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In recent years there has 
been a growing awareness of the 
emission of abiotically derived 
organic compounds by volcanic 
gases. There are two main reasons 
for this interest: Firstly, volcanic 
vapours, alongside hydrothermal 
fluids, represent some of the most 
likely environments in which the 
precursor molecules necessary for 
the origin of life were synthesised. 
The existence of an active, abiotic, 
organic chemistry in such settings 
today is fundamental to our under-
standing of the early Earth. Sec-
ondly, the presence of halogenated 
organic species within the gases 
is of considerable significance to 
the atmospheric sciences. With the 
advent of the Montreal Protocol 
and the subsequent banning of 
chlorofluorocarbons (CFCs) and 
other halogenated, ozone deplet-
ing substances, the existence of a 
natural source for these compounds 
may prove to be important. Though 
current natural fluxes may be low 
with respect to the anthropogenic 
signature, volcanogenic halocar-
bons may have a much greater ef-
fect on the atmosphere when linked 

to the eruption of supervolcanoes or 
continental flood basalts.

In this study, fieldwork was 
conducted in the craters of two, 
very different, active volcanoes. 
Cerro Negro, a young basaltic 
cinder cone belonging to the Cen-
tral American Volcanic Belt, could 
be defined as a typical subduction 
zone volcano. In contrast, Oldoinyo 
Lengai, Tanzania, is the world’s 
only active carbonatite volcano and 
represents the most extreme case of 
alkali volcanism in the East African 
Rift system.

Gas samples were collected 
from Cerro Negro during March 
2003 & 2004. On both occasions 
samples were collected from a 
single fumarole discharging close 
to the crater floor. A seismic crisis 
occurred in the January between 
the two sampling periods and the 
measured fumarole temperature 
rose from ~322°C in 2003 to 
~412°C in 2004. General levels of 
activity in 2004 were higher than 
in 2003, with significant degassing 
from previously inactive areas of 
the crater floor.

Fieldwork was conducted 

in the northern summit crater of 
Oldoinyo Lengai over 8 days in 
October 2003. The volcano was in 
near continuous eruption with ac-
tivity typified by gas rich lava foun-
tains. Two fumaroles were sampled 
within 20m of the eruptive centre, 
with gas temperatures in both cases 
measured at ~195°C.

Organic compounds were 
collected using a variety of acti-
vated carbon, molecular sieve type 
adsorbents, packed into glass car-
tridges. The water and acid matrix 
of the gas was first removed using 
a pair of condensation flasks cooled 
in ice/water slush. The gas was 
then passed through the adsorbent 
cartridges using a low flow battery 
powered pump. The gases were 
analysed using GCMS techniques.
In the case of both volcanoes, a 
rich organic chemistry was found. 
Alkanes, alkenes and aromatics are 
present in significant concentrations 
up to C12. The presence of simple 
biomolecules such as acetic acid and 
ethanol is noted, as well as a broad 
variety of halocarbons such as trichlo-
rofluoromethane (CFC11), trifluor-
obenzene and tetrachloroethene.
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