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bound enzyme-labelled antibody used in a 
conventional ELISA method. By this 
manoeuvre, Harris and his colleagues have 
succeeded in increasing the signal-to-noise 
ratio they observe compared with that 
attained using colorimetrically-based 
ELISA methods, and have thereby 
extended the detection limits of this 
technique to 1O-16g (that is 6 x 102 

molecules) in the case of cholera toxin. In 
so doing, they have confirmed the 
proposition that labelled reagent 
techniques in general, and labelled 
antibody methods in particular, are 
potentially capable of attaining 
sensitivities many orders of magnitude 
higher than the 'labelled analyte' or 
'saturation assay' methods exemplified by 
conventional RIA. Aside from the explicit 
advantages in terms of the reduction in 
detection limits that this advance offers, a 
corollorary of the far greater sensitivity 
inherent in 'labelled reagent' methods is 
the significantly shorter assay incubation 
times that are required to achieve 
acceptably precise results. 

The technique described by Harris and 
his colleagues - which might more 
accurately be described as 'enzyme
amplified' immunoradiometric assay -
nevertheless constitutes a somewhat 
unwieldy approach to the attainment of 
high signal-to-noise ratios. Nor does it 
meet the environmental objections to the 
use of radioisotopes that are increasingly 
being levelled against both RIA and IRMA 
techniques. However other forms of label 
now being developed may offer the same 
high sensitivities while minimising the 
complexity of the chemical procedures or 
of the physical instrumentation required. 
Two approaches potentially capable of 
yielding assay sensitivities of the same 
order as that provided by USERIA rely on 
the use of chemiluminescent labels as 
described by Simpson and his colleagues 
(Nature 279,646; 1979), and of fluorescent 
markers - particularly those such as the 
chelated rare earth fluorophores which, as 
discussed by Soini and Hammilit (Clin. 
Chern. 25/3, 353; 1979) can be readily 
distinguished from background fluores
cence by time resolution techniques. Such 
alternative labelling methods are under 
active exploration in several centres. 
Combined with the exploitation of the in 
vitro hybridoma techniques of antibody 
production pioneered by Milstein and his 
colleagues at Cambridge (Milstein & 
KOhler in Antibodies in human diagnosis 
and therapy, 271, Raven Press, New York, 
1977) with which large quantities of 
monospecific antibodies can be produced, 
the emergence of simple and reliable assay 
procedures far surpassing current RIA 
techniques in sensitivity, precision, speed, 
specificity, convenience and overall 
reliability is within sight. The implications 
of such a prospect in relation to biomedical 
research, to routine clinical diagnosis, and 
to related fields such as agriculture, are not 
difficult to visualise. D 
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Methane from ridges 
from Peter J. Smith 

ONE of the more important, but 
underpublicised, elements of progress in 
the Earth sciences during the past decade 
has been the growing appreciation of the 
crucial role played by hydrothermal 
fluids in the vicinity of oceanic ridges. 
Interest in the subject has widened 
recently, largely because of the physical 
implications; there can be little doubt, for 
example, that hydrothermal circulation 
can go far towards explaining the curious 
heat flow variations observed across 
active ridges. Some of the most 
fundamental consequences of such 
circulation, on the other hand, are bound 
to be chemical, for there are few better 
ways of inducing significant chemical 
reactions in rocks than to have them 
bathed in hot chemically-rich fluids. 

It is the chemical side which has now 
attracted Welhan and Craig (Oeophys. 
Res. Lett. 6,829; 1979) - that is to say, 
the 'chemically-rich' aspect rather than 
the way the fluids react with the 
lithosphere. The particular observational 
site is the crest of the East Pacific rise at 
21°N, where recently discovered 
hydrothermal vents are discharging 
turbid waters (some black, some white) at 
temperatures of up to 400 °C. Three 
samples of these waters were found to be 
enriched (compared with the ambient 
seawater) in helium and radon, as are 
most known hydrothermal fluids whether 
they come from the Red Sea, the 
Peter J. Smith is a Reader in the Department 
of Earth Sciences at the Open University. 

Gondwanaland 
revisited 
from Don Tarfing 

THE Fifth Gondwana Symposium* 
marked the coming of age of 
Gondwanaland 16 years after the inception 
of these symposia. There is now a clear 
consensus about the final configuration of 
this supercontinent some 180 million years 
ago. The unity of South America and 
Africa as 'western' Gondwanaland and of 
India, Australia and Antarctica as 
'eastern' Gondwanaland has been widely 
accepted, but the fit of these two pieces has 
been controversial. New oceanic magnetic 
anomaly data now provide the required 
constraints (M.J. de Wit, Witwatersrand; 
M.W. McElhinny, Canberra; B.J.J. 
Embleton, CSIRO, Sydney; 1. Dalziel, 
Santa Barbara). 

The reconstruction was developed at a 
workshop in Johannesburg in July 1979 
and is broadly similar to that of A. G. Smith 
& A. Hallam (Nature 225, 138; 1970) but 
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Guaymas Basin (Gulf of California) or 
other sections of the East Pacific rise. But 
Welhan and Craig find that the 21°N 
fluids are also highly enriched in 
hydrogen and methane - and that seems 
to be an original observation. 

As the samples available to Welhan 
and Craig were contaminated by 
'normal' seawater, numerical estimates 
are likely to be imperfect. Nevertheless, 
emission from the world oceanic ridge 
system, estimated by extrapolation from 
the East Pacific rise data, amounts to 
1.3 x 109 m3 of hydrogen and 1.6 x 108 m3 

of methane a year. These are, of course, 
unexpectedly large figures. The mean 
concentration of deep-ocean methane, 
for example, is only about 5 x 10-6 ml 
kg-I, which means that it can all be 
replaced by new methane from the ridges 
within a mere 33 years. 

Where does the ridge methane come 
from? Is it, as is the helium, a mantle 
constituent brought to the crust in the 
magma rising at oceanic ridges, or is it 
produced in a reaction between the risen 
magma and the surrounding seawater? 
For the time being such questions remain 
unanswered. In raising them, however, it 
is curious that Welhan and Craig do not 
even mention Gold's recent hypothesis to 
the effect that the outgassing of methane 
present in the original Earth is still 
continuing (1. Petrol. Oeol., 1, 3; 1979, 
but given considerable publicity during 
1978). Whatever one might think of 
Gold's hypothesis on the purely intuitive 
level, it is important that it should be 
measured against whatever data can be 
obtained. 

differs in several important respects. 
'Eastern' Gondwanaland has been moved 
much further away from southeastern 
Africa, leaving room for the Mozambique 
Ridge, the Agulhas and Falkland Plateaux 
and so on. Malagasy, although still 
northerly, is also further from the East 
African coastline, although possibly not 
far enough to satisfy me. 

The new reconstruction, as do all its 
predecessors, creates major difficulties in 
western Antarctica. It is clear that the 
Antarctic Peninsular existed in the 
Triassic-Jurassic so it can neither overlap 
the Falkland Plateau nor run parallel to 
southern South America (Dalziel). The 
'solution' is, for the time being, to break up 
western Antarctica into discrete blocks that 
rotated during the Mesozoic evolution of 
this region. The structural grain of the 
Ellesworth Mountains is anomalous 
compared with the rest of Antarctica, but 
the evidence for its anticlockwise rotation 
is still largely based on the geometric 
requirements of the reconstruction itself. 
However, some palaeomagnetic evidence 
(K.S. Kellogg, US Geological Survey, 
Denver) now seems to be consistent with 
this interpretation. It is intended to use this 
fit as the base for a geological, geochrono-
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