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Life sciences encompass a vast array of disciplines that shed light on the intricate

workings of living organisms, their evolution, and the various phenomena they
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exhibit. From the emergence of new species to the adaptation of existing ones,
and the disappearance of others, these processes constantly shape the diverse

life forms coexisting on our planet.

The Arising Phenomenon

One of the most awe-inspiring aspects of life sciences is how new species come
into existence. Through gradual changes, modifications, and adaptations,
organisms evolve and form new lineages capable of surviving in different
environments. From the evolution of land-dwelling creatures from aquatic
ancestors to the development of unique traits in response to changing climates,

the arising phenomenon continues to fascinate scientists and enthusiasts alike.
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Modification and Adaptation

The ability of organisms to modify and adapt themselves to their surroundings is a
fundamental principle in life sciences. Through genetic mutations, environmental
interactions, and natural selection, living beings can develop new traits that

enhance their chances of survival. From the evolving camouflage of chameleons
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to the development of antibiotic resistance in bacteria, the world of modifications

and adaptations remains a captivating field of study.

The Vanishing Mystery

While new life forms appear, some species sadly vanish from our planet. The
reasons behind their disappearance can range from environmental changes to
human interference, making the study of extinct organisms a vital field within life
sciences. Understanding how different species have been lost over time can help
us prevent similar occurrences in the future and protect the fragile balance of our

ecosystems.

The Admiration for Life Sciences

Beyond the scientific aspects, life sciences evoke a sense of wonder and awe for
the complexity and diversity of life on Earth. Exploring the astonishing ways life
arises, modifies, and vanishes can bring us closer to appreciating the intricate
web of connections that sustain our existence. By unraveling the mysteries of life
sciences, we gain insights into our own place in the world and the importance of

preserving the precious gift of biodiversity.

Life sciences are a captivating and ever-evolving field that continues to astound
us with its revelations. From the arising of new species to the modifications and
adaptations exhibited by living organisms, and the vanishing of certain life forms,
the intricate nature of life sciences is a constant source of fascination. By delving
into the secrets of life sciences, we can deepen our understanding of the world

around us and strive to protect the wonders of life for generations to come.
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The average person can name more bird species than they think, but do we really
know what a bird “species” is? This open access book takes up several
fascinating aspects of bird life to elucidate this basic concept in biology. From
genetic and physiological basics to the phenomena of bird song and bird
migration, it analyzes various interactions of birds — with their environment and
other birds. Lastly, it shows imminent threats to birds in the Anthropocene, the era

of global human impact.

Although it seemed to be easy to define bird species, the advent of modern
methods has challenged species definition and led to a multidisciplinary approach
to classifying birds. One outstanding new toolbox comes with the more and more
reasonably priced acquisition of whole-genome sequences that allow causative

analyses of how bird species diversify.

Speciation has reached a final stage when daughter species are reproductively
isolated, but this stage is not easily detectable from the phenotype we observe.
Culturally transmitted traits such as bird song seem to speed up speciation
processes, while another behavioral trait, migration, helps birds to find food
resources, and also coincides with higher chances of reaching new, inhabitable

areas. In general, distribution is a major key to understanding speciation in birds.
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Examples of ecological speciation can be found in birds, and the constant
interaction of birds with their biotic environment also contributes to evolutionary
changes. In the Anthropocene, birds are confronted with rapid changes that are
highly threatening for some species. Climate change forces birds to move their
ranges, but may also disrupt well-established interactions between climate,

vegetation, and food sources.

This book brings together various disciplines involved in observing bird species
come into existence, modify, and vanish. It is a rich resource for bird enthusiasts
who want to understand various processes at the cutting edge of current research
in more detail. At the same time it offers students the opportunity to see primarily
unconnected, but booming big-data approaches such as genomics and
biogeography meet in a topic of broad interest. Lastly, the book enables
conservationists to better understand the uncertainties surrounding “species” as

entities of protection.
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