
Diveena 
Danabalan and 
colleagues* 
ponder the origin, 
transport and 
accumulation of 
that most elusive 
element 

Above: Should we really be wasting helium in 
party balloons? 

H 
elium is the second most 
abundant element in the 
universe, and yet here on 
Earth it is a more limited 
commodity. Supplies come 

from only four countries. The USA 
has dominated the market for decades 
but in the last few years it has been 
joined by Algeria, Qatar and Russia. 
Superficially, this would appear to be a 
good development, but supply of helium 
to the western world is precarious. 

Why is this a problem? Helium 
is not only used in party balloons 
and advertising blimps. Cryogenics 
accounts for around 32% of global 
demand, with medical cryogenics (such 
as MRI scanners) becoming ever more 
important and abundant. For these there 
is no adequate substitute for He - it 
really is an elemental hero. The Large 
Hadron Collider, for example, requires 
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120 tonnes of superfluid helium to 
maintain its magnets at their operating 
temperature of 1.9K. A new truckload 
is required to arrive in Geneva each 
week, to top it up. Helium is also 
extensively used in arc welding, purging 
leak detection, chromatography, super­
conduction, breathing mixtures, heat 
transfer, gas lift; and (extensively) as 
a purge gas in the oxygen/hydrogen 
propulsion units used for space rocketry 
and nuclear ICBMs. All current He 
reserves were discovered by accident. 
What is needed is a strategy for finding 
this precious commodity on purpose. 

Reserves in the USA have declined 
significantly in recent years, while those 
in Qatar, although massive, are entirely 
dependent upon the Liquefied Natural 
Gas (LNG) market remaining robust, 
because helium is a by-product of the 
cryogenic process needed to produce 











pre-existing gas phase composed 
of CO

2 
or CH

4 
is essential for 

'stripping' groundwater containing 
accumulated but dissolved helium 
and N

2 
into any existing trapping 

structure. This doesn't 
come without an added 
complication. Since CO

2 

and CH
4 

are some of the 
most prevalent gases in the 
subsurface, there is a risk is 
that where helium and N2
accumulate, the helium can 
be diluted by large amounts 
of associated gases to non­
commercial concentrations. 

If we are relying on CH
4 

and CO
2 

to strip dissolved 
helium/nitrogen, we need 
to establish the 'goldilocks' 
zone, where the degree of 
dilution is 'just right'. For 
example: volcanic activity is 
a known source of high CO

2 

gas fields. Therefore, in the 
right geological setting, the 
thermal aureole associated 
with magmatism may 
provide the heating 
needed to release 
helium from its 
source - but if the 

trap is too close to the volcanic centre, 
all you are likely to find is CO

2
. 

Once helium has migrated 
into a trap, the preservation 

of helium in that field depends 
on the rate at which helium is 

supplied to the deposit and the 
efficiency of the seal or trap to 
hold on to it. 

What next? 
Our database is growing but 
is still minute when compared 
with the accumulated 
knowledge for, say, petroleum 
exploration. We need to 
seek out and analyse more 
natural He occurrences to 
better understand migration 
and accumulation. We also 
still have to understand 
the systematics of helium 
accumulation destruction, 
and the temporal integrity 
of seals. More immediately 
(and certainly of more interest 
to many) will be our current 
work on mapping 'helium 

play fainvays' around the 
globe. Where best might 
we explore for helium? 

Watch this space! + 
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