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Below the left eye of the hermit crab (Clibanarius mi-
santhropus) , you can see a paddle-like leg joint (see
p. 56). The appendage acts as a pump with which
water from which oxygen has been extracted is ex-
pelled through the gill cavity.

Preface v

Different ways of looking at animals and plants
Many people are dazzled by the beauty of nature. Those with an in-
terest in biology will probably take out their binoculars or magnifying
glass and have a closer look at what nature has to offer. Among na-
ture lovers, nature photographers may be regarded as a “species” of
their own: They not only want to document what they see, but strive
to create pictures that hold artistic value while simultaneously captu-
ring the biological complexity of their motifs. The goal is to arrive at a
photograph that is both informative and aesthetically pleasing.
Looking at nature with “innocent joy”
was what brought mathematician Georg Glaeser and biologist Wer-
ner Nachtigall together. Both are passionate nature photographers,
and they have known each other since their previous collaboration
on The Evolution of Flight, the second volume in a series of “biologi-
cal photoshoots.” The work on this project revealed an abundance of
macroscopic, and even microscopic, elements that play a significant
evolutionary role – just consider the impact of feather microstructures
during a bird’s flight – but not all of these elements could be accoun-
ted for in the book’s discussion of flight processes.
The macroscopic world – little-known but often highly influential
The two authors would like to fill this gap with the present book, which
will shed light on the astonishing diversity present on the macro level
– a hidden world that only few people know about in great detail but
that is just as real as the world of big objects that surrounds us.
Comparing different formations of organs
A first look will reveal the appearance of an animal or a plant. The bio-
logical discipline of comparative morphology is concerned with the
description of such appearances. The first book of this series (Glae-
ser/Paulus: The Evolution of the Eye) illustrates how fascinating such
comparisons can be by considering the different formations of visual
organs.
Speed and acceleration
Animals and – to some extent – plants have the ability to move, some-
times at great speed and occasionally with astonishing acceleration.
This is where high-speed photography comes in. In the book The
Evolution of Flight, Glaeser, Paulus, and Nachtigall already explored
the thrill of rapid movement, capturing the motion of animals in flight
using telephoto lenses and series-production cameras.
Macrostructures through the lens of technical biology
In biological sciences, the term ‘macrostructure’ refers to any structu-
re that measures several millimetres or only a few centimetres in size
and to which a specific function can be assigned. The close examina-
tion of macrostructures requires a magnifying glass and occasionally
the low magnification of a microscope. Especially on the surfaces of
living organisms we can find a confusing and yet fascinating variety
of such structures.
We have tried to describe a representative selection of these struc-
tures from the point of view of technical biology and broaden the re-
ader’s understanding further through photographs. For this purpose,
we used macro and micro cameras.
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Several examples discussed in this book have already generated bio-
nic innovations, such as the van der Waals adhesion of gecko setae
(p. 38), which has inspired adhesive tape that sticks even under wa-
ter and on oily surfaces; the alula feathers of birds (p. 101) which
served as a model for the high-lift slats of aircrafts; and the torsion
buckling of bird of paradise flowers (p. 152), which has been adapted
for the folding mechanism of self-regulating façade-shading systems.
The design of this book
is once again based on the tried-and-tested ‘double-page princip-
le’: Each double-page is usually dedicated to one topic. Photographs
and/or sketches are used to illustrate key ideas and are often com-
plemented by explanations of the underlying evolutionary process. A
benefit of the double-page principle is that the reader is not required
to read the book linearly from cover to cover. One can start reading
from a random point and then look up the cross-references provided
on a second reading.
Bibliographical references are given at the end of the book. We tried
to keep the texts short to focus the reader’s attention on the pictures,
but also strove for readability. For this reason, we avoided using for-
mulas and an abundance of numerical data, and relied instead on
concise and informative texts. At several points in the book, we ad-
ded drawings that were made in a uniform style. The creator of these
drawings is Werner Nachtigall; he used a thick eyebrow pencil and
coarse paper. The templates that he created with these utensils were
then significantly reduced in size. As you will see further on in this
book, the result of this process are sketches with a unique graphic
quality.
Georg Glaeser, who specializes in wildlife photography, was not the
only photographer this time. Some of the photographs in this book
were taken from Werner Nachtigall’s vast archive of pictures, which
include detailed close-ups of preserved animal and plants. Some
images of preserved organisms were captured using electronic mi-
croscopes. However, we preferred using pictures of living organisms
whenever possible.
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