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The Seismic Research Unit of the UW.1., provides early warning
of volcanic activity to vulnerable communities in the English-
speaking Eastern Caribbean. To facilitate this the Unit manages
a volcano-monitoring network that utilizes various technigues
(seismology, geodesy and geochemisiry) to maintain surveillance
of 19 potentially active volcanoes in 9 islands of the Eastern
Caribbean. As part of this integrated monitoring strategy a
geothermal monitoring program was initiated in 2000, The
program has been implemented on six islands, with a main focus
on Dominica and Saint Lucia. It involves periodic measurements
at 30 sites distributed over 14 areas of gecthermal activity and
allowed the collection of baseline data for geothermal systems,
which had not been previously characterized. Preliminary results
indicate that the geothermal systems are immature and have not
had time to equilibrate with the surrounding reservoir rocks,
hence changes in their chemistry would be indicative of changes
in the underlying volcanic activity. Additionally, plans are in place
to conduct other research including mineralogy. water balance,
isotopic, and balneclogy studies to gain more knowledge of the
primary processes occurring in these areas, and the health
impacts associated with their recreational use.

1. To characterize the hydrothermal systems of the Lesser
Antilles {with a focus on Dominica and Saint Lucia) based
on their water and gas chemistry, and through the use of
geothermometers when applicable.

2. To develop analytical faciities at the University of the
West Indies and the Seismic Research Unit's to analyze
geothermal fluids.

w

. To collect baseline data for the purpose of contributing to
integrated voleanic monitoring, and make
recommendations for a sustainable monitoring program.

.

. To determine the potential of health problems that may
arise from the recreational use, such as balneclogy. in
active hydrothermal areas.
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SAMPLING

= Gas samples collected from fumarcles, bubbling pools and
hot springs using evacuated Giggenbach flasks containing
50 ml of 5 M sodium hydroxide

« Water samples collected in Nalgene LDPE narrow mouth
bottles and glass Qorpak bottles

= Sample times coincided with wet and dry seasons of the
islands.

ANALYSIS

- Gases are analyzed using gas chromatography and fitration
techniques.

« Water samples are analyzed using Afomic Absorption
Spectroscopy (Figure 1) to measure the concentration of
cation species, and lon Chromatography to measure the
concentration of anionic species (Figure 2)

Figuare 1. Atonsic Absorption
Spectrometer sl up af G
University of the West Indies

Fignre 2. Ton Clrronssograph
st up ar due Usniversity of dee
Weas Tndies

Fignre 3, Photagraph of the Boiling Lake, Dowinica 34° April 2005}

GAS

The relative amounts of N, He, and Ar was used to determine
the type of gas in the systems i.e. arc type or mantle derived
(Fischer et al. 1937) . Graphs 1 and 2 depict the results for
Dominican and Saint Lucian gas samples. In addition,
comparison of the relative amounts of S (total), HCI, and CO,
was used to determine their magmatic contribution ie.
volcanic hydrothermal or volcanic magmatic gases
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WATER

The Na, K, Mg geothermometer (Giggenbach 1988),was used
in an attempt to determine gecthermal reservoir temperatures,
and the assessment of the degree of attainment of water-rock
equilibrium. Graphs 3 and 4 show that the geothermal water
composition for Dominica and Saint Lucia generally plot far
from the mean crustal rock fwater equilibrium line. This implies
that transfer to the surface for these waters is too fast to allow
chemical equilibration with the surrounding rocks.
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Geochemical Studies of Hydrothermal Areas in the Eastern Caribbean:
Implications for Monitoring Volcanic Activity and Health Hazards

BALNEOLOGY

Many hydrothermal sites are used by people for
recreational purposes. Some of the main recreational sites
in each island were sampled in an attempt to investigate
their water quality as compared to international drinking
water standards. The results are shown in Table 1, values
in blue exceed acceptable standards.
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Conclusion

Preliminary gas results show that geothermal gases for
Dominica and Saint Lucia plot in the arc-type field i.e. are N,
dominated, Comparison of the relative amounts of S (total),
HCI, and CO, for gas samples from both islands also show
that most samples are CO, dominated, giving them a strong
hydrothermal signature (Fischer et al 1987). However, gases
from the Valley of Desolation (VoD), Dominica have higher
concentrations of sulphur and hydrogen giving them a more
magmatic signature

Analysis of geothermal waters from Dominica and Saint Lucia
using geothermometers indicate that they are rising relatively
quickly to the surface, it is therefore worthwhile monitoring
them for changes in chemistry which may result from changes
in volcanic activity. However, some samples from the Boiling
Lake, Dominica plot in the partially equilibrated field, indicating
a longer residence time of these geothermal fluids.

Additional investigations into the health hazards asscciated
with the recreational use of hydrothermal waters needs to be
conducted as certain elements are present in potentially
dangerous concentrations.
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