
The eucaryotes have cells that contain
complex structures enclosed within
membranes. The most important is the
nucleus, which contains genetic material.
Most eukaryotic cells also contain other
membrane-bound organelles such as
mitochondria.

Bacteria are "little bags of chemicals",
surrounded by a membrane. Usually they
have either cilia (small hairs on the
membrane surface) or flagella (a large
whip) to move around. They are typically 1%
of the size of a eucaryote cell

The archaea and eubacteria are
collectively referred to as prokaryotes, since
neither have a membrane-enclosed
nucleus. For almost half the history of life on
earth, they were the only living organisms.
They reproduce by dividing in two.

The cell walls of the Neomura do not contain
a polymer called murein, which is present in
bacteria.

Archaea are as structurally simple as
bacteria, but exhibit much more diverse
chemical metabolisms; and can live in
extremely salty, hot, cold, acidic or alkaline
environments that bacteria could not
tolerate. They are common in the oceans.

They are not pathogens, but instead are
important commensal or mutually beneficial
partners to many other organisms.

They are common pathogens of other
organisms.

Life is easy. We know this because the
earliest evidence dates from 3,800 million
years ago (mya), shortly after the earth’s
seas stopped boiling, and complex
chemical substances could survive without
being ripped apart.

If the prokaryotes were easy to create, the
next step to the eucaryotes was incredibly
difficult. After the last unversal common
ancestor (LUCA) produced bacteria and
archaea, it took 1,700 million years until the
first eucaryotes developed, 2,100 mya.

The eucarya are the product of an
archaeon engulfing a bacteria, and the
latter remaining as endosymbionts within the
host cell. Mitochondria and plastids are
classic examples. This seems to have
happened several times, to produce
different lineages.

The bikonts are cells with two flagella and
two specific genes fused into one.

The unikonts have a single flagellum, or are
amoebae with no flagella; and a triple-gene
fusion that is absent in the bikonts.
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The eozoa seem to be the earliest
eucaryotes, neither bikonts nor unikonts.
Many are today parasites or commensals of
other organisms. For example, they cause
trichomoniasis, giardiasis, and sleeping
sickness in humans.

Amoebozoa are single-celled organisms
noted for their ability to flow through their
environments. They include the slime moulds,
which can form single organisms with
differentiated cells.

Archaeplastid cells have plastids, organelles
that provide energy by photosynthesis.

Hacrobians are widely distributed in marine
and freshwater environments.

The harosans are a large group of organisms
ranging from small unicellular creatures that
produce shells, to vast kelps. Many are
important parasites and pathogens, such as
malaria.

The metazoa are what most people think of
as animals: multicellular organisms, whose
cells perform different functions. They possess
Hox genes, which regulate embryonic
development, constructing complex
structures unknown in all other organisms.

The metazoa are the second difficult step in
evolution. It took 1,300 million years for some
eucaryotes to evolve into the simplest
metazoans. But after that event, life
exploded in diversity.

The chlorophytes are a large group of
marine algae.

Of all the bikonts, only the embryophytes
established themselves on land; and unlike
all other bikonts, their fertilized eggs are
nurtured within the parent, and disperse as a
multicellular embryo, rather than a single
cell.

Tracheophytes, or vascular plants, have
specialised tissues to conduct water and
other products through out the plant.

Special Note: This chart shows much more
detail for the metazoa than other organisms,
but it does not mean they are more
important, nor more numerous.

The acrosomata have a special shield
covering their head of their sperm. This is one
feature separating the cnidaria from the
ctenophora, which otherwise appear as
similar jellyfish.

Cnidaria are predators with rudimentary
nerve nets and differentiated cells. They
develop from two germ layers as embryos
(diploblasts).

Both the parazoa and placozoa are
multicellular, but neither have the
specialised nervous, digestive or circulatory
systems present in the eumetazoa.

Bilaterians are not only bilaterally
symmetrical, but also develop from three
separate germ layers as embryos
(triploblasts): an endoderm, mesoderm, and
an ectoderm. This allows the formation of
complex organs.

In the embryonic development of the
protostomes, the dent that first forms in the
blastula becomes the organism’s mouth.

In the embryonic development of the
deuterostomes, the dent that first forms in
the blastula becomes the organism’s anus.

All the ecdysozoans have a three-layered
cuticle composed of organic material,
which is periodically molted as the animal
grows.

Trochozoan larvae have two bands of cilia
(small hairs) around their middle.

The lophophorates have a fan of ciliated
tentacles surrounding the mouth.
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