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Animal Biology Lecture 5

3rd Year The tree of life
Biology Major

The tree of life

We want to know about the phylogeny of various species.
This is their evolutionary history, or ancestry, and the discipline of taxonomy is
what we use to classify every species in the context of its ancestry.

Phylogeny - The Evolutionary History of a Species

For greater context, we look at the tree of life.

This tree has many branches, where different species evolved from a common
ancestor.

The more recently two species converge as you go down, the more recent their
common history, and the more closely related they are.
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As you continue to go down the tree, species become less and less related, so
humans and chimpanzees, whose branches are very close to one another,
diverged from a common ancestor only a couple million years ago, whereas
humans and jellyfish are much more distantly related, having diverged hundreds
of millions of years ago, when all life was in the sea.



Animal Biology Lecture 5

3rd Year The tree of life
Biology Major

humans {
chimpanzees § * , K |

jeliyfish
-

If we get all the way to the bottom, the trunk of this tree marks the beginning of life
on earth, a single-celled organism that everything alive today is descended from.

common ancestor
of all life on earth

Since we don’t know precisely what that was, we start with what we know, and at
the most basic level, we consider three domains of life.

These are bacteria, archaea, and eukarya.

Bacteria and archaea are the unicellular prokaryotes we talked about, and eukarya
is all eukaryotes.

prokaryotes eukaryotes
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Bacteria Archaea Euk;rya

This means unicellular protists as well as all multicellular life on earth, including
every plant and animal there is.

Within the domain eukarya, there are several kingdoms.

Animalia contains all animals, plantae contains all plants, fungi contains all
mushrooms and molds, and protista contains all the rest, though many biologists
don’t recognize this as a valid kingdom any longer.
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Species Protista is technically no longer a kingdom

Genus ‘ »
Family “ $
-1 Animalia Plantae Fungi Protista
Order
Class

Phylum
Kingdom

Domain Eukarya
Within each kingdom there are several phyla.

Within the animal kingdom there are nine major ones.

There is the phylum arthropoda, which contains all kinds of bugs and lobsters and
creepy crawlies, mollusca, which contains octopi and snails and other such things,
and most notably there is chordata.

Species % ’\\ @ y:m”‘;\

Genus Arthropoda Moli;.lsca Chordata

Family
Order

Cnidaria
Porifera Platyheiminthes Annelida

Class

Phylum
v Animalia Plantae Fungi Protista

Kingdom

Domain

This phylum includes any animal with a spinal cord, and the divergence of
vertebrates and invertebrates was a major step in evolution.

Within each phylum we can find different classes of organisms.

Chordata contains the class reptilia, which are reptiles like crocs and snakes and
lizards; amphibia, which are amphibians like toads and frogs; and mammalia,
which are all the mammals, from kangaroos to elephants.

Species — & m Iﬁ @ 10O:
Genus Ny athletic bo :
Reptilia Amphibia Mammalia S oty sk e Sl
Family I oot skin P ‘ bumpy skin
Order I I =
Class I Agnatha I Aves
Chondrichthyes Osteichthyes
Phylum \ Wi >
- Arthropoda Mollusca Chordata f -
Kingdom P Kglegs brighter color dull color ===
Domain hop movement crawl movement  XBUR
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Humans belong to mammalia, and within this class there a number of orders.
The order cetacea contains all the whales and dolphins.

Carnivora contains bears and weasels.

Then there are the primates.

That’s got everything from orangutans to lemurs, and humans are in there too.
Within the order of primates, there are several families

Species
— i “\"t..
Genus | W % ”

Family Primates Carnivora Cetacea

Order

Class
(16 others)

Phylum

—1 Reptilia Amphibia Mammalia
Kingdom

Domain

The family hominidae contains all the great apes.
Within hominidae every organism belongs to a particular genus.
Our genus is called homo, which means man in latin.

Species ] Species >
Genus Genus i, )
" Py J
Family ulullaClls Family |
Order Order Homo Pan Gorilla Pongo
Class I I Class I I I I
(many others)
Phylum Phylum I I
- Primates Carnivora Cetacea - (many others) Hominidae
Kingdom Kingdom
Domain Domain

Wise man, sits at the very top of the tree, the only species to have evolved an
intelligence that spawned complex civilizations and information storage, first as
written language and eventually the omnipresent internet, which you’re using right
now.

To review, we humans belong to the genus homo, the family hominidae, the order
primates, the class mammalia, the phylum chordata, the kingdom animalia, and
the domain eukarya.
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Domain (Eukarya)

Kingdom (animalia)

Phyl um (Chordata)
Class (Mammalia)
Order (Primates)

Family (Hominidae)
Genus (Homo)

We can trace a path from the tip of our branch all the way to the trunk, and every
organism on earth will converge with our path at some point, whether very recent,
or very distant, which means that every living thing is related in some way.

To see precisely how related two species are, we could use sophisticated
techniques like ribosomal RNA sequencing, or we can simply examine
homologies.

These are similarities between organisms, be they genotypic or phenotypic, and
they typically suggest common ancestry, as an organism’s evolutionary history is
documented in its genome.

Wishing you the best of luck
Dr. Maissoun Ziadeh
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