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chodesmiumcollected from the nutrient-
depleted western North Atlantic.
It seems, then, tharichodesmiunhas dif-

ferent strategies for exploiting a wide range afOLCANOES

phosphorus compounds as nutrients, includ-lsn te rp re“ n g I n CI u S |Ve eVI d e n Ce

ing phosphonates (Fig. 1). The limited infor-
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mation that exists suggests that phosphonate
may be ubiquitous in the ocednsnaking

them a valuable phosphorus source for so
phytoplankton. As dissolved organic phoscCrystallization of ascending magma may affect the style of volcanic activity.

phorus often constitutes the largest reservoj . . . .
of this nutrient™ drawing from this pool Bockets of melt incorporated into crystals provide windows on processes

may giveTrichodesmiumn ecological advan- that occur Several kl|0metreS bE|OW Earth'S Surface

tage over other phytoplankton (including
another oceanic diazotrophCrocosphaera Most volcanic activity on land occurs abovealue enters a vapour phase. If the bubbles
watsoni) that can apparently use only mono-subduction zones, where one tectonic platdo not decouple from the melt and escape,
phosphate esters or inorganic phosphatéives beneath another. When a subductiortheir expansion causes magma to accelerate
(Fig. 1). This may be an evolutionary adaptazone volcano erupts, magma containing abunupwards. The result is further decompression,
tion to conditions in the nutrient-poor ocean dant dissolved KD ascends from a reservoirH,O vaporization, magma expansion and so
gyres that are far from continental sources @:...14 km below the Earthes surface: it is the fate perpetuating a feedback loop that culmi-
nutrients. Trichodesmiunspecies can form of H,O vapour bubbles boiling out of the risingnates in eruption. The importance of,®
extensive blooms, up to some 300,000ikm melt that largely determines whether thaloesnst stop with dictating the physical prop-
extent? Such blooms may in part be madenagma emerges with a bang or a whimpeerties of magma. Melting and freezing points
possible by their unique ability to exploit aMount St Helens in Washington state disof silicate melt are depressed by addition of
nutrient source that is not available to otheplayed an impressive repertoire of eruptivél,O, and this provides a thermodynamic dri-
nitrogen-fixing organisms. styles in the early-to-mid 1980s. A magmaing force for solidification during magma
As to remaining questions, it is still uncleaintrusion produced a bulge on the volcanosascent. For example, magmas at typical reser-
what fraction of the phosphorus required byflank in March 1980; eruption intensity voir temperatures (about 88Q) are only
Trichodesmiunis provided by phosphonates;peaked on 18 May with a sustained, explosimeoderately crystalline when saturated with
even under extreme inorganic phosphorusruption of ash and pumice; and an uneady,O. If the melt dries out, extensive crystal-
limitation, phosphonates may be a relativeldenouement of brief explosions and lavéization must occur to bring the system back
small part of the phosphorus budget. Anaxtrusions characterized activity for the subséato chemical equilibrium.
it would be informative to include sequenceuent half-dozen years. Plagioclase is a common crystalline mineral
data from a recently discovered unicellular In areportinGeologyBlundy and Cashman produced by magmas, and its stability is partic-
nitrogen-fixing cyanobacteriuffin Dyhrman  present new analyses of the products of Mountarly sensitive to the amount of®l dissolved
and colleaguese phylogenetic analysis. BecaBsélelense activity during 1980. They interpreh the melt, the less HO, the more stable pla-
single cells may have lower nutrient requirethe compositions of frozen melt trapped withingioclase becomes. Thus, plagioclase should
ments than do colonies such dsicho- large crystals as snapshots captured throughystallize in deconmmpssing magmas. The
desmiumit will be of interest to know whethertime during the magmaes ascent, and ascrilimportance of isothermal crystallization dur-
or not these unicellular diazotrophs have theariations in those compositions to sequentidhg volcanic eruptions is demonstrated by
genetic capability for phosphonate uptake. H,O vaporization and crystallization of thestudies of volcanic materiafas well as labo-
Further research on the cycling of phosphomelt. The authors suggest that crystallizatioratory experiments-¢ However, most work has
nates in marine systems is also called farccursin response to decompression causedfogused on the formation of new crystals rather
but that wonet be an easy enterprise. Phosphdegassing of the magma in isothermal condthan the growth of existing orfetn these stud-
nates were discovered in pre-concentratetibns. They further propose that crystallizatiories, the usual assumptions have been that small
high-molecular-weight organic matter ininfluences eruptive intensity through theplagioclase crystals (microlites) are created
marine systems only eight years *Ago resulting increase in magma viscosity. during an eruptiofi, whereas larger, composi-
Although the presence of phosphonates and The amount of HO that molten rock (a tionally heterogeneous crystals (phenocrysts)
phosphorus esters can be determined usirgilicate melt) can hold depends strongly omre inherited from the magma reservoir. In an
nuclear magnetic resonance spectrost&py pressure. If melt ascends from depth and dearlier papet Blundy and Cashman ques-
there is no available method for quantifyinggcompresses, all,B in excess of the saturationtioned these assumptions: they proposed that
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conditions, and the remainder as the result of Events at Mount St Helens in 1980 have
the eruption itself in which partial degassing aihspired many studies, the latest being this
the melt happened too quickly for crystallizareport* detailing changes in melt chemistry at
tion to occur. There is an alternative interpreunprecedented spatial and temporal resolution.
tation, however, that is consistent withWith the volcano again obliging investigators
the traditional understanding of plagioclasevith new magma since early 2004, a renewed
phenocrysts. Variable J@ may arise from effusion of research is sure to follow. [
fluctuations in the CQand H,O content of Julia E. Hammer is in the Department of Geology
magma within the reservoir. Such fluctuationand Geophysics, University of Hawaii, 1680
would corroborate the view of the reservoiEast...West Road, Honolulu, Hawaii 96822, USA.
as an open system subject to periodic influxesmail: jhammer@soest.hawaii.edu
of new magné.

Most importantly, Blundy and Cashmanes: Blundy, J. & Cashman G€ology 33,793...796 (2005).

2. Swanson, S. E., Naney, M. T., Westrich, H. R. &

Figure 1 Photomicrograph of a plagioclase . ! : . .
interpretation of the melt-inclusion data re-= g iperver 3 @ull Volcanol51.161...176 (1989).

phenocryst with a melt inclusion. This

backscattered electron image shows the inforces the idea that crystallization durings, cashman, K. \Contrib. Mineral. Petrol. 109,431...449 (1992).
microtexture of a Mount St Helens lava-dome  an eruption affects the style of intermediate4. Swanson, S. Bm. Mineral. 62, 966...978 (1977).
sample erupted in September 1981. PM, intensity eruption' The correlation between 5 Hammer, J. E. & Rutherford, ML &ieophys. Res. 8107,
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plagioclase microlite; PRlagioclase phenocryst; crystallinity and melt-inclusion kD content 5 cqueh, SAE,, M,-n)em,lggy 1471...1485 (2003).

MI, meltinclusion; V, vesicle (relict vapour bubble). raises an intriguing chicken-and-egg issue, Geschwind, C. & Rutherford, MBI, Volcanol. 57,
however. Does degassing-induced crystalliza- 356370 (1995). !
plagioclase phenocrysts form in a magmton occur only when ascent rates and flow l;ue/l/m\zgni.lIzbcse%sshmggbﬁglégl;obhtt, R.P. &Newman, S.
reservoir but then grow considerably duringegimes in the magma conduit produce condis, glundy, J. & Cashman, @ntrib. Mineral, Petrol. 140,
an eruption. In their new papethey support tions favourable for rapid crystal growth? Or 631...650 (2001). )
and expand this idea with analyses of the mehrough its influence on magma viscosity, caff- Sardner. ). B, Carey, S, Rutherord, . . & Sigurdsson, H.
inclusions found in phenocrysts (Fig. 1). the solidification process reduce the intensity; gﬁﬁg'ne,f”éf‘;_,iﬁ(:;hmaﬁ, KV, &,\(leaLé;WO,wm,.
Melt inclusions are intriguing aberrations ofof an eruption already in progress? 59,537...555 (1998).
enormale crystal growth. They preserve infor-
mation about the history of the phenocryst,
but are difficult to interpret because the con-

ditions in which they form are unknown, the BIOLOGICAL PHYSICS

degree of chemical communication with theH arm O n I eS fro m n O I Se

outside melt may vary, and post-entrapmen
ichael Springer and Johan Paulsson

processes can modify the original composi-
tions. To address these problems, Blundy arlgl
Cashmahanalysed more than 100 inclusions

from six eruptions of Mount St Helens duringpg random environments make for random responses to them?

1980 that varied in intensity from quiescen . . .
lava effusion to sustained explosive activity. Mathematical models suggest that this is not always the case ,, adding

They interpret a large range in observef0ise could create synchronous oscillations in cell...cell signalling systems.
H,O contents (0.3...6.4 wt%) as representing
saturation at pressures ranging from those afoise in communication devices is a familiaeffects, even suppressing other noise or
reservoir level all the way up to those near theuisance. In most Hollywood war films, radiogenerating new, coherent behaviours.
surface. They also recognize a consistent rekstatic seems to botch up any attempt at coordi- The investigations of Zhoet al. were
tionship between the compositions of melinated action, to the frustration of the troops irinspired by a communication system between
inclusions and the style of eruption thatthe trenches. Cells face much the same probacterial cells known as quorum sensing. Many
brought material to the surface. A key observdem: their signalling is garbled by chemicabacteria produce a small sautoinducere mol-
tion is that melt inclusions in lavas and othenoise ,, random fluctuations in the concen- ecule that, diffusing in and out of cells, pro-
products of low-intensity eruptions preservetrations of different molecular constituents ,, motes its own synthesis wherever it goes. This
H.,O concentrations that correlate inverselyboth inside and outside the cell. This noisprovides a population-wide positive-feedback
with an sincompatible speciess, potassium oxidmuld in turn compromise the cellss ability tdoop that allows individual cells to count their
(K,0). Blundy and Cashmanes finding thatgrow and reproduce ,, or so one might think. neighbours and take synchronous action: when
depressed }0 is paired with elevated® cor- But two things here are worth consideringhe population reaches a high enough concen-
roborates the notion that degassing and cryswnore carefully. First, chemical fluctuations arération, the cells collectively switch from a low-
tallization occur in concert. This trend amongalways to some degree correlated, so differgurbduction state, with minimal autoinduction,
the melt inclusions suggests that connectionsoise-afflicted cells may see the same randdma fully induced, high-production state.
to the surrounding melt persisted until theups and downs. Second, in nonlinear systemsThe effect of changes in the design of
magma reached shallow levels; tube-like chafsuch as those underlying cell developmengjuorum-sensing networks has been explored
nels are in fact visible in some phenocryghe cell cycle and circadian oscillators) than several models. One proposal is to add
cross-sections. What held these channels opeffects of the ups and downs do not cancel oat;negative-feedback loop through an eauto-
initially, and what change in conditions trig- this in turn can qualitatively change theinhibitors molecule that, again diffusing in and
gered their closure, are grist for future studiesdynamics of the system. Writing Physical out of cells, inhibits its synthesis wherever it

In contrast, magmas that ascended rapidliReview Lettey@houet al! propose a model goes. This additional loop creates a network
during the explosive event of 18 May 198€@r how the combination of these two effectsimilar to a circadian oscillator, in which
contain melt inclusions that have uniformcan create regular and synchronized oscill@oncentrations go up and down in stable
K,O yet variable kD. Blundy and Cashman tions in an otherwise non-oscillatory celltemporal waves; communication between cells
interpret the few HO-rich inclusions in these system. This is an example of how noise inky means of a diffusive autoinducer molecule
magmas as snhapshots of magma reservdiiological process can have counterintuitiveould then allow these oscillations to be
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