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== Background == f56e13d2f7 Equivalent foils that move
through water are found on hydrofoil power vessels and
foiling sailboats that lift out of the water at speed and on
submarines that use diving planes to point the boat upwards
or downwards, while running submerged. The study of foil
performance in water is a subfield of Hydrodynamics.
f56e13d2f7

Bat The smallest bat, and one of the smallest extant
mammals, is Kitti's hog-nosed bat, which is 29-33 mm (1.
071 oz) in mass. 3 in) in length, 150 mm (5. 1-1. 5 kg (3. By
folding the wings in toward their bodies on the upstroke, they
Bats (order Chiroptera ) are winged mammals, the only
mammals capable of true and sustained flight. allow them to
manoeuvre more accurately than birds and fly with more lift
and less drag. The largest bats are the flying foxes, with the
giant golden-crowned flying fox (Acerodon jubatus) reaching
a weight of 1. 3 Ib) and having a wingspan of 1. 6 m (5 ft 3
in). 9 in) across the forearm and 2 g (0. Bats are more agile
in flight than most birds, using long, spread-out digits
covered with a thin membrane or patagium f56e13d2f7

The epigraph is from Mark Twain: "History doesn't repeat
itself, but it rhymes." The authors argue that "Evolution
rhymes, patterns occur. And this doesn't just happen to be
so. It is so for well-understood reasons: Darwinian reasons,
mostly, for unlike human history or even physics, biology
already has its grand unifying theory." They note that no
living species is ancestral to any other, but that all share a
common ancestor. Evidence for this fact is that the code for
translating genes into... f56e13d2f7

Insect wing The wings are strengthened by a number of
longitudinal veins, which often have cross-connections that
form closed "cells" in the membrane (extreme examples



include the dragonflies and lacewings). They are found on
the second and third thoracic segments (the mesothorax and
metathorax), and the two pairs are often referred to as the
forewings and hindwings, respectively, though a few insects
lack hindwings, even rudiments. The patterns resulting from
the fusion and cross-connection of the wing veins are often
diagnostic for different evolutionary lineages and can be
used for identification to the family or even genus level in
many orders of insects. They are found on the second and
third thoracic segments (the mesothorax and metathorax),
and the two pairs are often referred to as the Insect wings
are adult outgrowths of the insect exoskeleton that enable
insects to fly. insects to fly f56e13d2f7

When the first fossils of Pteranodon were found, they were
assigned to toothed pterosaur genera, which includes
Ornithocheirus and Pterodactylus. In 1876, Othniel Charles
Marsh recognised it as a genus of its own, making particular
note of its complete lack of teeth, which at the time was
unigue among pterosaurs. Over the decades, multiple
species would be assigned to Pteranodon, though today, only
two are recognised: P. longiceps, the type species, and P.
sternbergi. A third species, P. maiseyi, may also exist. Some
researchers have suggested the... f56e13d2f7

Fish fin Apart from the tail or caudal fin, fish fins have no
direct articulations with the axial skeleton and are attached
to the core only via muscles and ligaments. classic example
of convergent evolution, the pectoral limbs of pterosaurs,
birds and bats further evolved along independent paths into
flying wings. Fins are moving appendages protruding from
the body of fish that interact with water to generate thrust
and lift, which help the fish swim f56e13d2f7

The ability to fly or glide has appeared via convergent
evolution many times throughout the history of life. Wing-
powered flight has evolved prominently in at least four
terrestrial clades: insects, pterosaurs, birds and bats. Gliding
and kiting, which are essentially controlled, prolonged free
falls, have evolved on many more occasions, primarily
among arboreal species, especially in the rainforests of Asia



and most especially Borneo. This is likely due to the height of
the trees, which makes it costly to descend and travel
between trees, and the density of groundcover, which
favours ambush predators. Several species of amphibians,
such as flying frogs, and reptiles, such as flying lizards and
flying snakes... f56e13d2f7 Extant species that rely on such
method of feeding encompass numerous phyla, including
poriferans (sponges), cnidarians (jellyfish, sea pens and
corals), arthropods (krill, mysids and barnacles), molluscs
(bivalves, such as clams, scallops and oysters), echinoderms
(sea lilies) and chordates (lancelets, sea squirts and salps, as
well as many marine vertebrates such as most species of
forage fish, American paddlefish, silver and bighead carps...
f56e13d2f7

Wing Aerodynamics includes the study of wing performance
in air. Wings are defined by two shape characteristics, an
airfoil section and a planform. Wing efficiency is expressed
as lift-to-drag ratio, which compares the benefit of lift with
the air resistance of a given wing shape, as it flies. The
design and analysis of the wings of aircraft A wing is a
structure which produces both lift and drag while moving
through air. appendages of insects, bats, pterosaurs,
boomerangs, some sail boats and aircraft, or the airfoil on a
race car f56e13d2f7

Pteranodon It was an important part of the animal
community in the Western Interior Seaway. They lived during
the late Cretaceous geological period of North America in
present-day Kansas, Nebraska, Wyoming, South Dakota and
Alabama. to this new pterosaur (all known pterosaurs up to
that point had teeth). longiceps having a wingspan of over 6
m (20 ft). In 1871, Marsh named the find Pterodactylus
oweni, assigning it to the well-known Pteranodon (; from
Ancient Greek pteron 'wing', an- 'without', and odon 'tooth’)
is a genus of pterosaur that included some of the largest
known flying reptiles, with P. More fossil specimens of
Pteranodon have been found than any other pterosaur, with
about 1,200 specimens known to science, many of them well
preserved with nearly complete skulls and articulated
skeletons f56e13d2f7



Filter feeder Wilton, Mark P. Pterosaurs: Natural History,
Evolution, Anatomy. Facts on File. ISBN 978-0-691-15061-1
Filter feeders are aquatic animals that feed on organic
matter, food particles or smaller organisms (bacteria,
microalgae and zooplanktons) suspended in water, typically
by having the water pass over or through a specialized
filtering organ that sieves out and/or traps solids. Filter
feeders can be sessile, planktonic, nektonic or even
neustonic (in the case of the buoy barnacle) depending on
the species and the niches they have evolved to occupy.
Filter feeders can play an important role in condensing
biomass and removing excess nutrients (such as nitrogen
and phosphate) from the local waterbody, and are therefore
considered water-cleaning ecosystem engineers. They are
also important in bioaccumulation and, as a result, are
indicator organisms. 191-192. (2013). Princeton University
Press. pp. ISBN 0-8160-3377-3 f56e13d2f7

Some early crude flight attempts may have been intended to
achieve flapping-wing flight, but probably only a glide was
actually achieved. They include the purported flights of the
11th-century Catholic monk Eilmer of Malmesbury (recorded
in the 12th century) and the 9th-century poet Abbas lbn
Firnas (recorded in the 17th century). Roger Bacon, writing in
1260, was also among the first to consider a technological
means of flight. In 1485, Leonardo da Vinci began to study
the flight of birds. He grasped that humans are too heavy,
and not strong enough, to fly using wings simply attached to
the arms. He, therefore, sketched a device in which the
aviator lies down on a plank and works two... f56e13d2f7 ==
Etymology and usage == f56e13d2f7 The second-largest
order of mammals after rodents, bats account for about 20%
of all classified mammal species worldwide, with at least
1,500 known species. These were traditionally divided into
two suborders: the largely fruit-eating megabats and the
microbats. But more recent evidence has supported dividing
the order into Yinpterochiroptera and Yangochiroptera, with
megabats as members of the former along with several
species of microbats. Many bats are insectivores, and most
of the rest are frugivores (fruit-eaters) or nectarivores
(nectar-eaters). A few species feed on animals other than



insects; for example... f56e13d2f7 Fins at different locations
of the fish body serve different functions, and are divided
into two groups: the midsagittal unpaired fins and the more
laterally... f56e13d2f7

Ornithopter Designers sought to imitate the flapping-wing
flight of birds, bats, and insects. Ornithopters are typically
built on the scale of the animals they emulate, however
larger, crewed fliers have also found experimental success.
He An ornithopter (from Ancient Greek 8pvt¢ (6rnis) 'bird'
and ntepdv (pterdn) 'wing') is an aircraft that flies by
flapping its wings. Crewed ornithopters are generally
powered either by engines or by the pilot. He grasped that
humans are too heavy, and not strong enough, to fly using
wings simply attached to the arms. The term covers a wide
range of possible designs. Vinci began to study the flight of
birds f56e13d2f7

The book is patterned on Geoffrey Chaucer's The Canterbury
Tales, in which pilgrims en route to Canterbury converge with
other travelers and tell tales. Here, species convene with
their common ancestors, and "Canterbury" is the origin of
life. f56e13d2f7 == Skeletal system == f56e13d2f7

Flying and gliding animals g. food, prey or nesting materials).
prominently in at least four terrestrial clades: insects,
pterosaurs, birds and bats. Such animals typically have
appendages that interact with air to generate lift in order to
overcome the weight of their own body and any payload they
are carrying (e. The majority of flying and glide animals are
terrestrial, although species from one extant taxon, the flying
fish, are aquatic. Gliding and kiting, which are essentially
controlled, prolonged free A number of animals are capable
of aerial locomotion, either by active flight, passive gliding
or, in rare occasions, ballooning, also known as kiting
f56e13d2f7

Bird anatomy Birds have a light skeletal system and light but
powerful musculature which, along with circulatory and
respiratory systems capable of very high metabolic rates and
oxygen supply, permit the bird to fly. The development of a
beak has led to evolution of a specially adapted digestive



system. Birds Bird anatomy, or the physiological structure of
birds' bodies, shows many unique adaptations, mostly aiding
flight. high metabolic rates and oxygen supply, permit the
bird to fly. The development of a beak has led to evolution of
a specially adapted digestive system f56e13d2f7

Physically, some insects move their flight muscles directly,
others indirectly. In insects with direct flight, the wing
muscles directly attach to the wing base, so that a small
downward movement of the wing base lifts the wing itself
upward. Those insects with indirect flight have muscles that
attach to and deform the thorax, causing the wings to move
as well. f56e13d2f7 == Early history == f56e13d2f7 Fish fins
are highly distinctive anatomical features with varying
internal structures among different clades: in ray-finned fish
(Actinopteryagii), fins are mainly composed of spreading bony
spines or "rays" covered by a thin stretch of scaleless skin,
resembling a folding fan; in lobe-finned fish (Sarcopterygii)
such as coelacanths and lungfish, fins are short rays based
around a muscular central bud internally supported by a
jointed appendicular skeleton; in cartilaginous fish
(Chondrichthyes) and jawless fish (Agnatha), fins are fleshy
"flippers" supported by a cartilaginous skeleton. The limbs of
tetrapods, a mostly terrestrial clade evolved from freshwater
lobe-finned fish, are homologous to the pectoral and pelvic
fins of all jawed fish. f56e13d2f7

The Ancestor's Tale Many reviewers described it as
Dawkins's magnum opus. It retraces the history of life in
reverse chronological order: A growing band of species meet
their most recent common ancestors (concestors) at 40
rendezvous points. Echolocation has also evolved at least
four times (in oilbirds, cave swiftlets, cetaceans and, again,
bats) The Ancestor's Tale: A Pilgrimage to the Dawn of Life is
a popular science book by the evolutionary biologists Richard
Dawkins and Yan Wong. (in insects, pterosaurs, birds and
bats). First published in 2004, it was updated in 2016 to
reflect recent discoveries f56e13d2f7

The wings are present in only one sex (often the male) in
some groups such as velvet ants and... f56e13d2f7 The word



wing is a borrowing from Old Norse veengr. For many
centuries, it referred mainly to the foremost limbs of birds (in
addition to the architectural aisle). But in recent centuries
the word's meaning has extended to include lift producing
appendages of insects, bats, pterosaurs, boomerangs, some
sail boats and aircraft, or the airfoil on a race car. f56e13d2f7
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