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An exceptional biodiversity

Ecuador harbours some of the most species-rich ecosystems on
Earth. How can we explain this megadiveraity? This situation parthy
arose, several milion years ago, from the uplift of the Andes
Mountains, which helped to create ecosystems with highly
heterogensous characteristics depending on their altitude and
lafitude, from the Andean summits down to the Amazanian forest to
the East. or to the coastal plain to the West. The Andes created a
physical bamer difficult to cross, thereby breaking up the ancestral
communities of fauna and flora, which thereafter evolved differenthy
depending on their “new” environment. Other factors add to this, such
as an extraordinary ecological heterogeneity (seils, microclimates.
and so on) in several regions which is the source of exceptional
species diversify.

Ciotopani Volcano and Paramos, these ecosystemns conssiute fhe tropical alpine
vegetafion of the Andes.
Antisana Ecological Resanie (4800 m)
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Birds and fruits

Mearly 1800 bird species are described from Ecuadaor, more than half
af the 3000 species found in all South America. This incredible
diversity is unmatched in such a small area anywhere else in the
world. Ecuador boasts some 18 species, which occur in lowland
humid and mantane forests of the Andes. The great diversity of these
frugivorous birds has probably evolved in response to the diversity
and availability of large-seeded fruit produced by canopy trees.

Many-banded aracar {Pleroglossus pluniancius) feeding on the fuit of
Traffinmichia ;u'.a;mw | Burseraceas)
Yasuni Mational Park
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Tens of thousands
of species per km?

The vast majority of species found in Ecuador live in the Amazonian
rainforest. At Yasuni Mational Park, in an area of about 34 football

fields (25ha), over 1100 species of trees can be found, the highest
density of tree diversity ever recorded. As many as 35 000 insect
species were estimated to be found in a 3-km radius locality in
‘Wasuni, amounting to 40% of fhe number of species described for the
whole of Morth America.

Heroules beetle (Dynasies hercufes)
Chaoct forest
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Spiders or orchids?

Ecuador is home to more than 4000 species, which represants about
G0% of all orchids found in South America. Orchids are by far the
most diverse plant family in Ecuadar, a large proporfion (40%) of
them being endemic species. Several of the 28 or so species
comprising the genus Brassia are pollinated by parasific wasps which
niormally lay their eggs inside spiders. Possibly atracted by the
appearance of Brassia, the wasp stings the lip. while trying in vain to
grasp its supposed prey.

Frogs on the mountain slopes

There are about 440 species of frogs described in Ecuader, almost
10% of all frog species. and the highest density of frop diversity on
Earth. Various Andean anurans such as tree frogs are particularly
diverse at intermediate elevations {1000-2000 m).

Tree frog (Dendropsophus saEyscuensis)

Spider orchid (Brassia 5p.) Sangay Natienal Park (1000 m)

Maquipucuna Reserve
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A home for everyone

As for many insect groups, the huge diversity of forest grasshoppers
in the Ecuadorian rainforests is parily explained by their high degree
of specialization in their habitat preferences. Some species forage
only in the highest parts of the canopy, others inside the canopy
foliage. Some species are dependent on lianas and epiphytes and
others are characterisfic of frunks and branches. And several species
are found only on palms.

Leaf katydid | Typaphyium =p.)
Siempre Verde Reserve
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Who are these snakes?

There are about 405 recorded repfile species in Ecuador, half of them
snakes. Since 1800, about 13 new species have been reporied every
ten years, resulting from exploration of new areas or studies on
Museum-collection specimens. This trend should persist in the
forthcoming years.

Treesnake (maniodes imomafus)
Esmeraldas.

NATURA MAXIMA

The hiadiversity splerdour

Cartel 1.7

Panneau 1. 8

Red listed

Ecuador harbours 382 species of mammals which puis it by far in the
first place of mammal diversity per square metre worldwide. Of the

4 species of tapirs found in the world, 3 (Baird's tapir, mountain tapir
and lowland tapir) live in Ecuador. All of them are red-listed as either
vulnerable or endangered. Why warry? First, tapirs play a key role in
long-distance dispersal and survival of plant seeds. Second. they are
members of a mammal family which is highly distinctive from an
evolutionary viewpaint.

Lowland tapir { Tapinus femestis)
“¥asuni Mational Park
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Exchanges for life

The term béodiversity should remind us that no one organism lives in
isolation. The many different ways that the millions of organisms on
the Earth inferact with each other contribute to their survival and io
the balance of ecosystems. “MNegafive” interactions such as
competition, predation and parasitism are frequent and important
forces in the wild. They have strong effecis on the struciure of bath
plant and animal communities. "Positive” interactions such as
mutualism, commensalism and facilitation play a critical role in
natural communifies by reducing environmental stress and by
creating new niches on which many species depend. In this cloud
forest, for instance, the diversity of vascular epiphytes (e.g.
bromeliads and orchids) is generally favoured by bryophyte cover
and arganic maiter accumulation. It has been found on a single free
up fo 88 different plant species.
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Camouflage

Fepresenting a significant food meal for many predators, katydids in
this fropical region have evolved numerous, offen complex ways to
avoid being caught. The cryptic appearance of katydids is an efficient
sirategy to avoid visual detection by diunal predators. This sirategy,
however, is useless against noctumnal predators ike bats that can
detect calls produced by katydids while attracting their mates.
Katydids must therefore reduce call repetition, call at higher
frequencies or replace sound signals by vibration through the plants.

Maquipucuna
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Appearance

Many prey species such as wasps, coral snakes or skunks, use
colourful signalling fo wam predators fhat they are toxic. Predators
can leamn fo associate prey waming colorafion with its noxious
properties. To deter predator attack, the larvae of Aufomernis use two
types of warning signal: colour and venomous hairs or spines. This
strategy possibly enhances the avoidance leaming behaviour of
predaiors and increases caterpillar survival.

Cartel 2.3
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On constant watch

Lava lizards often perch atop the heads of resfing marine iguanas io
take advantage of a perch that provides them with a good opportunity
to cateh flies and other insects. The perch is probably also a good
place for basking or waiching for potential mates and competitors.
Potenfial benefiis for iguanas are not clear, as their skin parasites are
usually cleaned up by mocking birds and finches.

sistus) and lava lizan

NATURA MAXIMA

Tha hiodivernity splendom

Cartel 2.4

Panneau 2.5

Manna from tears

Some insecis have spedialized in tear-feeding, where they mainly
feed on placid animals. In addition to sodium, fears also contain
proteins that could represent a high-quality resource throughout the
year. Te cur knowledge this seres of photographs is the first io
document a fear-feeding behaviour by solitary bees on river turtles.
While bees benefit from this interaction, turfles appear to be harmed
in most cases, shooing the bees away or diving into the wafer fo
escape from them.

5p.) and yelo
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Taking refuge

To escape from predation, many prey species such as insects and
frogs have to spend much of their lives inside refuges. What appears
to be frivial behaviour fior the chserver represents in fact a siressful
situation for the prey. Time spent refuges has a cost that should
be minimized, such as the loss of time available for feeding or mate
=searching. Therefore, fhe decision to emerge from the refuge can be
particularly delicate because it requires prey to esfimate food
availability and predation risk outside the shelter. The strategy of mamy
prey species in the tropical forest is to come out at night when many,
although not all, predators are less aclive.
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Aggregation behaviour

Insects display a remarkable variety of defensive adaptstions against
their predators. One of them is to signal distastefulness using
waming colorations. In sfing bugs. the combinations of black, yellow
or red produces a contrasted pattern which is recognized by
predators as a signal that implies egation
«can reinforce the effectiveness of this strategy because a group of
individuals projects a larger signal to a predator than single
indnviduals. Predators are generally less inclined to attack aggregated
bugs than solitary bugs. thersfore insect survival increases.
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In several paris of South America, parrots, parakests and macaws
come fo clay ofiffs in large noisy groups, to feed on soil paricles. On
these occasions, they are fully exposed fo predators and must
interact with the other species coming to feed on the cliff. Parmat
species try to avoid competifion among each other by using the clay
cliff at different moments of the day. However, when several species
are present at the same time, those with larger body size or in dense
groups generally move other species a litle further. Such a dymamic
benefits the whole community: birds that are waiting at the oiff can be
wvigilant and wam of impending danger.
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Partnership

In order to oplimize reproducfion species must choose a mate who
will enable them to produce as many high-quality offspring as

possible. In seabirds, most species have long-tem parnerships that
endurs from one breeding season to the next. An advantage of these
kinds of partmershil that they reduce the potential costs of mate
sampling. such as injury or predation, delays in finding mates. or
missing a breeding opportunity. However, ending a partnership may
be advantageous especially for young birds following one or more
seasons with poor reproductive success.
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Treasure to preserve

In Ecuador, like almost everywhere on the planet, biodiversity has
been facing massive disturbances caused by human activifies fo meet
the growing demands for food, fresh water, timber, fuel and minerals.
To date, some 282 species, nearly 7% of Ecuader’s endemic flora
qualify as eritically endangersd.

This loss of biodiversity can have impartant consequences owing o
the major role played by fhese species, ranging fram small
invertebrates to large predators, in the functioning of ecosystems and

for the well-being of humans.

Af present intense deforestafion combined with subsequent extension
of agriculture to higher aliifudes is threatening this surprising parames
vegetafion (high-mountain plant formations. characteristic of the
terrains in the northern Andes). This ecosystem is, for many aspects,
the object of important environmental concems, because it harbours a
substantial amount of endemic flara and fauna but also because it is

the constant source of high-quality water which feeds many Andean

Frailejon |Espeletiz pyonophyiia) — El Angel Ecological Resene
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Essential sunbheam

Pollinaficn and seed dispersal are essential ecosystem services
provided for humankind and tropical forests. A study of the
hummingbird—plant community in the Eastern Ecuadorian Andes found
hummingbirds visiting 12 plant families, 28 genera and 72 species -
mast of them belonging to bromeliads, orchids, and Ercaceas. The
pollinating role of humminghbirds is crucial for forest ecosystems, and
the local extincfion of some species in the Ecuadorian highlands has
been shown to alier the reproduction of the native plants.

Shining sunbeam (Agiseactis cupripennis) pollinating a puchick | Trisfenix
longebractestus)

‘fanacocha Reserve
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Cushion plants

‘Cushion plants are often colonized by other plants, such as gentians,
because they facilitate their establishment by providing them with
nuirients, water, protecion from the wind, and warmer temperature
than the one outside the cushion which would strongly limit their
sunvival. This suggests that the presence of cushions is impartant to
miaintain plant diversity in high-Andean ecosystems.

Genfian (Genfiana sedifofa) growing in a cushion plant {Xencphydum rgidur)
Antisana Ecological Resene
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Early warning signal

Like guards watching ower the state of health of our Earth, the
:amphibian species are amang the most sensitive organisms to climatic
changes and to the destruction of their natural habitats. This is the
casze of the Pacific horn frog, a species listed as “wulnerable” in the
CITES red list. In Peru and Ecuador its distribufion is severely
fragmented and there is continuing decline in the exdent and quality of
its forest habitat. This frog shows a great diversity of color pattems
:among individuals. An interesting anfi-predator feature of these frogs is
the bright colors displayed as a waming signal when individuals open
their mouths.

Pacific Hom frog (Cerafophny
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Keystones

Many predatory animals are considered as keystone species, ie.
species which have a disproporfionate effect on ecosystems with
regard to their abundance. A study on predator-free islands created
by a hydroelectric impoundment in Venezuela showed that the
densities of redents and herbivores are 10 fo 100 times greater in the
absence of top predators. The effect of predator remaoval in tropical
forests propagates down through the food web, resulting in a severs
reduction in the density of seedlings and saplings of canopy trees.

egpandus pardalis, captive animal)
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Sea lions: the great providers

On the Galapagos Islands, shoreline plant growth and distribution are
limited by the low nuirient availability in soils due to the recent voleanic
origin and harsh climafic conditions. These plants benefit from the
presence of the sea lions. Because sea lons feed in the oc=an and
rest and breed on island shores, they franspart nutrients from the rich
marine systems to the poor terrestrial ones.

iophus wollebachi] and sea purslane | Seswvium

poriL ]
apapos Mational Park— South Plaza [sland
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Education

Amaong the range of actions that can be undertaken to favor
biodiversity preservation. environmental education, especially for
young people, is a major element. Leamning about nature as
childhood, then adolescence, proceed is the bast means for favoring,
in the near future, decisions that would allow protection of plants and
fauna and the sustainable management of natural resources. In
Ecuador as elsewhere, young people, especially those who e in
urban areas, would need to observe the birds and insects flying from
flower to flower to understand the importance of pollination. Or
discover the forests to gain awareness of the millions of years

required for gil fo be formed from plants. Such education would allow
new links fo be forged with the natural wordd and wildlife, more
essential because better informed. But also —and above all- marked

with love and respect. As Stephen Jay Gould put it, “We cannof win
thiz bafile to 2ave species and environments without forging an
emofional bound between ourselves and nature az well — for we will
nof fight fo save what we do nof love”.

Olivier DANGLES and Frangais NOWICK]
5} and red-belled piranha (Fygocenirus natferan)
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