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of glucocorticoids (Young et a!. J. 
Viral. 21, 39; 1977; Ringold et al. Proc. 
natn. A cad. Sci. U.S.A. 74, 2879; 1977). 
These results show that a cell is capable 
of increasing the transcription rate of 
certain genes in response to certain 
external stimuli-why can't this be 
done when increased dihydrofolate re
ductase synthesis is required? The 
answer is unknown, but what is becom
ing clear is that the cellular genome 
need not be the constant entity it was 
once assumed to be. 0 

Ophiolites match 
oceanic crust 
from Peter J. Smith 

OPHIOLITE sequences are widely 
thought to be segments of ancient 
oceanic crust which have been up
thrust, or otherwise emplaced, onto 
land. Indeed, taken together, the 
various pieces of evidence for this 
view make such a convincing case that 
few, if any, Earth scientists would 
care to oppose it. Yet the most con
vincing single piece of evidence has 
hitherto been absent, or at least avail
able only in an unsatisfactory form. 
This is a direct one-to-one correlation 
of an ophiolite sequence with a sec
tion of modern oceanic crust. The 
problem is that ophiolites and oceanic 
crust are usually described in different 
ways; the former are defined largely 
in terms of petrology and field rela
tions whereas the latter is defined in 
terms of seismic velocity structure. 

One solution would be to obtain a 
complete petrological specification of 
typical in situ oceanic crust; but in 
spite of advances in drilling technology 
this is stHl not yet possible. So why not 
obtain the s,eismic velocity structure of 
an ophio!He sequence? This is quite 
possible; indeed Lort and Matthews 
(Geophys. J. 27, 383; 1972) did 
it for the Troodos massif of Cyprus. 
The difficulty is, however, that ophio
lite sequences are no longer under 
their original oceanic conditions and 
thus are no longer directly comparable 
with modern oceanic crust in seismic 
terms. Subaerial weathering, a de
crease in hydrostatic confining pressure 
hy eroS~ion of upper levels, the drainage 
of water from pores and fractures fol
lowing subaerial exposure, the introduc
tion of new joints and fractures during 
the change in circumstances, and 
serpenti,nisation of ultramafics combine 
to reduce seismic velocities from their 
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original values by unknown amounts. 
Thus Lort and Matthews found Troo
dos velocities rather lower than they 
had hoped, thereby weakening (but not 
invalidating) the case for ophiolites as 
ocean floor. 

But Salisbury and Christensen (J. 
geophys. Res. 83, 805; 1978) have now 
overcome the problem of lack of com
parability by measuring velocities, not 
of in situ ophiolites in the field, hut 
of ophiolite samples under laboratory 
conditions which simulate the ophio
lites' or,iginal circumstances as defined 
by geological context and strati
graphic level. F11esh samples were taken 
from all levels in an ophiolite se
quence, and details of bedding, 
cumulate layering, tectonite banding, 
foliation and dyke and sill orientation 
were noted for the reconstruction of 
structure and stratigraphy. Both the 
P and S wave velocities of each sample 
were then measured over a range 
of confining pressures, and the veloci
ties corresponding to the original in 
situ (as oceanic crust) pressure were 
obtained by interpolation. 

The particular ophiolite sequence 
chosen hy Salisbury and Christensen 
was the Blow-Me-Down massif of 
Newfoundland, pa.rt of the Bay of 
Islands ophiolite complex. The Bay of 
Islands complex in general is unusual 
in its degree of petrological complete
ness and its relatively simple structure; 
there is little evidence of post-emplace
ment metamorphism; most exposures 
are only slightly weathered, deeply 
weathered sections having been re
moved by late Pleistocene glaciation; 
there are sheeted dykes and cumulate 
layering to provide a structural frame 
of reference; and there are good and 
accessible exposures at all levels. 
Moreover, of four massifs within the 
Bay of Islands complex, Blow-Me
Down Mountain is the most perfect 
in these respects, although the topmost 
sedimentary layer is mtssmg. This 
massif thus has an uppermost layer 
of pillow basalts overlying brecciated 
dykes which extend some way into the 
basalt layer above and into a sheeted 
dyke complex below. Next comes a 
layer of metagabbro overlying a layer 
of pyroxene gabbro which, in turn, 
overlies olivine gahhro and troctolites 
Finally there is a basal layer of ultra
mafics. 

This pile is thought (for example by 
Williams et al., Geol. Ass. Can. Spec. 
Pap. II, 181; 1972) to be a remnant 
of Lower Ordovician oceanic crust and 
upper mantle. How, then, do the seis
mic velocities of the various layers as 
interpreted by Salisbury and Christen
sen compare with those of modern 
oceanic layers? The two sets of velo
Cities are indistinguishable. Briefly, 
the ophiolite P wave velocity ranges 
from ~5.70 km s-1 at the top of the 
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basalt layer (crust) to 8.4 km s-' in the 
ultramafic layer (mantle). The impli
cation, therefore, is that oceanic layer 
2 comprises pmow lavas and brecciated 
dykes, layer 3 consists of sheeted dykes 
underlain by gabbros of various types, 
and the Moho represents a relatively 
sharp transition from gabbro to dunite 
and peridotite (that is, a transition 
much sharper than those within the 
crust). 

Of course, the ~act that one par
ticular ophiolite sequence is indistin
guishable seismically from normal 
oceanic crust does not by itself prove 
the general validity of ophiolite
oceanic crust equivalence. But this 
example together with all previous evi
dence, the general similarity of ophio
lite sequences and the overall uni
formity of oceanic crust-mantle makes 
an already formidable case even more 
so. 0 

A hundred years ago 
WHAT a surprise is in store for the 
children next Chris.tmas if Mr. Euison's 
expectations are realised. Dolls that can 
say "papa" and "mamma," will be 
quite at a discount and will bear much 
the same relation to the doll of the 
future that the anthropoid ape do,es to 
the man of to-day, and the time 
will probably have come fo.r some 
Darwinian toy-maker to write the 
history of doll development, if, indeed, 
he does not extend his researches to the 
whole world of toys. We are promised 
dolls that oan speak, sing, cry, laugh; 
musical-boxes that will grind out the 
voice and words of the human singer; 
locomotives and every other species of 
"animal and mechanical toy," that will 
give out their natural and characteristic 
sounds. 

Rut thes-e are only su-me of the trifles 
to which Mr. Edison, in an interesting 
article in the current North American 
Review. tells us his miraculous inven
tion will certainly or probably be put in 
the ncar future. And, indeed, a very 
little consideration will show that there 
is no end to the uses to which the 
principle of the phonogmph may be 
applied; that it may be the means 
of actually realising some of the 
wildest dreams and speculations of the 
"frenzied" poet and preacher, and 
creating a revolution in human inter
course only to be paralleled by the 
invention of printing, or even of speech 
itself. Indeed, M first sight it may seem 
a step backwards, as it is likely to load 
to tht: abolition, to some extent, of 
writing and printing, and the subs1itu
tion of the human voice as the main 
means of intercourse at a distance. 

From Nature 18, 30 May, 116; 1878. 
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