Cladistics is classification based on

common ancestry.

Today, scientists agree that organisms should be classified based on
evolutionary relationships and not just physical similarities. Sometimes,
physical similarities can give evidence for evolutionary relationships.
Other times, physical similarities do not mean that organisms are
related. For example, both birds and bats have wings, but they are not
closely related.

Phylogeny

The evolutionary history for a group of species is called a phylogény;
(fy-LAHJ-uh-nee). A phylogeny is made using more than just physical
similarities. It is made using evidence from living species, the fossil
record, and molecular data, such as DNA and protein sequences. Phylog--
enies can be shown as branching tree diagrams. Each branch represents a
species or another taxon. An evolutionary tree shows how different
groups of species are related to each other.

Cladistics

The most common method used to make evolutionary trees is called
cladistics. Cladisties (kluh-DIHS-tihks) is classification based on evolu-
tionary relationships, or common ancestry. A €ladégramn is an evolu-
tionary tree that suggests how species may be related.

Over evolutionary time, certain traits in a group of species, or a clade,
stay the same. Each species also has traits that have changed over time.
' characters are traits that are shared by some species but not by
others These traits can be used to figure out evolutionary relationships.
The more closely related species are, the more derived characters they

will share.

m What does a cladogram show?

KEY CONCEPT Modern classification is based on evolution'ary relationships.

Student text pages
524-528

At the root of the words
cladistics and cladogram
is the word clade. A

clade is a group of species
that shares a common

ancestor.
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- Interpretmg a Cladogram

- The'main features ofa cladogram are. shown in‘the: Iadogram for tetra-
pods below. Tetrapods are vertebrates that sharé a common ancestor

' with four limbs. Some tetrapods, stich as snakes, no lo" ger have the four
imibs that their known ancestors have, S

: Derived characters Derived characters are.shown. as hash marks. All
species above a hash mark share the derived character it represents.

There are six derived characters labeled on the tetrapod cladogram _
_';Nodes Each place where a branch splits is ca]led a riode, Nodes répesent

i t_recent commo_n__ ancestor. shared by a clade. There are ﬁve nodes. .
on the tetrapod cladogram. ;

'ldentlfylng clades You canvidentifya clade by using: the ‘snip: rule ”

Whenever you © ‘snip” @ branch-under d:riode;a clade falls off: Thereare™ *
.‘,,ﬁve c:_ades__l_n the tetrapod cladograr TS TN AL

‘.

DOGRAM FOR TETRAPODS

| hows the llkely evolutlonary relatlonshnps among a group of
common ancestry and derived characters.

Diapsida ctade : : e
P S - Archosauria clade

- FéATﬂgas__AND"»

';;_ FRONT.OF THE EYE -
AND IN THEJAW

SKUL OPEN!NGS BEH!ND
. # THEEYE: o

{ This node represents the most recent
| common ancestor of all the species
 above this point—amphibians, mam-
mals, reptiles, and birds.

" FOUR LIMBS

‘ | “This hash mark represents a dérived character.
© WITHDIGITS -

All species above this mark have embryos that
| are protected by a liquid called amniotic fluid.
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