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1. Introduction
A number of chapters have been submitted to the book Endemic Species by
different authors. Many of them are of interest for conservation, as they deal
with species located in special situations, which are in most cases under threat
from human activity. Other authors have promoted conservation and exploitation
simultaneously, which is an idea of key importance, as these two practices are not
mutually exclusive. In fact the reverse is true: using certain species in a reasonable
or sustainable way may even enhance the state of conservation.
The chapter entitled Instrumental Methods for Detection of Lipophilic Marine
Toxins in Endemic Species from Pacific Austral Fjords, containing a detailed description on procuring toxins for certain species of dinoflagellates, is important from
the social sanitary point of view. The work on endemisms in Bolivia examines the
distribution and megadiversity in the country, with particular emphasis on the
Bromeliaceae and Orchidaceae families. The works on endemic flora in Mexico
are very important, as is the case of The Endemism of the Vascular Flora of Mexico
Present in Comarca Lagunera, an Agricultural Region in the Chihuahuan Desert,
which studies over 300 species for very special territories such as deserts. These are
precisely the areas that will be most seriously affected by climate change. Climate
change could be mitigated by means of cultivation techniques and the creation of
bioclimatic optimisation models; this is why the work on Mexican Indigenous Species
with Agroecological Uses is particularly interesting, as it examines certain species
that were cultivated in the past and are currently being recovered. The excellent
study on Salvia ceratophylloides Ard. (Lamiaceae), an exclusive endemic species of
southern Italy, alerts to the endangered situation of this species and points to the
need for special conservation measures while noting that its threatened status is
due to unregulated urban development. In the conclusions, the authors propose
the establishment of micro-reserves and the possibility of creating a seed bank and
local botanical gardens to favour conservation. These botanical gardens should have
a phytosociological character, with a prior study of the plant association or associations in which this taxon is included.
Other territories such as Madagascar have over 10,000 endemic species.
Australia has its own species, genera and botanical families, as this continent
has three major climate types, tropical, desertic and Mediterranean, along with
Central America and many other areas on earth. In areas in Central America, the
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endemic flora is of particular importance for conservation. The origin of this flora
varies in different areas of the planet and may consist of taxa with ancient origins
(paleoendemics) or young taxa formed by the evolutionary process after becoming isolated (neoendemics). Plate tectonics and the Alpine orogeny that gave
rise to seas, oceans and mountain chains are among the causes of the isolation of
populations, which has allowed the genesis of new species. However, the greatest
impact on the emergence of endemic species occurred with the glaciations in the
Quaternary era, as they took refuge in more southerly environments and subsequently become isolated.
The highest rate of endemism can be found in major mountain chains and
on islands in the tropical-subtropical belt. The following are areas of particular
interest: Spain, Madagascar, Malaysia, South Africa, Australia, Central America,
and particularly Mexico and the Caribbean. Of all the Mediterranean countries
in the EU, Spain has the highest rate of endemic plants due to its orography and
geological and climatic diversity, as it is situated between the Atlantic Ocean and
the Mediterranean Sea and favoured by migratory routes from the northern territories in Europe and Africa. However, Spain is among the countries that suffered
the greatest extinction of species during the Quaternary glaciations as a result of
the configuration of its mountain systems, which should alert us to the fact that the
climate change that is already underway could trigger a similar phenomenon.

2. Methodology
The study of endemism is analysed in several areas and related with the habitat,
and fieldwork is conducted in several American and European territories (Mexico,
Hispaniola, Spain, Portugal, Italy, Palestine etc.), consisting of compiling phytosociological relevés. The results are various works on vegetation that describes a number of plant associations [1–9], all of great interest due to their endemic character.
Other results include works on endemism [10] and a series of studies on the flora of
the island published in the journal Moscosoa, together with the Flora of Hispaniola
by [11]. This present research is a continuation of the aforementioned works, and
we corroborate the bioclimatic and biogeographical studies [1, 7, 12, 13].

3. Results and discussion
Species become isolated through different causes, including geological, geographic, climatic and biological barriers, and throughout history many authors
have taken this phenomenon as the basis for understanding the situation of Mexico,
Panama, Honduras, Guatemala and the Caribbean Islands—all of which can be
considered hotspots and are of great interest for conservation. This is essentially
due to the fact that the extinction of species during the Quaternary era was less
widespread than in the old European continent due to the configuration of the
mountain chains, which acted as corridors for plants and animals. A similar phenomenon occurred with the geological barriers in Hispaniola, part of the Greater
Antilles in the Antillean arc. Large mountain chains were formed in the Cretaceous
era that was subsequently linked by Tertiary and Quaternary sediments. The
Cordillera Central range is siliceous in character and has the highest altitude in the
whole of the Caribbean region (Pico Duarte: 3175 m); other mountain chains also
originated during the Cretaceous era but have a lower altitude and a calcareous
character, with patches of serpentines, which contain a high rate of serpenticolous
edaphisms [5, 10].
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Examples of this are the islands of Cuba and Hispaniola, which despite their limited territorial extension each have over 6000 plant species of which over 33% are
endemic. Five sectors and 19 biogeographical districts have been described for the
specific case of Hispaniola, and a series of works have been published on its flora
and vegetation [6, 14], highlighting the interest of this island due to its high diversity of flora and vegetation. Of the 6000 species described on the island, a little over
33% are endemic, with a predominance of tree, shrub, vine and epiphyte biotypes;
endemic plant species number more than 2000. This high diversity of endemic
flora includes their own species and even genera. This is the case of Tortuga Island
with Tortuella abietifolia and Salvia montecristina, which is exclusive to the Morro
de Montecristi, Eugenia samanensis on the Samaná peninsula and Pereskia quisqueyana and Melicoccus jimenezii on the eastern plain (eastern Caribbean sector). The
geological origins of the Caribbean led to the creation of the Antillean arc, which
enabled the migratory route from Florida and the Lesser Antilles and favoured the
arrival of species to the large mountain ranges. Their subsequent isolation due to the
lack of genetic flow between individuals resulted in speciation and the emergence
of endemism.
Climate change is causing territorial climate irregularities and an increase in
extreme climate statistics. Certain territories in which species have been adapted to
the climate for thousands of years are unable to withstand such sweeping changes in
this new rapidly changing climate scenario. It is precisely the endemic species with
less plasticity that are most at risk.
However, in spite of the influence of climate change on endemic animals and
plants, the greatest threat may come from humans, as human pressure on habitats
is increasing by the day in spite of the various protection policies, which are more
declarations of intent than actual facts. Agricultural and livestock farming areas are
maintained almost all over the planet, and there are very few sustainable farming
operations. This is for several reasons: first, the need in some countries today and in
the past to obtain food and energy, which throughout history has led to mass deforestation, and, second, the current proliferation of forest fires, which are responsible
for the loss of biological diversity. It is evident that endemic species form part of
some kind of habitat, which points to the need to protect that habitat, as this will
also protect the species. It can therefore be said that endemic species are key to the
establishment of conservation policies. In places on the planet that are considered
hotspots due to their high rate of endemics, we need to know the plant associations
in which these species occur. If this information is not available, we believe it is
crucial to conduct research to increase the knowledge of these plant communities.
Some authors have studied the vegetation in Cuba, as is the case of [15–18], and
numerous diverse endemic syntaxa have been included in the phytosociological
classes of Byrsonimo-Pinetea caribaeae, Caseario-Pinetea cubensis and
Phyllantho-Neobracetea valenzuelanae. In the case of the island of Hispaniola,
where we only know of our own recent studies, there is a wide diversity of endemic
syntaxa as a result of the high rate of endemic species [19]. In previous years we
studied the high-mountain forests of Pinus occidentalis and formulated several
endemic associations for the island, Dendropemon phycnophylli-Pinetum occidentalis,
Coccotrino scopari-Pinetum occidentalis and Leptogono buchii-Pinetum occidentalis,
which are included in the class Byrsonimo-Pinetea caribaeae. A detailed vegetation
study was carried out in arid/semiarid and dry environments [20], and the syntaxa
Harrisia nashii-Prosopidetum juliflorae and Neoabbottio paniculatae-Guaiacetum
officinalis were described—among others—and included in the class CercidiCereetea. A similar situation occurs elsewhere on Earth such as in the Mediterranean
region, whose characteristic climate is dry with cold winters and hot summers, and
whose orography and geology allowed the arrival of Arctic species (Sierra Nevada)
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and African species (southern Iberian Peninsula) during the Quaternary era. The
isolation of species occurred as a result of climate change during the Quaternary era
and due to the numerous soil niches that have acted as centres of origin (dolomites
in the Sierra de las Almijaras, serpentines in the Sierra Bermeja, etc.). All these
Iberian territories that are considered of interest due to their flora have endemic
plant associations, which have been prioritised by the EU in its Directive 92/43/
EC. This excellent regulation enables these places to be conserved, so it is important
to extrapolate it to other places on the planet and particularly to hotspots.
It is evident that the immense majority of endemisms are located within a
particular habitat and that this habitat contains one or several plant associations. Paleoendemisms are adapted to very specific environments that occupied
greater extensions in the past but have since been restricted as a consequence of
climate change, whereas due to their plasticity, neoendemisms may occupy less
strict ecological niches and, as noted by [21], be prepared to increase their area of
distribution. This implies that the habitat in which these species are located can be
catalogued as either paleohabitats or neohabitats. Paleohabitats should be considered as a restricted area, which formerly covered a greater territory and in theory
date from the Eocene and Oligocene eras. If the current climate trend was evolving
towards the climate of those periods, the paleohabitat would expand, and if the
reverse was true, it would disappear and so would the endemic species in consequence. Neohabitats have been generated more recently, appearing between the
Miocene, Pliocene and Pleistocene eras, and include endemic species with a greater
distribution area. The current climate trend could increase or reduce their area of
distribution.

4. Conclusions
Habitat conservation measures must be established to safeguard the flora, and
particularly the flora threatened by anthropic actions and climate change. Although
human actions cannot be eliminated completely, it is possible to implement a
system of sustainable management that mitigates habitat deterioration caused by
anthropic action and climate change. This management must have two aspects: the
first is local management, which integrates humans in the natural environment
by raising educational standards and encouraging the public to value and respect
the landscape for which it is essential for people to be familiar with these habitats.
It is therefore crucial to have knowledge of plant associations, as certain nonendangered syntaxa can be used and exploited by humans, while others must be
strictly monitored for their conservation, as is the case of those we have mentioned
previously in this work. In second place, it is important to implement the appropriate national and international policies against fire and climate change.
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