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The Body Plan Concept

• Body plans form an idealized, overlapping hierarchy of “types”

containing groups of organisms.

• Analogy: Watersheds

•These relate strongly to intuitive/folk categories of living things.

•They also relate to features during the gestational development of

the organism.

•We will see that the concept has critical limitations, but it is a

useful starting point in our thinking about how to organize life’s

diversity.
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Two Inspirations for the “Body Plan” Concept

1. In the 1840s, Richard Owen noticed the similar

structures underlying the organs and bones of

different species.

He saw these similarities as the manifestation of an

“archetype” – an idealized, standard body plan for a

group of animals.

(Owen was one of the premier comparative anatomists

of his day, the namer of Dinosaurs, and a character

we’ll meet again.)
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Two Inspirations for “Body Plan” (cont’d)

2. In the late 1820s, Karl Ernst von Baer studied

the development of animal embryos and concluded

that “[t]he general features of a large group of

animals appear earlier in the embryo than the special

features.”

That is, in the early states of embryonic development,

related animals are highly similar, but they diverge

as development proceeds and distinguishing features

are added.

The basic architecture of the body thus emerges

quite early.
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Important Terminology

•morphology — form, shape, external structure or arrangment of a

living organism and its parts.

• character — a (heritable) trait possessed by an organism (e.g.,

number of appendages, has feathers, has a wishbone, number of

teeth)

• character state: a value that a character may have (e.g., 4, yes,

yes, 0)

Many characters are binary meaning that they can have one of two

states, usually presence or absence of some anatomical feature.

• homology – a specific notion of structural similarity between parts

of two organisms; we’ll come back later to this important idea in

more detail.
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What is a Body Plan?

• A body plan is a collection of major structural features and

developmental processes that correspond by homology within a

large group of animals.

•Traditionally, body plans are identified as unique combinations of

character states, including the following:

Character Main States

Skeleton internal, external, hydrostatic

Symmetry bilateral, radial, asymetric

Appendages 0, 4, 6, 8, . . .

Segmentation yes, no

Body Cavity yes (coelom), no (aceol), sort of (pseudocoel)

Germ Layers 2 (diploblasts), 3 (triploblasts)

Cleavage Pattern spiral, radial, superficial, . . .
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Body Plan Examples

Character Group

Tetrapod Insects Jellyfish (Cnidarians)

Skeleton

Symmetry

Appendages

Segmentation

Body Cavity

Germ Layers

Cleavage Pattern
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Body Plan Examples (cont’d)

Character Group

Tetrapod Insects Jellyfish (Cnidarians)

Skeleton Internal

Symmetry Bilateral

Appendages 4

Segmentation Yes

Body Cavity Yes

Germ Layers 3

Cleavage Pattern radial
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Body Plan Examples (cont’d)

Character Group

Tetrapod Insects Jellyfish (Cnidarians)

Skeleton Internal External

Symmetry Bilateral Bilateral

Appendages 4 6

Segmentation Yes Yes

Body Cavity Yes Yes

Germ Layers 3 3

Cleavage Pattern radial superficial
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Body Plan Examples (cont’d)

Character Group

Tetrapod Insects Jellyfish (Cnidarians)

Skeleton Internal External Hydrostatic

Symmetry Bilateral Bilateral Radial

Appendages 4 6 many

Segmentation Yes Yes No

Body Cavity Yes Yes No

Germ Layers 3 3 2

Cleavage Pattern radial superficial spiral
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So Similar, Yet So Different

•How do we tell when two structures in different organisms are

similar or different?

•We must be careful. Structures can look similar but be different,

or look different but be similar.

•Owen defined a term – homology – which he described as “the

same organ [structure] in different animals under every variety of

form and function.”

But how do we tell it’s the same if its form and function will be

different? In the coming weeks, we will refine this idea of homology

very carefully.

• But for now, some examples. Which of the following are the same,

which are different?

36-149 The Tree of Life Class #1 -11-



36-149 The Tree of Life Class #1 -12-



36-149 The Tree of Life Class #1 -13-



36-149 The Tree of Life Class #1 -14-



36-149 The Tree of Life Class #1 -15-



36-149 The Tree of Life Class #1 -16-



36-149 The Tree of Life Class #1 -17-



Limitations of the Body Plan Concept

• Apparent similarities in body plans need not be actual

similarities at the molecular level.

• Character differences that distinguish body plans may

seem fundamental but might in fact be minor.

•Many possible definitions of body plan, all somewhat vague.

•New body plan or not? The Burgess Shale and Vetustovermes.

•We will move beyond “body plan” as a basis for organizing

life’s diversity.
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Burgess Shale Fauna
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Vetustovermes
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The Tree of Life
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The Major Animal Groups
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Making Sense of the Diversity of Life

• Punchline: By looking at observable traits, we can understand the

relationships among organisms. But we must be careful about how

we do so.

•The Tree of Life

This is the theme of the course: What do the

relationships in this tree mean? What does a

branching point mean? How do we build such trees

from data?

We will discuss how to interpret such trees, the

challenges in doing so, and the evolutionary

processes that explain the relationships in such

trees.
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Announcements

• Read your syllabus carefully

• Pick up first assignment sheet (reading and writing)

• A time availability sheet will be passed out after class; please

indicate your free and preferred times as instructed.
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