On Day 3 we visited the Volcanic Complex of Furnas, which is the easternmost of the three
active trachytic volcanoes.

We initially headed north east out of Ponta Delgada and on route we passed outcrops of
basaltic lava flows and could see various cones, picos, which give this region its name. A
volcanic cone was clearly visible, which was from the last eruption on San Miguel island in
October 1652 that lasted two weeks. There were three trachytic/basaltic cones on top -
whilst cones are usually trachytic or basaltic these are examples of a mixed composition.

We turned south east and travelled across a high level plateau that surrounds Furnas
volcano with the height ranging between 570m and 650m. From a view point we were able
to look into the caldera below. This is elongated and more rectangular than circular in shape
due to the tectonic pattern of this area. The caldera wall shows two stages of collapse. The
outer wall encloses an area of approximately 8x5 km and In the north/north eastern section
two ridges could be seen — one being the caldera wall of Furnas and the ridge beyond being
the caldera wall of the Povoacao volcanic complex. The inner wall of the Furnas caldera is
the younger, dating back some 35000 years, and encloses an area of approximately 4.5x3.5
km. The caldera floor is on two levels, believed to be due to an eruption some 1800 years
ago the lowest being within this inner wall, where the lake and village are situated.

Two historical eruptive centres were visible: one was a very shallow volcanic cone with a
round dome in the middle surrounded by a pumice ring. This is from the 1444 eruption. In
the south is a further volcanic dome from the 1630 eruption which also has a pumice ring
around it. We could also clearly see the fumarole fields in the village below — the one next
to the lake was not visible from this viewpoint. There were originally three lakes in the
caldera, but these joined into one following the last eruption.

We drove across the caldera wall down to the village and passed outcrops of basaltic lava
that has cascaded down the caldera wall from a cinder cone or scoria cone in the vicinity of
Furnas. This is from an eruption not directly related to Furnas volcano, but the lava flew all
the way to the edge of the caldera wall and ran down. Inside typically a polygenetic volcano
with trachytic composition, most of the deposits are pumice and ash. Basaltic lava flows are
in evidence, but these are from a different volcano and have overlapped some of the
deposits from Furnas. Where this has occurred the lava deposits are fossilizing the caldera
wall.

We visited the fumarole field in the village. There were clouds of steam over the area rising
from the boiling water springs, which were very vigorous and noisy as they forced their way
up through fissures in the rocks. There are numerous hot pools where the water bubbles
through the ground. Their shape and size is ever changing with some becoming larger,
joining with others, whilst new ones appear and others disappear. There is no vegetation in
the immediate area surrounding the pools, just a white crusty deposit that is mainly silica.

CO; is escaping all across the caldera floor and there would be a risk to the village if a large
amount of gas was released from the lake itself. Following research permanent stations
were installed in the village and lakeside, which measure the level of CO,, temperature,
humidity and wind speed. Some properties have also been fitted with gas detectors and
alarms. All this data is monitored by the volcanology department at the university, which we
will be visiting. Wherever there is water covering the surface there are bubbles showing the
release of CO; gas, but even in dry areas the gas is coming out of the soil. A paper was
published in 2015 regarding CO. gas released in the Furnas volcano and it has been
calculated that the total of CO, released overall in the two fumerole fields amounts to 59
tonnes per day. However, taking into account all the CO; released at lower concentrations
over a wider area, this amounts to 1030 tonnes per day. As discharges are at a fairly low
concentration it is not that problematic and thus far no incidents of CO; intoxication have
been reported in this area.



We visited the lakeside fumerole field and, again, it was pointed out that these areas are
always changing. There were some yellowish deposits, which are associated with sulphur
and occasionally sulphur crystals will form, although none were visible on this occasion.
There was no distinct smell of sulphur in either of the fumerole fields. Our guide did,
however, find some rounded tephra balls that are called accretionary lapilli. These consist of
volcanic ash particles and are formed in an eruption column or cloud by moisture or
electrostatic forces, with the volcanic ash nucleating on some object and then sticking to it in
layers before the accretionary lapillus falls from the cloud. Accretionary lapilli are like
volcanic hailstones that form by the addition of concentric layers of moist ash around a
central nucleus.

In the early 2000s research was also undertaken on the lake itself, as a lot of problems had
been identified. It was originally 20m deep but due to sedimentation it is now only 13m
deep. Whilst it is part of the natural evolution of such lakes to fill up with sediment, then to
become swamp and eventually dry up, this process has been exacerbated by human
intervention — farming activities and erosion. A lot of work has been undertaken over the last
15 years and the situation has not got any worse.

It is a tradition in this area to dig holes in the fumerole fields into which large pots can be
lowered to cook food. The practice continues, but permanent concrete pipes have been
inserted to facilitate this, and we watched as the pots containing our lunch were retrieved by
the restaurant staff.

After lunch we visited the Terra Nostra Botanical Garden where several members of the
group swam in the naturally heated outdoor pool. We then called at one of the last two tea
factories left out of the 60 on the island at the peak of production (Editor's note - | took some
tea bags home and it is an extremely pleasant tea).
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The Water Babes



Editor's note - Azorian Chaffinch, an endemic sub-species likely to become a full species
soon.



