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NEWS AND VIEWS 

chomosome segregation and septation 
are well coordinated in the normal cell, 
there is too much evidence against 
chromosome segregation being a neces
sary prerequisite for division. 

Bi and Lutkenhaus have demonstrated 
the value of electronmicroscopy using 
immunogold in assigning a role to a key 
gene product. With this approach, and 
given the renewed interest in nuclear 
OPHIOLITES 

segregation in both Europe and Japan, 
we can expect to see more progress in 
the next five years than we have in the 
past twenty. 0 

Ken Begg is on secondment from the Medi
cal Research Council in the Institute of 
Cell and Molecular Biology, University 
of Edinburgh, Mayfield Road, Edinburgh EH9 
3JR, UK. 

Ocean floor comes ashore 
Julian Pearce 

ON page 140 of this issue1
, Don Elthon 

discusses the composition of the Bay of 
Islands ophiolite complex in western 
Newfoundland. His observations, and 
related work in press by Jenner and 
coworkers2

, highlight the problem of 
finding exact on-land analogues of the 
crust and mantle created at mid-ocean 
ridges. 

Ophiolite complexes are fragments of 
oceanic crust and upper mantle detached 
and uplifted from their original deep
ocean setting by global tectonic proces
ses. Land-based geologists recognized 
their significance at about the same time 
that dredging and geophysical studies of 
the mid-ocean ridge system led to the 
development of the sea-floor srreading 
and plate tectonic hypotheses . Their 
results prompted a Penrose conference 
in 1972 to produce a formal definition of 
an 'ophiolite'. According to the confer
ence participants\ a fully-preserved 
ophiolite complex is a layered assemb
lage of mafic to ultramafic rocks which 
has mantle peridotite at its base, then a 
crustal sequence composed mainly of 
plutonic rocks overlain by sheeted 
dykes, pillow lavas and pelagic sedi-

ments. The sheeted dykes, continuous 
exposures of dykes cutting dykes, indi
cate infinite extension and so provide the 
principal evidence for an origin by sea
floor spreading5. Thus, these complexes 
potentially provide a great opportunity 
to study the deep structure and composi
tion of the oceanic lithosphere without 
getting wet and without spending the 
millions of dollars entailed in deep-sea 
drilling projects such as Mohole. 

The first doubts about whether 
ophiolite complexes are typical of the 
lithosphere formed at mid-ocean ridges 
were raised, amid much controversy, by 
Miyashiro6

, who pointed out that rocks 
from the 'type' ophiolite, the Troodos 
Massif of Cyprus, differed significantly 
from rocks from the ocean ridges, having 
for example a higher average content of 
silica and a less iron-rich crystallization 
path. Such compositions, he maintained, 
were more typical of the rocks erupted 
from volcanoes above the subduction 
zone in his native Japan. 

Since then, more and more ophiolites 
have been placed under the geochemical 
microscope and found to have the com
position of subduction-zone, rather than 

mid-ocean-ridge, volcanic rocks. Geolo
gists have since reached a broad consen
sus that a significant proportion of the 
world's ophiolite complexes formed 
above subduction zones, though not in 
island-arc volcanoes as Miyashiro had 
envisaged, but at ocean ridges in the 
small basins that form within and around 
these volcanic chains7

• Nonetheless, a 
small number of well-preserved 
ophiolites retained their status as having 
formed at true mid-ocean ridges. Prin
cipal amongst them was the Bay of 
Islands ophiolite, on whose progeny 
Elthon now casts doubt. 

Elthon uses the trace-element abun
dances in the lavas, dykes and upper
most plutonic rocks as geochemical 
fingerprints of the tectonic setting of 
formation of the Bay of Islands 
ophiolite. Because the rocks have under
gone metamorphism, he restricts his 
choice of elements to those of high ionic 
potential (charge/radius ratio) that are 
most likely to have remained immobile 
during alteration. Two key elements are 
thorium and tantalum. These elements 
are in similar concentration (about 0.02 
parts per million) in the mantle asthe
nosphere that rises and melts beneath 
mid-ocean ridges. They are also parti
tioned to a similar degree between melt 
and the main rock-forming minerals so 
that the resulting ratio in mid-ocean 
ridge basalts remains close to unity. 

In subduction zones, however, the 
larger thorium ion is more readily taken 
up by the aqueous and siliceous fluids 
that are driven off the subducted oceanic 
crust and its sedimentary cover into the 
overlying wedge-shaped volume of 
mantle. Melting of this enriched mantle 
wedge then gives magma with anoma
lously high Th/Ta ratios. Elthon1 shows 
that the Th/Ta ratios in the Bay of 
Islands ophiolite range from about 3 to 

Going to great wavelengths in the Milky Way 

THIS new false-colour image of the Milky Way shows not the 
stars in our Galaxy, but the gas where new stars are destined 
to be born. The image was obtained by a purpose-built, 
balloon-borne telescope, constructed by a Japanese-US 
team, which was tuned to detect solely the infrared radiation 
from ionized carbon (seen at the edges of dense, star-forming 
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clouds, and in the picture showing as intense red-yellow 
knots). Ionized carbon may play a crucial part in both helping 
and hindering star formation, by radiating heat away from the 
collapsing clouds of gas, and by injecting turbulence into 
them through its interaction with magnetic fields. 
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