INSTITUTO

ARARA
AZUL

Hyacinth Macaw Project

1° Report of the impact of fire on Hyacinth Macaws

Period: September, 2019
Coordinator: Neiva Maria Robaldo Guedes - Biologist, PhD
Staff: Fernanda Mussi Fontoura - Biologist, MSc

Kefany Ramalho - Biologist, MSc
Ana Cecilia Lourenco - Biologist, MSc
Thamy Moreira - Veterinarian, MSc
Lucas Rocha - Research Assistant

Everson de Freitas — Research Assistant

Partnership: Toyota, Toyota do Brasil Foundation, Uniderp, Caiman Ecological Refuge, Teresa
Bracher, Roberto Klabin, Parrots International and Sponsors of the Adopt a Nest Campaign
2019.

View of burned area with nest N.2272 in Caiman. The Nest was active with a 19-day-old hyacinth macaw
chick at the time of the fire. The metal plate served as a barrier to fire from reaching the nest. Macaws did
not leave the nest and the chick, despite having minor burns and dehydration, survived. Photo by Thamy
Moreira.
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1° Report of the impact of fire on Hyacinth Macaws

The fire broke out on a neighboring property on September 9, 2019, as satellite images
from September 9 to 11 show (Figure 1). Due to a combination of factors such as low air
humidity, high temperature, heat waves, a lot of dry organic matter and high wind speed, the
fire crossed the Aquidauana River and reached the Caiman Ecological Refuge (CER), the largest
Breeding Center of Hyacinth Macaws, Anodorhynchus hyacinthinus in the Pantanal, where we
currently have 98 registered nests, 52% natural and 48% artificial nests.

We knew about the fire in the afternoon of September 10th, by our field biologist Kefany
Ramalho, who was doing observation tourism guidance with some guests. That afternoon, when
Caiman employees went to check on the smoke, they saw that the fire was rapidly advancing
into a major burning. At the field, farm, hotel, and project officials came together to put out the
tire, which for 14 days became a virtually uncontrollable nightmare. The fire was only controlled
with the rain that occurred on September 25, 2019.

The burning reached about 60% of Caiman, in different degrees of intensity. By the time
the fire came, the hyacinth macaws (HM) were in full breeding season, which had started a little
later, exactly because of the sparse and punctual rains since July. During the burning, some nests
were observed, just where it was possible to move. For this evaluation, most nests were

monitored in the last week of September.

Figure 1: Sentinel-2 satellite images of days 09, 10, and 11 of September, 2019 showing the origin of
the fire on the farm near the Caiman Ecological Refuge. The fire crossed the Aquidauana River and
burned about 65% of the property where the Hyacinth Macaw Breeding Center is located in the
Pantanal. Images courtesy: Eder Renato Merino.
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1.Assessment of burning on registered nests

Of the 98 nests registered at Caiman, 85% were being occupied, in preparation or being
disputed between the macaws and other species at the start of the fire. Total 39 nests were active
by the HM (with eggs or chicks); 15 were active by eight other species and 30 nests were being
prepared by macaws or in disputes with other species.

Most of the nests were not directly affected by fire, as they were in an area that was not
hit by fire, but 33% of registered nests (N = 98) were reached with different degrees of severity:
a) The fire reached the area and burned everything (figures 2 and 3); b) The fire reached the nest
area and the tree was preserved, but the nest content was lost (figure 4); c) The fire hit the area
but did not affect the nest or its contents at first (Figure 5); The fire did not pass through the
area, but the offspring were lost (figure 6).

In terms of total loss of nests, only two were directly lost by fire. One natural nest (IN.
206) that was empty caught fire, broke and fell, and an artificial nest (N. 2125), which had two
hyacinth macaw eggs. This tree had a crack, through which the fire rose and burned the box
with the eggs. Thus, the nest was lost, but the tree has survived and a new nest is being installed

as the macaws remain at the place.

Figure 2: N. 206 that caught fire and broke. However, this nest was empty so that it
did not affect the reproduction of any species. Photo: Thamy Moreira
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Figure 3 - N.125 managed by Lucas Rocha at August 23, 2019 with boards and metalic belt to
avoid predators (Photo: Fernana Fontoura). At August 30, it was monitored and had two eggs
(Photo: Kefany Ramalho). In September the fire hit the place, rose by the tree’s crack and reached
the nest, destroying box and eggs (Photo: Thamy Moreira).

Of the 15 nests occupied by other species, 60% was hit by fire, but only one had total loss.
It was a natural nest (N. 211), where the capao was totally burned, but the tree survived. The fire
was so high that reached the nest and destroyed the bed and everything that was inside (eggs or
chicks) of collared forest falcon (Micrastur semitorquatus) (figure 4). The other nests remained
standing and had no losses until this monitoring.

However, as stated earlier, where the fire passed, caused varying degrees of severity in
the landscape. In some places, it burned just about everything. In others, it burned only grass
and undergrowth. However, it burned large areas of acuri (Scheelea phalerata) and bocaitiva
(Acrocomia aculeata) palm trees that feed the hyacinth macaws, one of the most specialized birds

in the Pantanal (figure 7).
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Figure 5 - N. 2252 Capéao burned reasonably, but the nest tree was intact, the hyacinth macaw was incubating two eggs at
the time of the fire (recorded by camera trap) and even with the heat and smoke, she kept incubating. The two chicks were
born but after a few days the second died and the oldest continues to survive. Photo by Neiva Guedes.
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Figure 6 - N. 2274 The nest area was not hit by fire. The couple was with the oldest chick of this season, almost
60 days old, but was preyed during a burn. Photo Eveline Guedes and Fernanda Fontoura.

2. The impact of fire on the reproduction of the hyacinth macaws

About the hyacinth macaws, 39 nests were active in this breeding season, with eggs or
chicks and 30 other nests were in preparation or dispute with other species. By the time the
burning started, most of the nests had newly hatched eggs or chicks. Three nests had failed
before the fire (predation or loss of nestling). And in this first assessment, 95% of the active nests
were monitored as soon as the fire was over and a total of 43% of them had no immediate
interference with the fire. The remaining nests 49% (N = 19), were impacted by the fire in
different degrees of interference and consequently the loss of eggs and chicks, which will affect

the reproductive success of this season.
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Figure 7 - Acurizal (Scheelea phalerata) fully burned. Lots of charred fruits. Main fruit that
sustains the hyacinth macaw throughout the year and at all stages of life.
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The categorization of fire impacts on hyacinth macaw reproduction was summarized as
follows (figure 8): 1) direct failure (orange) by fire that passed in the nest area leading to total or
partial loss of eggs or chicks (N. 366, figure 9); 2) indirect failure (grey) where the fire did not
come too close to the nest, but heat and smoke affected the nest content, leading to offspring
loss/mortality (N. 2097, figure 10); 3) indirect interference (yellow), where the fire did not reach
the nest area, but the pressure in the environment decreased survival (N. 2060, had preyed
eggs); 4) direct interference (dark blue), where fire has reached the nest area, affected the chicks,

but at least one of them is surviving (N. 2272, figure 11).
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Figure 8 - Result of fire impact on reproduction of hyacinth macaws (Anodorhynchus hyacinthinus)
in Caiman, Pantanal, evaluated immediately after the fire ended. Almost half of the macaw's
nests (49%, n = 19) active until September 19 were affected by fire. 6
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Figure 9 - N 366 that was hit by the fire early on. I had two chicks. But the team could only monitor this
nest, for security reasons, on 21 / Sep / 19. Of the youngest was found only carcass rest in the nest bed.
The older, 28-day-old was found dehydrated, nostrils clogged with soot and burnt cloaca. Despite the
care, did not resist and died. A total of four chicks (in three nests) died similarly affected by fire. Pictures
Thamy Moreira.

Figure 10 - N. 2097 that had indirect failure. The fire was not close to the nest, but the offspring, with two
newborn chicks at the start of the fire, eventually died from high temperatures and excessive smoke.
Photo: Ana Cecilia Lourengo and Cynthia Mazzi

Figure 11 - N. 2272 with direct fire interference around the nest, 18-day-old chick, became dehydrated
with soot but survived. Photos Thamy Moreira and Kefany Ramalho.
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Of the 39 active nests by the end of September, 21 were natural nests and 18 artificial
nests. Breeding had begun in June, with the laying of eggs in an artificial nest (N. 2274) whose
chick was born in early July. It was the oldest of this breeding season. His nest was not affected
by the fire, but it was preyed during the fire with almost 60 days. All other nests began the
laying of eggs from the second half of August, that is, just before the burn.

A total of 82 eggs had been registered at Caiman this season. Of these, 28% (n = 23) were
lost, 22% (n = 18) were still being incubated and 50% (n = 41) had already hatched. Of the 41
chicks born, 39% (n = 16) had died and 61% (n = 25) were surviving by the end of September.

Although this balance was positive, as most of the hatchlings are developing, the long-
term survival of the macaws has been increasingly worrying. Despite all our efforts, 2018 has
had the worst reproductive result in decades, due to the loss of eggs and newborn chicks due to
climate change, changes in seasonal patterns, predation and mortality, as reported in the latest

annual report.

Comparing these results with the same period (July to September) of 2017 and 2018, it is
observed that the losses in relation to eggs are very close to last year and in relation to the loss of
chicks, this year was bigger than 2018 ( figure 12).
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Figure 12 - Comparison of reproductive data of hyacinth macaws in the period from July to September,
between 2017, 2018 and 2019, in Caiman, in relation to the number of eggs laid, eggs lost, chicks and lost
chicks, respectively.
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We know that the painful scenario we are witnessing in this period, as well as the
catastrophic effects of fire will still be felt until the end of the breeding season and will be
reflected in the coming years. We'll follow what will happen to this Breeding Center that is the
only true open-air laboratory to understand the intricate relationships of the hyacinth macaws in
their environment. We should be aware of the fierce nest disputes, the cavity occupation by
insects and other birds that have lost their cavities, and the increased predation rates. We also
know that current losses will be felt in these and future generations when these lost chicks will
not join the reproductive population 9 or 10 years from now.

We want to know what will happen in the coming years regarding food, which until
then was not a limiting factor. But now, acres upon acres of acuris have been completely
destroyed. This plant is key not only for hyacinth macaws, although it is critical for them, but for
several other species that feed on the pulp, including cattle. Therefore, the realization of other
projects and the interaction with other researchers that will accompany the recovery of this
environment will be important.

In terms of management, we immediately completed the installation of metallic belts on
all active nests to prevent predation by terrestrial mammals. Artificial nests are being replaced
or reinstalled to replace those that have been hit. As adult macaws are likely to leave this area in
search of new feeding sites, artificial nests that were already being installed in other areas
should be intensified throughout the region. New projects, including the handling of the second
chick, should be discussed and elaborated with technicians and ICMBio if this proves necessary.

Finally, it is worth mentioning the fierce behavior and parental care of the hyacinth
macaws, who have demonstrated their resilience by not abandoning nests with eggs or chicks,
even in places where the fire has come too close to the nest, according to videos recorded in the
camera traps. The metallic belt proved to be efficient not only to prevent predation, but also
served as a physical barrier to prevent the advance of fire in the nest tree.

Even knowing that burning is frequent in the Cerrado, that most vegetation is fire-
adapted and that setting fire to the field to renew pasture is a cultural activity in the Pantanal,
this activity was prohibited until the end of October. There was a long period of drought, dry
leaf accumulation in the field, heat wave and the speed of the wind helped to spread outbreaks
and increase the areas hit, which were not limited to that region alone.

At Caiman the main concern was that the fire would not reach RPPN D. Aracy Klabin.
Unfortunately it got there, but thanks to the efforts of everyone involved, it was restricted to the
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edges, being controlled before entering most of the reserve and the cerradado. In figure 13 is

possible see the total area reached by the fire in R.E.Caiman.

Most of the states of Mato Grosso do Sul, Mato Grosso and other parts of Brazil were
burned in different biomes such as the Amazon and Caatinga, including neighboring countries
such as Bolivia and Paraguay, with the same or greater intensity. The fire was painful and

overwhelming. And even after the rain, it still continued with less intensity.

Figure 13 - Sentinel-2 image showing Caiman burned area on Oct 01, 19, false color RGB color
composition Bands 8A, 11 and 12 (20m spatial resolution), courtesy of Eder Renato Merino.

Many lessons were learned from this event and we know that nature will recover, but
some species are more vulnerable such as the hyacinth macaw and need special attention.

Quantifying an environmental disaster is a highly complex task, and this new fact will
require extra effort and help that was not foreseen in the technical planning. The Hyacinth
Macaw Institute has done its best to minimize this impact, including seeking to implement an
Emergency Recovery Plan that aims to minimize short, medium and long term impacts.

However, for this, the support of society will be fundamental in this process.
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Figure 14 - View of a totally burned area, up to the treetops. Photo by Neiva Guedes

Figure 15 - Acuri (Scheelea phalerata) fully burned. And the area where the fire destroyed the
undergrowth but the nest in the background that was preserved. Photo: Neiva Guedes
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Figure 16 - N.2029 in a burned area but the nest was protected by the metallic belt.
Two newborn chicks died before the fire reached the site.
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Figure 17 - N.199 one of the highest in Caiman. The fire passed through the capao
but the tree was preserved, but both eggs were preyed.

12



