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FIG. 2 Half a metre of snow, resting on sea ice that comes
just one inch above the water. The picture was taken in the
Weddell Sea in May 1992, while new ice was forming in
the open water. Local observations of sea ice missed the

continent-wide ACW.

ACW opens new directions for research on
the interannual variability of the global
ocean—atmosphere—cryosphere system.

What causes the interannual variation
in the Antarctic region? White and Peter-
son speculate that it may be ENSO signals
propagating to high latitudes through the
atmosphere. ENSO, an acronym for El
Nifio/Southern Oscillation, originates in
the equatorial Pacific, and is the best
known mode of interannual variation in
global climate?, one which has been shown
to have a substantial impact on human
affairs™® (causing droughts and floods,
forest fires, crop failures and the collapse
of fisheries). Numerous studies have asso-
ciated ENSO events with climate anom-
alies in middle latitudes as well as the
tropics. With this latest addition we can
say that ENSO may dominate interannual
climate variability even in high latitudes.

Prior studies™ had pointed to ENSO
signals in Arctic and Antarctic sea-ice
fields. However, the particular Antarctic
signal examined (total ice coverage, for
example) often did not fully register the
ACW sea-ice mode and so underesti-
mated the strength of the connection.
Observations of Antarctic sea ice over
smaller areas or shorter times’ did reveal
some cyclical components in the interan-
nual variability, but their incomplete view
of the polar region concealed what we
now see to be the passage of a quasi-peri-
odic wave. The ACW framework suggests
a way to fit these pieces of information
into a coherent pattern, though it remains
to be seen just how well they will fit, and
how the completed pattern will look.

We note that correlations between
anomalies in the Antarctic ice edge and
standard indices of ENSO (sea surface
temperature in the eastern Pacific and
sea-level pressure difference between
Tahiti and Darwin — see for example ref.
4) imply that 40 per cent of the variance in
the sea-ice anomalies is attributable to
ENSO. The Antarctic sea-ice anomalies

674

have even higher correla-
tions with precipitation
over tropical land areas
(28° N to 28° S, 85.5° W to
152.5° E) and with sea sur-
face temperature in the
equatorial Indian Ocean
(2.5° N to 12.5° S, 62.5° to
82.5° E). The correlations
are not significantly higher
than the one with ENSO,
however, and both of these
measures are themselves
strongly related to ENSO.
So they raise the possibility
that the sea-ice variation
may not be entirely deter-
mined by an ENSO signal
emanating from the Pacific,
but do not settle the issue.
Regardless, there is strong
evidence connecting the
ACW to tropical climate variations.

Even with the knowledge that tropical
signals propagate to higher latitudes
through both ocean and atmosphere, it
can hardly be said that the physics of
this connection is understood. White and
Peterson' point out that the propagation
speed of the ACW is the same in all three
media, which supports the quite plausible
idea that the atmosphere, ocean and
cryosphere are strongly coupled on inter-
annual timescales. Indeed, that the ACW
stands out in the data for all three is prima
facie evidence of such interactions. They
also note that its speed falls within the
range of speeds seen in the ACC, and go
on to suggest that advection of sea-
surface-temperature anomalies produces
the wave, with the time for a complete
circumpolar circuit setting the period at
4-5 years. But it is not clear how such a
mechanism maintains synchronization
with ENSO. Furthermore, the speeds
within the ACC are too variable to pick a
unique period.

In any event, by discerning such an
elegant structure amid the disorder of the
climate data, White and Peterson offer us
an intriguing puzzle with global climate
implications. ]

Ted Baker
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Fuse and lose!

WhHy is obesity so common? One theory is
that mothers overfeed their babies, to
maintain their reccommended increase of
weight. The fat cells in the infants’ bodies
multiply rapidly to store all this
nutriment. The extra cells persist for the
rest of life, eager to seize and store
whatever fat comes their way. Only
surgery can get rid of them.

Daedalus now has another way: cell
fusion. Cells in a culture can easily be
induced to fuse together. Specific
chemicals, deactivated viruses, or pulses
of direct or alternating high voltage can
all briefly disrupt the membranes of two
cells in contact, causing them to fuse.
The resulting joint cell can be perfectly
viable. Indeed, fused cells are often found
in samples of human tissue, and seem to
cause no harm.

But how to work the trick inside the
body? Alternating-current fusion probably
works by inducing ultrasonic agitation in
the cell membrane, which then
resonantly captures electrical energy. So
Daedalus is combining two well-known
medical devices — the diathermy
machine, which launches alternating
current into a large volume of the body
from two contoured electrodes; and the
ultrasound scanner, which focuses a
beam of ultrasound in a tiny volume of
tissue. Cunningly, he will slave them
together, to work at exactly the same
phase and frequency: 500 kHz or so. The
tissue at the ultrasound focus, resonantly
excited at that frequency, will then absorb
much of the electrical power of the
diathermy machine. Most of the cells in
that region will fuse. By scanning the
ultrasound focus through a whole volume
of fatty tissue, most of its cells could be
fused. At a stroke, the patient will have
half the number of fat cells, each of twice
the normal size.

Now a big cell is inefficient; it can’t
service its large volume through its
inadequate surface. The fused fat cells
will be forced to shrink, which they will
do by flipping into ‘discharge’ mode, and
discarding their excess fat. The patient
will lose weight and volume dramatically.
When the fused cells have all returned to
their previous size he (or she) will be
carrying just half the previous burden of
fat. If necessary, the process could then
be repeated.

Fatties everywhere will rush for the
treatment. A reduced fat-cell count will
solve their problems permanently. Even
better, controlled scanning could remove
fat from exactly the regions causing
distress, without deflating other more
becoming volumes. Forget dieting, ignore
exercise and let Daedalus’s electro-
ultrasonic body sculpture shape the figure
of your dreams! David Jones
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