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Iri the developing visual cartex, for example, 
n e u r o ~ i  may participate in the activ- 

Erin Schurnan ity-dependmt smngthening of synapses con- 
veying eye-specifk information (3). Addi- 
tion of an excess of a TrkB ligand can either 
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term potentiation (15,  16). And yet, just 
imagining the potential for remodeling 
synaptic structures during learning (and in 
combating neurodegenerative diseases) is 
sufficient motivation to continue to search 
for structural changes in mature synaptic 
structures. 
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Listening to Pele 
Sylvie Vergniolle 

Volcanic eruptions are difficult to study rig- 
orouslv for two main reasons. The first is that 
they a;e often so destructive that one cannot 
observe them closelv and make measurements 
of important physi;al variables, such as the 
velocity, pressure, and proportions of gas and 
magma. The  second reason is that they often 
start very suddenly after long periods of qui- 
escence; volcanologists usually arrive after 
the initial phases, which are, unfortunately, 
often the most instructive. The  new data on 
explosive eruptions reported on page 1290 of 
this issue by Morrissey and Chouet (1) are 
therefore most welcome. 

Volcanic activitv usuallv falls into two 
categories: (i) explosive-yielding eruptions, 
such as those of Mount St. Helens (1980), El 
Chich6n (1982), and Pinatubo (1991), of- 
ten associated with subduction zones-and 
(ii) basaltic-seen at volcanoes such as that 
at Kilauea Iki (Hawaii), which are often asso- 
ciated with hot spots, and at Stromboli. Ex- 
plosive volcanoes involve very viscous magma 
and expel strong gas jets, called Plinian activ- 
ity. The hot volcanic gas exits the volcanic 
vent at high velocity as a jet, then evolves 
into a buoyant plume into which air is dragged 
and heated, and finally spreads as an um- 
brella cloud when the density of the volcanic 
mixture balances that of surroundine air (see - ~ 

figure). Basaltic eruptions are more gentle, 
and the maema is much less viscous than that " 

from explosive volcanoes, although it is still 
four orders of magnitude more viscous than 
water. The  dynamical regimes of basaltic and 
explosive volcanoes are both directly and 
indirectly driven by the gas phase, and their 
major difference in behavior is a consequence 
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of their large difference in viscosity (at least 
five orders of magnitude). 

In the 1980s, the scientific community 
started modeling volcanic activity, both nu- 
merically and in the laboratory, first focusing 
on explosive volcanoes and later on basaltic 
activity. However, models need field obser- 
vations to constrain them and to check their 
validity. In contrast to relatively safe basaltic 
eruptions, which have been monitored rather 
extensively, explosive volcanoes need remote, 
albeit precise, quantitative measurements. 
Therefore. the use of data obtained from sev- 
eral volcanoes with a network of microbaro- 
graphs, such as in the report of Morrissey and 
Chouet (1 ), sounds very promising for esti- 
mating the exit pressure of the volcanic mix- 
ture at the very first instant of an eruption 
and constraining its gas concentration. It can 
also be used to monitor volcanic activity in a 
remote area ( 1  ). 

Volcanoes inflate before an eruption, im- 
plying overpressure in the magma reservoir 
at shallow depths (2).  Clearly this overpres- 
sure is part of the driving process during an 
eruption, making knowledge of its magni- 
tude at depth very valuable. The first method 
of determining this pressure uses measure- 
ments of deformations at the surface of the 
volcano combined with an elastic model of 
the edifice and shows that tumescence and 
eruptive activity occur almost at the same 
time. The second method consists of measur- 
ing the air pressure at the eruptive vents and 
then combining them with a flow model to 
estimate the pressure in the magma reservoir. 

spective, with live links, can be 
seen in Science Online on the Web 
at http://www.sciencemag.org/ 

Gas iet -4 
I /Exit pressure? 

An explosive eruption. When magma is ex- 
pelled from a volcano it undergoes fragmentation, 
creating a jet of gas and magma droplets. Un-  
derstanding this process requires knowledge of 
the complex changes in pressure P and velocity 
vas a function of height z in the exit channel. 

When an explosive eruption starts, magma is 
expelled out of the magma chamber and 
rises, ultimately containing small gas 
bubbles, in the volcanic conduit (see figure). 
A critical change in the flow regime called 
fragmentation, which is still poorly under- 
stood, occurs somewhere in the conduit: the 
mixture is transformed into a gas jet contain- 
ing magma droplets (3). The pressure and 
velocity of the volcanic mixture, which fol- 
low the equations of motion during flow in 
the conduit, vary together. Consequently, 
the volcanic mixture might reach the vent at 
an exit pressure different from the atmo- 
spheric value (4). Velocities ere easier to es- 
timate at the surface than pressures, and in 
the 1980s, researchers used empirical rela- 
tions, derived for instance from ballistic 
studies, to deduce the exit pressure from the 
velocity. Recording pressures and velocities 
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