manic-depressive illness are
transmitted by the X-linked gene. The
disease itself is divided into three main
subtypes. Two are called unipolar.
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They include patients whose illnesses
are only depressive or only manic.
The third subtype, called bipolar, in-
cludes patients who have had both
manic and depressive episodes. All of
the families studied with the X linkage
are of the bipolar subtype. And they
may be only a subtype of that subtype.

But at least for those persons who
have the family history and the X link-
age there is now a known mode of
transmission that separates them from
other manic-depressive types. Once this
is established, explains Fieve, these in-
dividuals could be subjected to a variety
of biochemical tests in the hope of find-
ing one or more defective enzymes or
possible abnormal secondary metabo-
lites in the spinal fluid, blood or urine.
If a specific enzyme deficiency is opera-
tive, it is conceivable that early inter-
vention (diet or drug) could prevent
the onset of the illness. Regardless of
whether such advances are possible,
lithium carbonate has now been shown
to be effective in treatment of manic
and depressive phases of the disease.

Fieve: Manic-
depressive
psychosis is a
disorder charac-
terized by
severe mood
swings. Some
forms of it may
be transmitted
via a sex
chromosome.

Lucy B. Lazzopina
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Fieve, who was a pioneer in the use of
lithium to treat manic-depression, says
a person can be stabilized on the drug
for life with an 80 to 85 percent chance
that there will be no or only minor
recurrences of the disease. This treat-
ment, he says, should eventually replace
electroconvulsive therapy.

Winokur, now at the University of
Iowa in Iowa City, agrees that Fieve's
work shows specifically that a large
percentage of manic-depressive illness
is transmitted in the X-linked fashion.
“This puts the locus for manic-depres-
sive or bipolar psychosis somewhere on
the short arm of the X chromosome,”
he says. Like Fieve, he believes this
work should be a model for the studies
of other mental illnesses. The next step,
he says, is to do linkage studies on de-
pressive patients.

Fieve also intends to look for genetic
markers or other evidence of genetic
transmission in the unipolar diseases.
He believes the same model should be
followed in looking at schizophrenic
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(SN: 7/22/72, p. 58) and alcoholic
populations. Like manic-depressive
psychosis, these diseases presently cover
a wide spectrum. Genetic-linkage stu-
dies could separate them into specific
subtypes that could then be studied in
detail. Fieve predicts that within three
to five years researchers will separate
the heavily loaded genetic types of
schizophrenia from the environmentally
produced types. He predicts that within
one Yyear there will be convincing
studies on the genetics of alcoholism. O

An orbiting observatory
named for Copernicus

“Things are going so well it scares
me,” remarked James E. Kupperian of
Nasa’s Goddard Space Flight Center
after a perfect launch this week of the
fourth and last orbiting astronomical
observatory (0AO).

Scientists, project managers and en-
gineers at Goddard were deservedly
nervous about this launch. The oao
program’s history has been enough in
itself to cause apprehension. The first
observatory had a spacecraft systems’
failure three days after launch. The
second one worked, and is still working.
But the third failed to go into orbit.

Copernicus, named in honor of the
coming 500th anniversary of the birth
of the Polish astronomer, was launched
by an Atlas-Centaur rocket within sec-
onds of the scheduled time at 6:28 a.m.
EST Aug. 21. The spacecraft went into
a near-circular orbit of about 740
kilometers, circling earth in 99.8 min-
utes.

It is one of the most complex satel-
lites ever launched. “It's a very high-
tempered spacecraft,” remarked one
ground controller. “We will have to
develop a whole new approach to it.”
Copernicus has two extremely sensitive
instruments aboard—a 32-inch ultra-
violet telescope provided by Princeton
University and an X-ray telescope
cluster provided by England’s Univer-
sity College of London.

This week was spent checking out
the systems: the inertial reference unit,
the pointing controls, the star trackers
and spacecraft alignment. The first big
test was to come late this week when
the electrical systems were to be acti-
vated on the X-ray and ultraviolet units.

If everything continues to go smooth-
ly, Copernicus should become fully
operational next week. Scientists will
then begin their study of the inter-
stellar absorption of hydrogen, oxygen,
carbon, silicon and other elements in
interstellar gas. They also want to
investigate the ultraviolet radiation
emitted from young hot stars. With the
X-ray cluster, they hope to pinpoint
more accurately some previously ob-
served X-ray sources. m}
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Unearthing a
Phoenician city

The Phoenicians are known in his-
tory as the seafaring people who intro-
duced purple dye and the alphabet to
the Mediterranean countries between
1600 and 100 B.C. Most of what is
known of them comes from ancient
writings and the remains of the trading
outposts they established. Until re-
cently, little was known of how the
Phoenicians existed in their native land
—the eastern seacoast that is now Syria
and Lebanon.

In 1970 James B. Pritchard of the
University of Pennsylvania Museum in
Philadelphia discovered the ancient city
of Sarepta (1200 to 100 B.C.) beneath
the modern fishing village of Sarafand,
Lebanon. The 15- to 20-acre city is
the first Phoenician city ever found in
what was Phoenicia.

This summer Fritchard and his team
of archaeologists uncovered a 65-by-
98-foot site that is believed to have
been the industrial area of Sarepta.
The first material evidence of Phoeni-
cian dye-making and metal working
was turned up there. About 10 bushels
of crushed murex shells were found.
Phoenician dye-makers discarded these
snail shells after the body of the snail
was extracted and used to make purple
dye. The dye, known as Tyrian purple,
was once a sign of royalty and affluence
throughout the Mediterranean.

Metal working was evidenced by the
discovery of a crucible coated with
green slag and bits of oxidized copper
and a soapstone mold for casting gold
jewelry. More than 250,000 pottery
fragments and 14 kilns for firing clay
pottery were also found.

From the Bible and other ancient
texts, much is known of Phoenician
religion. But the Sarepta site has now
produced the first temple to be dis-
covered in Phoenicia. A 12-by-24-foot
building containing a three-foot-square
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Unearthing the remains of Sarepta.

altar was unearthed. On the floor of
the temple about 180 fragments, be-
lieved to have been religious offerings,
were found that provide clues to the
rites performed there. Among the frag-
ments were 13 different terra-cotta figur-
ines representing Astarte, the Phoeni-
cian goddess of love and fertility. An
incense stand, a ritual mask, beads,
amulets and pendants were also found
among the fragments.

All the artifacts are being repaired
and studied at the National Museum in
Beirut, Lebanon. Eventually they will
be shared with the University of
Pennsylvania Museum. a
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Univ. ofPenn.
Circular kilns and Phoenician temple (upper l.), photographed from a balloon.
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