OLD SOFT SHOES

Most of the evidence for early cultural
evolution is from pottery or tools because
these items are resistant to degradation
and tend to be preserved, but records
from more fragile items are important for
providing a broader perspective. Kuttruff
et al. (p. 72; see the news story by Pringle,
p. 23) describe and have dated a remark-
able collection of shoes preserved in de-
posits in Arnold Research Cave, Missouri.
Eighteen shoes and sandals are complete
or nearly complete and another 17 speci-
mens are fragmentary. Together, the shoes
provide a record of construction styles ex-
tending back to about 8000 years ago.
Construction styles did not appear to be-
come more complex with time; some ear-
lier shoes were quite intricate, and all
were made from grasses or woody fibers.

SELECTIVE VIBRATIONS

Dissociative recombination of ions with
free electrons is an important reaction in
astrophysics and the upper atmosphere as
well as in plasma processing and combus-
tion. Experimental investigation of such
reactions in molecular beams is hampered
by the difficulty in generating sufficiently
strong beams of vibrationally relaxed ions.
lon storage rings overcome this problem
and allow molecular ions to relax to their
vibrational ground state. Amitay et al. (p.
75) have extended this technique to allow
determination of the product distribution
as a function of vibrational excitation of
the reactant ion. They studied the disso-
ciative recombination of HD* with an
electron and show that rate coefficients
generally increase for high vibrational ex-
citations, where new dissociation routes
become accessible. However, for isolated
vibrational states, very low rate coeffi-
cients were observed that could not be re-
produced by theoretical calculations,
which suggests that the process is not ful-
ly understood.

SHIFTING ICE SHEET
Melting of the West Antarctic Ice Sheet
would raise sea level by 5 to 6 meters.
One clue to the stability of the ice sheet
in response to current climate change is
its past behavior during interglacial peri-
ods. To examine this question, Scherer et
al. (p. 82; see the news story by Kerr, p.
17) drilled several holes through the ice
sheet and collected glacial sediments
from its bed. In several holes, the bed ma-
terial contained Quaternary marine di-
atoms; these samples also had high con-
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centrations of beryllium-10, a cosmogenic
isotope with a half-life of 1.5 million
years. Together, these data imply that the
ice sheet receded greatly sometime dur-
ing the last 1.3 million years and probably
during the past 600,000 years. During that
time, sediments containing the diatoms
and °Be could be deposited upstream of
the location of the drill holes.

GETTING LIPOSOMES

TO GIVE UP DNA
Recent studies have shown that com-
plexes of DNA with univalent cationic
liposomes (CLs) used for gene deliv-
ery can adopt a well-defined structure
in which DNA is aligned between
‘lamellar liposome sheets. Koltover et

al. (p. 78) used x-ray scattering to
show that for DNA-CL ratios most fa-
vorable for gene transfer, a different
structure forms in which the DNA
molecules are encapsulated in lipo-
some tubules. Optical microscopy re-
vealed that this latter form rapidly
fuses with anionic membranes to re-
lease DNA, while the lamellar com-
plexes bind stably and retain DNA.

TO SOFTEN, ADD WATER

Many minerals in the mantle can contain
some water; one of these minerals is
wadsleyite, which is abundant in the low-
er part of Earth’s upper mantle between
depths of 440 and 660 kilometers. In ex-
periments simulating mantle pressures
and temperatures, Kubo et al. (p. 85)
show that even the addition of a small
amount of water to wadsleyite greatly
reduces its strength. Thus, even if some
water is present in the mantle at this
depth, the mantle could be weak, and
considerably weaker than the strengths
indicated from experiments conducted
under dry conditions.
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SIZZLING SILICATES

The highest temperatures estimated for
the surface of lo, a moon of Jupiter, by
Voyager 1 in 1979 was about 650 kelvin
(K). This temperature is not high enough
to allow silicate volcanism as is observed
on Earth but is within the temperature
range for liquid sulfur; thus, sulfuric lava
flows, lava lakes, and plumes were as-
sumed to dominate the brilliant yellowish
landscape of this volcanically active moon.
The search for silicates on lo continued
after Voyager with some observations of
higher temperature “hot spots,” but now
McEwen et al. (p. 87) have used infrared
wavelength observations from Galileo to
estimate that at least a dozen hot spots
have minimum temperatures exceeding
1700 K and the Pillan hot spot has a max-
imum temperature in excess of 2000 K
(see the cover, which shows some of
these hot spots colored in red). These
high-temperature regions on lo indicate
that silicate volcanism is prevalent on sul-
fur-covered lo and that some of these sili-
cates are extremely hot compared to ba-
saltic volcanism on Earth.

RELATIONSHIP FRAGMENTATION
What effect does forest fragmentation have
on the relationship between trees and
their pollinators? Aldrich and Hamrick (p.
103) have discovered dramatic changes in
plant fecundity (the shade tree Sympho-
nia globulifera) and pollinator (humming-
bird) behavior in the rain forest that had
been fragmented during the past 10 to 30
years. The study used genetic analysis to
determine the parentage of a large number
of saplings and seedlings. Certain trees iso-
lated in pasture greatly increased in fecun-
dity and dominated the production of
seedlings in the remnant forest. Humming-
bird behavior was altered, resulting from
increased flower production in pasture
trees and leading to increased self-fertiliza-
tion of these trees. These changes have led
to a genetic bottleneck that has markedly
constricted the plant donor pool.

ELECTRIC PUMPS

Multisubunit enzyme complexes, the en-
ergy generators of the mitochondrion, use
the downhill flow of electrons from NADH
(the reduced form of nicotinamide ade-
nine dinucleotide) to oxygen to pump
protons across the mitochondrial mem-
brane. Iwata et al. (p. 64; see the Perspec-
tive by Smith, p. 58) present the refined
structure of the complete 11 subunit—
complex Ill, also known as cytochrome
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