BIOLOGY / ANIMAL KINGDOM

From Cells to
Organ Systems

The Funhdamental Basis of
Animal Classification
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The Cellular Level

The most primitive multicellular organization.
Cells are arranged as loose aggregates
without forming true tissues.

B Cells exhibit a basic division of labor.

B No coordinated tissue function.

Note: Despite being multicellular, sponges rely
on a water transport/canal system (via ostia
and osculum) to perform functions that complex
animals use organs for.
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<den The Tissue Level

A critical step up in complexity. Cells performing
the same function are physically and
functionally arranged into distinct tissues.

Mesoglea
Diploblastic Organization
Cells are tightly arranged into two distinct
M At embryonic layers (external ectoderm,

internal endoderm) separated by an
undifferentiated layer called mesoglea.
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The Organ Level

PHYLUM: PLATYHELMINTHES (FLATWORMS)

Tissues are grouped together to form distinct
organs, with each organ highly specialized to
perform a particular biological function.

Note: The systems at this level are not yet
complete. For example, the digestive system
in Platyhelminthes is incomplete, possessing
only a single opening to the outside of the
body that serves as both mouth and anus.
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The Organ-System Level

PHYLUM: ANNELIDA TO CHORDATA

The highest level of organization. Organs
associate to form highly functional systems,
each concerned with a specific physiological
function.

Closed Circulatory

Blood circulates strictly through a
closed series of vessels of varying
diameters (arteries, veins, capillaries).

Complete Digestive

Features two distinct openings
(mouth and anus).
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Comparing Levels of Organization

| CELL ARRANGEMENT SYSTEM COMPLETENESS | EXAMPLE PHYLA

Cellular Loose cell aggregates None Porifera
Tissue Eellslgrﬂuped by : None Coelenterata
coordinated function
Tissues grouped into Incomplete (single :
Sl distinct structures opening) L1atyhelNingiE>

Organs form functional Complete (e.g.,

Organ-Systenm networks closed circulation)

Annelida - Chordata
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The animal kingdom is immensely diverse,
but the pattern of cellular organization—from
loose aggregates in sponges to complex

organ systems in chordates—provides a
fundamental, universal basis for classifying
over a million species.

Understanding this structural hierarchy is the master
key to unlocking evolutionary biology.
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