6/4/2014

Animals

Animals are multicellular, eukaryotic organisms of the kingdom Animalia.

Most animals are motile, (able to move spontaneously and independently).

All animals must eat other organisms or their products (Heterotrophs).

Animals appeared in the fossil record as marine species during the
Cambrian explosion, about 542 million years ago.
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From the late nineteenth century onwards, fossils of various body parts from the
creatures were discovered separately, and attributed to ancient relatives of
shrimp, sea cucumbers, jellyfish and arthropods

Only in 1985 did scientists realize that
these bits and pieces belonged to a single
kind of animal, with two tentacle-like
appendages at its head, a flat, segmented
body and a mouth shaped like a pineapple
ring with teeth projecting towards the
center. They named it Anomalocaris.

Symmetry yrtemmyS
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Symmetry in biology is the balanced distribution of
duplicate body parts or shapes.
In nature and biology, symmetry is approximate.
For example, plant leaves, while considered symmetric,
rarely match up exactly when folded in half.

The body plans of most multicellular
organisms exhibit some form of
symmetry, whether radial symmetry,
bilateral symmetry or "spherical
symmetry".
A small minority, notably the sponges,
exhibit no symmetry (asymmetric).

Skeletal Systems
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Why do we have
Bones anyway?

Terrestrial (land) animals in particular require
support, without which they would collapse
under their own body weight.

Aquatic (water) animals are able to survive
without extensive skeletal systems because
the water supports their bodies.

Both Arthropods and Vertebrates are capable
of independent movement because they have
muscles that can move parts of their
skeletons.
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Some invertebrates such as those in
the phyla Porifera (sponges) lack
skeletal systems altogether.

However they have adapted to their
aquatic environment and have mineral
deposits in their tissues that contribute
to support and protection.

A cephalopod is any member of the Phylum: mollusk
and the class: Cephalopod (from the Greek
kephalópoda meaning "head-feet").
These marine animals are characterized
by bilateral body symmetry,
a prominent head,
and a set of arms or tentacles.
Octopus lack bones but support their
bodies using the water and
their muscular body
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An exoskeleton is an
external skeleton that
supports and protects an
animal's body.
All arthropods (such as
insects, spiders and
crustaceans) and many other
invertebrate animals (such as
shelled mollusks) have
exoskeletons.
Ants have a tough outer shell
which provide rigidity and
shape to their bodies.

Molting: An exoskeleton may interfere with
an animal's growth. To overcome this,
arthropods go through a process called
molting in which they shed their
exoskeleton and replace it with a new,
larger one.

Cicada Exoskeletons can be found stuck to sides of trees.
Cicadas spend most of their life underground but move
above ground, molt, reproduce, lay eggs and die.
Growth is limited by an insect’s exoskeleton not only
because of its weight (a result of its surface area to
volume ratio) but by the inability of a chitin shell to grow.
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An insect's exoskeleton
not only acts as a
protective covering
over the body, but also
as a surface for muscle
attachment (allowing
for movement), a
water-tight barrier, and
a sensory interface with
the environment.

DARPA and the U.S. military are working on
the Berkeley lower-extremity exoskeleton
(Bleex). The exoskeleton system has two
hydraulic leg braces that include 40
electronic sensors, a monitoring computer
and an internal-combustion engine. The
exoskeleton is attached to the legs of the
soldier and allows for backpack loads
upwards of 220 lb. to be carried with ease.

Exoskeletons offer
protection by shells,
carapaces (consisting of
calcium compounds or
silica) and chitin
exoskeletons.

Porifera (sponges)
possess simple
endoskeletons that
consist of calcium or
silica spicules and a
spongin fiber network.
Venus’ Flower Basket

Bone is a type of living tissue
that has been hardened with
minerals to form an
endoskeleton in vertebrate
animals.
Bones support body structures,
protect internal organs, and in
conjunction with muscles
facilitates movement.
Bones are also involved with
blood cell formation, the
storage of calcium and
minerals.
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The bones of an animal
are known as the skeleton.

Bone has a different
composition than cartilage
which is soft and flexible.

Sharks and other
cartilaginous fish have
entire skeletons made
of cartilage.

Birds on the other hand
are made of boneless
nuggets and patties.
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Joints are the connections
between skeletal segments
that allow for movement.

If you were wondering a fully mature Homo sapien has 206
bones. It is unknown how many bones a Centaur has.

Bones are often moved or repurposed by animals
as they evolve and adapt to new environments.
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Bone is a living material
made from calcium
compounds with the help
of vitamin D, which aids
calcium absorption from
the blood.

Not all cartilage is replaced
with bone.

A fetal xray
In humans ossification is not completed
until the age of 25.

In particular cartilage at the
ends of bones provide
smooth joint surfaces.

Types of Joints
Ball and Socket

Hinge

Pivot

Gliding

Fixed

Fixed joints in the skull create flexibility during birth.
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Ligaments: are tough fibrous
connective tissue that connects
bones to other bones.
Anterior cruciate ligament (ACL)

Chordates are animals possessing a hollow dorsal nerve cord and a postanal tail for at least some period of their life cycles.
The phylum includes the subphyla Vertebrata which includes:
mammals, fish, amphibians, reptiles, and birds.
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Chordates are animals
possessing a hollow
dorsal nerve cord

The bones of the ear are located in the middle ear and are called the ossicles,
which include the malleus, incus, and stapes. The middle ear is a small cavity that
conducts sound to the inner ear by means of these three tiny, linked, moveable
bones. These are the smallest bones in the body and are named for their shape.
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Muscles
There are more than 600
muscles in the human
body.
Muscle Tissue is
composed of long,
excitable cells capable of
considerable contraction.
Because movement is so
important for animals it
is usually the most
abundant tissue, and
accounts for much of the
energy-consuming
cellular work in an active
animal.

Three kinds of vertebrate muscle

Skeletal muscles move bones
Smooth muscles control involuntary movements such as digestion
Cardiac muscle is found only in the heart.
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Muscles are
Paired
Flexor:
decreases
the angle of
a joint
Extensor:
increases
the angle of
a joint

muscles
can only
contract

Since muscles can only contract they must always work in pairs to enable movement.

A tendon (or sinew) is a tough
band of fibrous connective
tissue that connects muscle to
bone.
They are similar to ligaments
except that ligaments join one
bone to another. Tendons are
designed to withstand tension.

Typically tendons connect
muscles to bones; together a
combination of tendons and
muscles can only exert a
pulling force.
The Achilles tendon is the thickest and
strongest tendon in the human body

The Achilles tendon
attaches the calf
muscles to the heel
bone.
It is the thickest and
strongest tendon in
the body.
The tendon can
receive a stress of 4
times body weight
during walking and 8
times body weight
when running.
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Blood Vessels have
a layer of smooth
muscle that allows
for the regulation of
vessel diameter.
When you feel a hot
flash over your skin
on a cold day that is
because of dilation of
blood vessels near
the surface of your
skin.

Peristaltic locomotion in an earthworm

The Strongest Muscle?
Depending on what definition of "strongest" is used, many different muscles in the
human body can be characterized as being the "strongest."
The masseter or jaw muscle is the strongest. The 1992 Guinness Book of
Records measures of a bite strength of 4337 N for two seconds. What
distinguishes the masseter is not anything special about the muscle itself, but its
advantage in working against a much shorter lever arm than other muscles.
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Food

Microscopic animals
(zooplankton) receive
energy by grazing on tiny
plants (phytoplankton);
energy then transfers up
through complex pathways
known as food webs as
higher animal species eat
lower animals and plants.

Phytoplankton are the primary producers.
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Zooplankton and Copepods are the primary consumers.

Larger Fish and Birds are the secondary consumers.
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