there is “some indirect evidence” that the
higher mortality rate can be accounted for
by the presence of subclinical disease, yet
are at a loss to explain it. They point out
that since the two studies involved differ-
ent time periods unknown factors may
have been involved. Nonetheless, they be-
lieve that their results “raise some ques-
tions as to the health benefits from weight
reduction in persons of average or near-
average weight.” O

Another moon:
Jupiter’s 15th

Last year a 14th satellite of Jupiter was
discovered in one of the Voyager 2 space-
craft’s photos by scientists who had origi-
nally thought the point of light to be a star
(SN: 10/20/79, p. 263). Now a researcher
who was looking for the same object in
photos from Voyager 1 has discovered yet
another satellite, Jupiter’s 15th.

Attempting to measure the 14th moon’s
orbit more precisely, Stephen P. Synnott of
Jet Propulsion Laboratory (the Voyager
control center) had been looking at Voy-
ager 2 photos taken when the object
should have been one or two orbits behind
or ahead of its position in the photo that
led to its discovery. Failing to find it at the
time, he turned to pictures from Voyager 1,
and in one of them, he says, “I saw what
looked like a shadow against Jupiter’s
disk.” The next frame showed the same
shadow in a different position, and Synnott
assumed it to be number 14 (designated
1979 J1) until an orbit calculated from the
two images showed it to be on a clearly
different path. After a search of “weeks and
weeks,” Synnott finally located a single
photo that showed both the shadow and
its source — a previously unknown satel-
lite, now designated 1979 J2.

It orbits the planet at a mean distance of
slightly more than 151,000 kilometers
from the cloud tops, Synnott calculates
from the several frames in which the ob-
ject has by now been identified. This puts
it between the orbits of Amalthea (about
107,000 km out) and lo (nearly 350,000),
circling Jupiter once every 16 hours 16
minutes. It also becomes easy to see how
as few as two photos could enable Synnott
to tell that the object’s orbit was not that of
the 14th moon, whose mean distance from
the clouds had been calculated as slightly
over 57,000 km, just about along the edge
of Jupiter’s ring system (also discovered
from Voyager pictures). Synnott has now
revised his calculations, in fact, and de-
termined that the true distance is only
about 56,400 km — actually in the ring.

The newly found satellite appears tiny
in the photos, and Synnott estimates it to
be only about 80 km across — “at least in
the direction we can observe.” It has only
been spotted in photos showing it against
the disk of Jupiter, and since it is almost
certainly gravitationally “locked” with its
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Newfound satellite and its shadow, seen crossing Jupiter by Voyager 1. Dark streak

extending from shadow is cloud feature coincidentally aligned with shadow’s position.

longest axis pointing at the planet, it is
possible that the Voyagers were only able
to see it, in effect, “end on.” Amalthea, for
example, measures 155 km in one dimen-
sion, but 270 km in the direction radial to
Jupiter. To measure the new satellite’s long
axis, Synnott hopes to be able to pick out
the object against the dark sky in photos
taken off the edge of the planet, when the
spacecraft would have been facing it
broadside.

Its composition, too, is uncertain from
the limited data, although Synnott says
that it is “about as dark as Amalthea,”
whose surface has been found to approx-
imate laboratory spectra of carbonaceous
chondrite material augmented with sulfur
possibly transported inward from lo. The

yet-unnamed number 15, in fact, could
turn out to be more sulfur-rich still, since
its orbit is about 44,000 km closer to lo’s
than is that of Amalthea.

Jupiter may actually have not merely 15
satellites, but 16. In 1975, Hale Obser-
vatories astronomer Charles Kowal spot-
ted a possible candidate in an earth-based
photograph (SN: 10/11/75, p. 229), but sub-
sequent observations failed to confirm its
presence around the planet. It was seen far
from Jupiter, so at least it cannot be con-
fused with the two “Voyager moons,” but if
it is someday confirmed, it will probably
be assigned a place as the 14th satellite,
bumping the newcomers to 15th and 16th.
And no one is ruling out the possibility
that still more may be discovered. a

Waking up to a biological alarm

The human body, keeping time to a
variety of biological clocks, somehow
knows there is a time to every purpose.
But where and what are the body's
timepieces? According to recent work by
Harvard Medical School researchers, one
behavioral timer may have been found —
the clock that dictates the time to be
asleep and the time to be awake. If vali-
dated, the find will be the first identifica-
tion of a biological timekeeper in humans.

The clock, described by Martin Moore-
Ede, Ralph Lydic and co-workers at a
recent meeting on sleep in Mexico City,
is a small cluster of neurons in the
hypothalamus of the human brain. A simi-
lar area was identified eight years ago in
the brains of rodents and called the
suprachiasmatic nuclei (scN). When the
region was destroyed, the rodents lost
their circadian (approximately 24-hour)
rhythm in feeding and other behaviors.

With these findings in mind and inter-
ested in the physiological basis for “jet
lag” and sleep disorders, Moore-Ede and
co-workers began to search for a structure
that might be responsible for such behav-
ior. They found that the brains of squirrel
monkeys contain structures similar to the
rodent scN — actually two clusters of
neurons in the hypothalamus located on
either side of the tip of the brain’s third
ventricle (a fluid-filled cavity). When the
neuronal clusters were destroyed, the
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rest-activity cycle of the monkeys was dis-
rupted, while other rhythms — such as
body temperature — were unaffected.
“Obviously this is not the only biological
clock, but it is certainly a major one,” says
Moore-Ede.

Moving systematically up the primate
tree the researchers then studied the
brains of eight New World (Western Hemi-
sphere) and Old World (Eastern Hemi-
sphere) primates and sections of 16
human brains, ranging in age from 28
weeks gestation to 50 years. In each, says
Moore-Ede, the same cluster of small,
rounded neurons — identified microscop-
ically — was present. As the scientists
moved up the evolutionary tree, however,
the position of the 300-micron-wide clus-
ters shifted, so that in humans the cells are
more diffusely distributed and placed on
the sides rather than at the tip of the ven-
tricle. This more diffused distribution may
be related to the observation that the
sleep-wake cycle in humans is not as
rigorous as in other species, says Moore-
Ede.

While the exact mechanism is not un-
derstood, Moore-Ede says the cells are
apparently an “endogenous, self-
contained pacemaker” sending out pre-
cise signals to the rest of the brain. Be-
cause the appropriate human experiments
cannot be done, proof that the cell clusters

Continued on p. 301
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are the human sleep-wake timekeeper is
as yet indirect, based on the experiments
in monkeys and observations that some
humans with drastic changes in the
sleep-wake cycle have damage to that re-
gion of the brain, says Moore-Ede. “These
findings suggest we're on the right track,”
he says. “Now we must rely on experi-
ments of nature to continue to validate the
findings.” O

Baby woolly
mammoth blood

Intact red and white blood cells of a
woolly mammoth have been found in tis-
sue taken from the mammoth discovered
frozen in Siberia in 1977 (SN: 3/18/78, p.
167). The cells are the oldest body cells to
be examined in so natural a state — the
animal lived approximately 44,000 years
ago.

The blood cells were discovered in a
gram of tissue given by Soviet scientists to
Wayne State University School of Medicine
in Detroit. When Marion Barnhart
analyzed the dried material by scanning
electron microscope, she saw the red and
white blood cells in blood vessels and
capillaries of the tissue. The cell mem-
branes appear to be intact, and the white
cell surfaces still have their characteristic
fingerlike projections.

The blood cells resemble those of mod-
ern elephants, Barnhart says. For instance,
the red blood cells are 5.3 microns in di-
ameter, while frozen elephant cells are 5.1
microns. The mammoth white blood cells
are as large as 11.5 microns across.

Barnhart also looked at remnants of
skeletal muscle in the abdominal sample.
She used scanning electron microscopy to
locate an appropriate muscle region and
then made thin slices of that tissue to ex-
amine under high magnification. The
membranes and contractile fibrils are
missing, she told SciENCe News. But there
is dense material that corresponds to the
characteristic A and | bands of muscle, and
the Z bands, which define skeletal muscle
segments, are intact. “The length of the
sarcomeres [segments] is realistic com-
pared to those of modern elephants,”
Barnhart says.

Others at Wayne State examining the
biochemistry of the baby woolly mam-
moth tissue have identified collagen, the
fibrous protein found in connective tissue.
The scientists are analyzing abdominal
muscle because they believe tissue deep
in the mammoth is the best preserved. A
slower rate of freezing 44,000 years ago
and a slower rate of thaw more recently
helped to keep the cells intact. The mam-
moth is the best preserved specimen that
has been found in Siberia; in most cases
scavengers and bacteria destroy body
cells and repeated thawing and refreezing
disrupt the cells. a
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THE BEGINNER'S HANDBOOK OF
ELECTRONICS — George H. Olsen, revised by
Forrest M. Mims, Ill. Written for the layman who
wishes to gain an understanding of the principles of
electronics. Assumes no more prior knowledge
than that of elementary electricity and seeks to
avoid mathematics. Discusses such topics as resis-
tors, transistors, semiconductors, integrated cir-
cuits, television and digital circuits. P-H, 1980, 305
p., illus., $17.95, paper, $6.95.

EARTHQUAKE ENGINEERING AND
HAZARDS REDUCTION IN CHINA: A Trip
Report of the American Earthquake En-
gineering and Hazard Reduction Delegation
— Paul C. Jennings. The purpose of the delegation
was to learn about earthquake engineering research
and practice in China, the Chinese earthquake pre-
diction program, their efforts to mitigate earth-
quake hazards and the effects of the disastrous
Tangshan earthquake of July 1976. Natl Acad Sci,
1980, 189 p., illus., paper, $11.50.

EARTHQUAKES AND VOLCANOES:
Readings from Scientific American — Intro-
duction by Bruce A. Bolt. Discusses properties of
earthquake sources, seismic waves and the way
these are measured by instruments, provides an
up-to-date summary of the procedures seis-
mologists use to explore both the structure and
deformation of the earth’s interior, presents vol-
canoes as fascinating natural features and their im-
portance as global heat engines. WH Freeman,
1980, 154 p., illus., $15, paper, $7.95.

ENERGY AND HUMAN NEEDS—Samuel C.
Curran and John S. Curran. Examines most of the
resources available to us, the means of their produc-
tion, questions of conversion and storage and the
implications of energy use on the environment and
our way of life. Wiley, 1979, 330 p., illus., $24.95.

FROGS —Gerald Donaldson. A whimsical pagean-
try of facts and fancy. Selections from literature, art,
science and advertising about these amphibious
creatures. Van Nos Reinhold, 1980, 128 p., illus.,
$14.95.

A GOLDEN THREAD: 2500 Years of Solar
Architecture and Technology — Ken Butti and
John Perlin. The ancient Greeks designed their
homes to capture winter sunlight. This book de-
scribes the major advances in solar architecture and
technology that have occurred since that time. Van
Nos Reinhold, 1980, 289 p., illus., $15.95.

HYDROPONICS FOR THE HOME GAR-
DENER — Stewart Kenyon. Discusses the use of
hydroponics for the small-scale indoor grower —a
guide to make hydroponics wark in the home. Van
Nos Reinhold, 1979, 146 p., illus., paper, $6.95.

THE LAST CHANCE ENERGY BOOK —
Owen Phillips. Explains simply the magnitude of the
energy crunch, tells why the problem will become
worse before it gets better and presents the op-
tions on a personal and national level. Originally
published in hardback by Johns Hopkins in 1979.
McGraw, 1980, 142 p,, illus., paper, $4.95.

THE STORY OF NIM: The Chimp Who
Learned Language — Anna Michel, introduction
by Herbert S. Terrace. A simple science book with
marvelous photographs explains how Nim, a chim-
panzee, was taught to communicate with human
beings. Knopf, 1980, 59 p., photographs by Susan
Kuklin and Herbert S. Terrace, $6.95. (See p. 298.)
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