Lessons in the fine art of habitat restoration
Ana Oliveira

This trip started with an ending... As a finalist student of the Kew Diploma, the first question one is
asked is: 'what are you doing afterwards?' My reply being 'I will travel.' Given my interest in
conservation, I wanted to use a trip to further my knowledge on the subject. Heading to Asia was on
the menu, but I found increasingly harder to justify the carbon footprint of a long haul flight. I opted
for a compromise instead and headed to the Azores to for a month, to work in the Azorean bullfinch
conservation project with SPEA (Portuguese society for the protection of birds).
The Azorean bullfinch (Pyrrhula murina), or priolo, as it is locally known, is a passerine bird endemic
to São Miguel, the largest of all the nine volcanic islands of the atlantic archipelago. Its habitat is the
native laurel forest, and it feeds largely of seeds, fruits, flower buds, fern sporangia and
invertebrates. However, this ecosystem is largely threatened by Criptomeria japonica plantations,
pasture for dairy cattle, and invasive species (over 60% of the Azorean vascular flora) (Figure 1)

Figure 1 The typical lush landscape in São Miguel with cryptomeria plantations, farmland, and invasive species (hydrangea
macrophylla)

The main invasive species include clethra arborea, hedychium gardneranum, gunnera tinctoria or
pittosporum undulatum, amongst others. As the Azorean climate is sub-tropical, plant growth rates
are also high, or very high.
These factors, together with other human activities, have put the bird at risk of extinction. In 2003
there were approximately 400 birds, however, thanks to the conservation efforts, in 2012 the
population increased to over 1000. Its status changed from 'Critically Endangered' to 'Vulnerable'.

The key intervention was the restoration of the laurel forest - a hugely challenging task. The forested
areas sit entirely in extremely steep mountains with very limited access (Figure 2) and the scale of
the invasion by alien species means a huge abundance of seeds ready to germinate in cleared areas.

Figure 2 The areas of laurel forest sit in steep mountains such as Tronqueira mountain range, where hiking trails are often
the only accessible route.

The restoration involves three steps: controlling
invasive species, planting native plants, and
preventing the areas from being invaded again.
Controlling invasive species is achieved by a
combination of physical removal with local
applications of glyphosate. Smaller plants are cut,
followed by an application of glyphosate in the
wound (Figure 3). Mature trees are wounded with
chainsaws in the main stem, followed by the
application of glyphosate in the cuts. The trees die
standing, and are later removed when the
biomass is much smaller (and the wood lighter)
(Figure 4). This was found to have a much lesser
impact than dragging them with the canopies
intact. Despite attempts with other methods such
as ring barking (some species are unaffected), or
even different herbicides (they sprout back), the
methods above have proven to be the most effective.
The cleared areas are then densely planted with a mixture of nursery grown natives best suited to
each site. The nursery seeds are wild collected and sown in pots for later replanting. (Figure 5)

Figure 3 The nursery where woody natives are grown. Some species, such as Erica azorica need seed scarification before
sowing.

Despite the sub-tropical climate, temperatures,
winds and humidity vary greatly according to
altitude. Although the average minimum
temperatures in winter are 11C, in Pico da Vara,
the highest point in São Miguel (1103m) it can
drop below freezing point. Some species such as
Vaccinium cylindraceum (Figure 6) do prefer the
higher altitudes and the humid, cold fogs they
bring. Others, such as Juniperus brevifolia show
remarkable tolerance thresholds. They are seen
either in bog woodlands in Pico da Vara, where
the strong winds make them dwarved and
stunted, or the steep slopes of the laurel forest,
where they grow into sculptural trees hosting
many other species. (Figure 7)

Other species may also have amenity applications in colder, humid climates, such as the UK: erica
azorica, with its fine, feathery texture; viburnum treleasei, and its metallic berries, or Ilex perado
subsp. Azorica (Figure 8). It must be said the lack of spines in this holy species is certainly related with
the lack selective pressure from herbivores in the archipelago, unlike Ilex aquifolium in continental
Europe.

Another restoration target is the prevention of landslides. Given the
high precipitation rates, together with the odd tropical storm, the banks of pumice soils are very
prone to collapse, especially after invasive plants have been removed. Instead of using traditional

civil engineering techniques, SPEA uses bioengineering. In this case, the placement of basic timber
structures only so native plants can establish and naturally hold the soil later on.
There are two approaches: in steeper areas, timber frames retain the soil (Figure 9), and in less
steeper slopes, the banks are terraced with micro dams where sediments build up and create a
deeper substrate for root growth (Figure 10). In both cases plants are located according to their root
type (deeper rooted ones in the top, shallow rooted ones at the bottom), and the whole area is then
hydroseeded, which acts like a glue to paste the seeds and further hold the soil before germination.

The wood used comes from invasive trees removed nearby. As some sites can be remote and with
restricted vehicle access, sourcing materials would never be as cost effective option. As the
structures only need to last long enough for the plants to establish, the wood does not need
treatment either. It is literally a case of solving three problems in one go: habitat restoration, erosion
control, and removal of invasive species. The end result is both functional and aesthetically pleasing.
The slopes look like wonderful vertical gardens!

Once the habitats are restored it is necessary to gauge how the
various interventions influence the priolo population and other
environmental indicators (vegetation cover, water quality, etc.).
Fortunately I had the opportunity to participate in bird surveys and
water quality monitoring.
Being September, we surveyed the juveniles before they get their
adult feathers (Figure 11). Fortunately, priolos are very curious birds,
and they usually approach humans briefly before heading off again.
They also have a very distinctive wistle which indicates their imminent
arrival. Nevertheless, they are very scarce, and juveniles even more
so, however, I lucky enough to photograph one! It was the highlight of
our day!
As for water quality, two restored streams are compared with two unrestored ones (Figure 14). All of
which are inside the reserve where laurel forest was reinstated further above. Apart from the basic
parameters, they also test for glyphosate, percentage of organic matter (it should diminish in
restored areas), algae, etc. Monitoring this data helps to gauge more accurately how the extended
environment responds to the interventions, and proves how habitat restoration is far more than
species preservation.

As my legs got conditioned to very steep hiking, I also
witnessed the variety of ecosystems and climate conditions in
Azores. The preserved laurel forests are a rich mosaic of shrubs
small trees, occasionally covered in lush carpets of Sphagnum
moss (Figure 13). The invaded areas are the opposite, often
dominated by no more than two or three species (Figure 14).
contrast can be dramatic, and shows the importance of
conserving and expanding the native habitats.
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Figure 4 The rich mosaics of moss with herbaceous and woody natives. As sphagnum moss is anti bacterial and can hold up
to twenty times its weight in water, it is also crucial for regulating water quality and supply in the island.

In addition to the conservation efforts, SPEA also has initiatives to raise the awareness of visitors and
locals about the importance of conservation. There an active interpretation centre and they also
engage with schools and attend science fairs. I had the opportunity to help out at the biggest science
fair in Azores, the Macaronight, for which I co-created and ran a seed sowing workshop of endemic
species (Figure 15). Educating students of different ages was challenging, but a very useful learning
experience.

Other than working with SPEA I also did some sightseeing and explored other aspects of Azorean
culture. It was interesting to see banana trees grown in people's gardens, or the orchards and
vegetable plots surrounded by hedges to protect the crops from the blustery storms (Figure 16). I
also visited the historic pineapple and tea plantations.

Figure 5 Orchards and vegetable plots are often surrounded by hedges to protect them from winds which can exceed 100
mph.

Pinneaples are a renowned Azorean crop grown since 19th century under the same low ceiling
glasshouses. The growing methods remain very traditional, such as burning leaves and twigs for the
smoke to "choke" the plants and force them into flowering all at once. Each plant takes a whole year
to produce a single fruit, hence their high price (4-6€/Kg). They are absolutely delicious though.

Figure 6 Pineapples about to be harvested. The glasshouse height in the middle is just about enough for tall adult to stand.

Tea is another interesting crop. It was introduced in the 19th century as an alternative to orange
groves. After the II World War, sales went down and nowadays only two farms remain, both of which
can be visited. The clipped plantations are absolutely beautiful (Figure 18) and tea growing is
naturally lacking pesticides or other chemicals. Although initially the shrubs were individual spheres
and the harvest was manual, machinery streamlined the process and plantations transformed into
the hedges we see nowadays. It was a joy to roam amongst them and then taste the finished
product!

Figure 7 Gorreana tea fields which produce black and green teas.

São Miguel is also full of other scenic wonders. The former volcanic craters are now breathtaking
lagoons (Figure 19) but signs of volcanic activity are still found across the archipelago: hot springs,
fumaroles (Figure 20), and the odd earthquake and volcanic eruption (the last major one being in
1958). Azoreans have a peculiar relationship with their land as a result. In one hand they relish in the
hot springs and cook local delicacies in the abundant fumaroles, on the other, they fear the
volcanoes and earthquakes and hold long standing traditions and rituals meant to protect them
against natural disasters.

Figure 8 Former volcano craters are some of the most beautiful locations in São Miguel. Fogo lagoon.

Figure 9 Furnas is the fumarole hotspot in São Miguel, and low intensity earthquakes are common in the area. Azoreans use
fumaroles to steam cook in pans for several hours.

Overall this trip was a revelation. I didn't know what to expect exactly, but I certainly got more than I
anticipated. I gained precious insights and knowledge about conservation and management of nature
reserves, which will certainly serve me well in my future career (including a job offer to work with
SPEA). I couldn't certainly achieve this without the generous support of the HPS, and I will be always
grateful for this unforgetful experience.

