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Unlike The Chordates, The Other Deuterostome Phyla Of Echinoderms And
Hemichordates Are Both Comprised of diverse organisms that exhibit unique
morphological, anatomical, and developmental features. While chordates are
well-known for their complex structures and are a familiar group within the
deuterostomes, the other deuterostome phyla—primarily echinoderms and
hemichordates—comprise a fascinating array of marine animals that differ
significantly in form and function. This article explores these groups in
detail, highlighting their classification, characteristics, evolutionary
significance, and ecological roles.

Understanding Deuterostomes: An Overview

Deuterostomes are a major superphylum within the animal kingdom characterized
by a specific pattern of embryonic development. Unlike protostomes, where the
blastopore develops into the mouth, deuterostomes develop the anus from the
blastopore, with the mouth forming later. This fundamental developmental
difference underpins many of the morphological and physiological traits
observed across deuterostome phyla.

Key Features of Deuterostomes

1. Radial and indeterminate cleavage during embryonic development
2. Blastopore becomes the anus, with the mouth forming secondarily
3. Presence of a coelom (body cavity) derived from mesodermal pouches

4. Deuterostome-specific gene expression patterns

While chordates are the largest and most familiar group within deuterostomes,
the other major phyla, namely echinoderms and hemichordates, contribute
significantly to marine biodiversity and evolutionary studies.

Echinoderms: The Radical Symmetry Marine



Animals

Echinoderms are exclusively marine deuterostomes characterized by their
pentaradial symmetry, a unique water vascular system, and calcareous
endoskeletons. They include familiar animals such as sea stars, sea urchins,
sand dollars, sea cucumbers, and crinoids.

Classification and Diversity of Echinoderms

Echinoderms are classified into five main classes:
1. Asteroidea (Sea stars or starfish)
2. Ophiuroidea (Brittle stars and basket stars)
3. Holothuroidea (Sea cucumbers)
4. Crinoidea (Sea lilies and feather stars)

5. Echinoidea (Sea urchins, sand dollars, and heart urchins)

Distinctive Characteristics of Echinoderms

e Pentaradial symmetry: Adult echinoderms display five (or multiples
thereof) symmetry, a departure from bilateral symmetry observed in many
other animals.

e Water vascular system: A hydraulic system used for locomotion, feeding,
and respiration. It comprises canals, tube feet, and madreporite.

e Endoskeleton: Composed of calcareous plates called ossicles, providing
structural support and protection.

* Regeneration: Many echinoderms can regenerate lost arms or even entire
bodies, demonstrating remarkable regenerative abilities.

e Locomotion and feeding: Using tube feet and other specialized
structures, they navigate and capture food efficiently.

Ecological and Evolutionary Significance of
Echinoderms

Echinoderms play critical roles in marine ecosystems, including:



1. Bioturbation and sediment mixing
2. Predator-prey interactions, such as sea stars preying on mollusks

3. Recycling of nutrients through their feeding activities

Evolutionarily, echinoderms provide insights into the transition from
bilateral to radial symmetry and the development of complex water vascular
systems.

Hemichordates: The Bridge to Chordates

Hemichordates, often called acorn worms, represent another important
deuterostome phylum that shares features with both echinoderms and chordates.
They are primarily marine, burrowing animals that inhabit sedimentary
environments.

Classification and Morphology of Hemichordates

Hemichordates are classified mainly into two groups:
1. Enteropneusta (Acorn worms)

2. Pterobranchia (Small, colonial animals with tentacle-like structures)

Their body plan includes:
e A proboscis: a preoral extension used in burrowing and feeding
e A collar: connecting the proboscis to the trunk

e An elongated trunk: housing the digestive and reproductive organs

Distinctive Traits of Hemichordates

e Pharyngeal slits: Similar to those in chordates, used in filter feeding
and respiration

e Protochordate features: Share developmental and anatomical features with
early chordates

e Body cavity: Coelomic compartments that facilitate movement and organ
functions



e Nerve cord: A dorsal nerve cord, a hallmark of chordate relation

Evolutionary Relevance of Hemichordates

Hemichordates are significant in understanding vertebrate evolution because:

1. They exhibit features that are transitional between invertebrates and
vertebrates

2. They help elucidate the origins of chordate body plans

3. They provide insights into the development of pharyngeal slits and
dorsal nerve cords

Comparative Overview: Echinoderms,
Hemichordates, and Chordates

While all three groups are deuterostomes, they demonstrate notable
differences and similarities:

Echinoderms

Radial symmetry, water vascular system, calcareous endoskeleton
Hemichordates

Bilateral symmetry, pharyngeal slits, dorsal nerve cord
Chordates

Complex nerve cord, notochord, pharyngeal slits, bilateral symmetry

This comparative perspective underscores the evolutionary pathways that led
from simple invertebrate forms to the complex vertebrates, including humans.

Ecological Importance and Human Interactions

Both echinoderms and hemichordates have significant ecological roles and
economic importance.



Ecological Roles

e Maintaining sediment health and structure
e Supporting food webs as prey for fish and invertebrates

e Contributing to nutrient recycling in marine environments

Human Uses and Conservation

1. Sea urchin gonads are a delicacy in certain cuisines
2. Sea cucumbers are harvested for traditional medicine and as food

3. Some echinoderms are used in biomedical research due to their
regenerative capabilities

4. Conservation efforts are vital as overharvesting and habitat destruction
threaten populations

Conclusion

Unlike the more familiar chordates, the other deuterostome phyla of
echinoderms and hemichordates exhibit a wide array of morphological and
developmental features that have fascinated scientists for centuries. Their
unique body plans, developmental patterns, and ecological roles make them
critical to understanding the evolution of deuterostomes and the complexity
of marine life. As we continue to explore these groups, their significance in
evolutionary biology, ecology, and even potential biomedical applications
remains profound. Protecting these diverse marine organisms ensures the
health and stability of ocean ecosystems for future generations.

Frequently Asked Questions

What distinguishes deuterostome phyla like
Echinoderms and Hemichordates from chordates?

Unlike chordates, Echinoderms and Hemichordates are deuterostomes that lack a
notochord and dorsal nerve cord, and they typically have different body
symmetry and developmental features, making them distinct groups within the
deuterostome superphylum.



What are the main classes within the Echinodermata
phylum?

The main classes within Echinodermata include Asteroidea (starfish),
Echinoidea (sea urchins and sand dollars), Holothuroidea (sea cucumbers),
Ophiuroidea (brittle stars), and Crinoidea (feather stars and sea lilies),
all characterized by radial symmetry and a calcareous exoskeleton.

How do Hemichordates differ structurally from
Echinoderms?

Hemichordates differ from Echinoderms in having a tripartite body plan with a
proboscis, collar, and trunk, and they often possess a dorsal nerve cord and
pharyngeal slits, features that are less prominent or absent in Echinoderms
which have pentaradial symmetry and a calcareous endoskeleton.

Why are Echinoderms and Hemichordates grouped
together as deuterostomes?

Echinoderms and Hemichordates are grouped as deuterostomes because they share
key developmental features, such as the blastopore developing into the anus
and the pattern of embryonic development, which distinguishes them from
protostomes.

What is the significance of studying the
deuterostome phyla like Echinoderms and
Hemichordates?

Studying Echinoderms and Hemichordates helps scientists understand the
evolutionary relationships among deuterostomes, provides insights into the
development and diversity of marine invertebrates, and sheds light on the
evolutionary origins of chordates, including vertebrates.

Additional Resources

Unlike The Chordates, The Other Deuterostome Phyla Of Echinoderms And
Hemichordates Are Both Comprised

Deuterostomes represent a fascinating and diverse branch of the animal
kingdom, distinguished primarily by their developmental pattern where the
blastopore— the first opening during embryonic development—becomes the anus,
with the mouth forming later. While chordates, which include vertebrates and
some invertebrate relatives, are perhaps the most well-known members of this
group, the broader deuterostome lineage also encompasses other significant
phyla such as echinoderms and hemichordates. These groups are collectively
characterized by unique morphological, developmental, and ecological features
that set them apart not only from protostomes but also from chordates



themselves. This article delves into these two key deuterostome phyla,
exploring their composition, unique characteristics, evolutionary
significance, and the ways in which they contrast with chordates.

Understanding Deuterostomes: A Brief Overview

Deuterostomes are distinguished by their embryological development, which
involves specific cleavage patterns, coelom formation, and mouth-anus
positioning. The primary features include:

- Radial and indeterminate cleavage during early embryogenesis.

- The formation of the coelom via enterocoely, a process where pouches of
mesoderm pinch off from the embryonic gut.

- The blastopore becomes the anus, with the mouth forming secondarily.

These developmental traits have significant implications for the evolutionary
relationships and morphological diversity seen within this group.

The Chordates: The Most Recognized
Deuterostomes

Before exploring the other deuterostome phyla, it’s important to understand
the position of chordates. They are characterized by features such as:

- Notochord

- Dorsal nerve cord
- Pharyngeal slits
- Post-anal tail

Chordates include vertebrates (fish, amphibians, reptiles, birds, mammals),
as well as some invertebrates like tunicates and cephalochordates. They are
often considered the most evolutionarily advanced deuterostomes, with a
complex body plan and nervous system.

Echinoderms: The Radially Symmetrical Marine



Invertebrates

Overview and Composition

Echinoderms constitute a phylum comprising approximately 7,000 described
species, predominantly marine organisms. The name "Echinodermata" derives
from Greek roots meaning "spiny skin," reflecting their characteristic hard,
often spiny, calcareous exteriors.

Major classes within echinoderms include:

- Asteroidea (starfish)

- Ophiuroidea (brittle stars)

- Echinoidea (sea urchins and sand dollars)
- Holothuroidea (sea cucumbers)

- Crinoidea (sea lilies and feather stars)

Key Features:

- Radial symmetry (most often pentamerous) in adults

- Water vascular system facilitating locomotion, respiration, and feeding
- Calcareous endoskeleton with ossicles

- Regenerative abilities, especially prominent in starfish

Development and Body Plan

Echinoderms exhibit bilateral symmetry during their larval stage, which
metamorphoses into pentaradial symmetry in adults. Their water vascular
system, a unique hydraulic network, powers tube feet used for movement and
feeding.

Unique developmental trait: Echinoderm larvae possess bilateral symmetry, a
trait that is retained in the early stages but lost during adult maturation,
illustrating a fascinating evolutionary transition from bilateral ancestors.

Ecological and Evolutionary Significance

Echinoderms play critical roles in benthic ecosystems, influencing sediment
structure and nutrient cycling. Their fossil record dates back to the
Cambrian period over 500 million years ago, making them one of the earliest
groups to demonstrate pentamerous radial symmetry.

Evolutionary insights:



- They are considered a sister group to hemichordates within the Ambulacraria
clade, highlighting a close evolutionary relationship.

- Their unique features, such as the water vascular system, provide insights
into the evolution of hydraulic systems in animals.

Contrasts with Chordates

While chordates possess bilateral symmetry throughout life and a dorsal nerve
cord, echinoderms develop from bilateral larvae but adopt radial symmetry as
adults. Their mode of locomotion via tube feet powered by a water vascular
system contrasts with the muscular and nervous systems of chordates.

Hemichordates: The "Other Half" of the
Deuterostome Deuterostomes

Overview and Composition

Hemichordata, often called "half-formed" or "primitive" chordates, comprise
approximately 100 recognized species. They are marine worms that exhibit some
chordate-like features but lack others, placing them in a crucial position
for understanding deuterostome evolution.

Major groups within hemichordates include:

- Enteropneusta (acorn worms)
- Pterobranchia (colonial, tube-dwelling forms)

Key features:
- Tripartite body structure: proboscis, collar, and trunk

- Pharyngeal slits, a chordate hallmark
- Deuterostome development with radial cleavage and enterocoely

Developmental and Morphological Traits

Hemichordates exhibit a body plan that shares several features with
chordates:

- A pharynx with gill slits, used in filter feeding
- A dorsal nerve cord (though less centralized than in vertebrates)



- Proboscis used for burrowing and feeding

Despite these similarities, hemichordates lack a notochord, a defining
characteristic of chordates, which underscores their position as a sister
group rather than direct ancestors.

Ecological Roles and Evolutionary Importance

Hemichordates inhabit diverse marine environments, from shallow coastal
waters to deep-sea habitats. They often serve as scavengers or filter
feeders, contributing to sediment turnover and nutrient cycling.

Evolutionary significance:

- Their morphological features provide clues about the ancestral deuterostome
body plan.

- The presence of pharyngeal slits ties them to chordates, supporting the
hypothesis of a common deuterostome ancestor.

- Studying hemichordates helps clarify the origin of key chordate features
and the divergence within deuterostomes.

Comparison with Chordates

Unlike chordates, hemichordates lack a notochord, a dorsal nerve cord is less
centralized, and they do not possess a post-anal tail. Their body
segmentation and feeding structures are more primitive, emphasizing their
position as an evolutionary intermediate.

Contrasts and Commonalities: Echinoderms,
Hemichordates, and Chordates

While all three groups—echinoderms, hemichordates, and chordates—share the
deuterostome developmental pattern, their adult forms display remarkable
differences:

- Symmetry: Echinoderms switch from bilateral larvae to pentamerous radial
adults; hemichordates retain bilateral symmetry; chordates maintain bilateral
symmetry throughout life.

- Nervous System: Echinoderms have a decentralized nerve net; hemichordates
have a dorsal nerve cord but less centralized; chordates possess a well-
developed dorsal nerve cord forming the central nervous system.

- Skeleton: Echinoderms possess an internal calcareous endoskeleton;



hemichordates have a soft, flexible body; chordates have a notochord and, in
vertebrates, an internal skeletal system.

- Feeding and Locomotion: Echinoderms use tube feet; hemichordates use a
proboscis for burrowing and feeding; chordates have a muscular body and
complex appendages.

Despite these differences, the presence of common features like pharyngeal
slits and a dorsal nerve cord underscores their evolutionary kinship.

Conclusion: The Significance of Echinoderms and
Hemichordates in Deuterostome Evolution

The deuterostome superphylum encompasses a diverse array of animals, with
echinoderms and hemichordates representing two crucial, yet distinct,
branches that enrich our understanding of evolutionary biology. Unlike
chordates, which exhibit complex organ systems and bilateral symmetry into
adulthood, echinoderms and hemichordates offer insights into more primitive
or transitional forms, highlighting the evolutionary pathways that led to the
sophisticated body plans seen in vertebrates.

Studying these groups not only illuminates the developmental and
morphological diversity within deuterostomes but also provides critical clues
about the origins of key anatomical features. Their unique adaptations to
marine environments, regenerative capabilities, and developmental processes
continue to inspire research across fields such as evolutionary biology,
developmental genetics, and ecology.

In essence, echinoderms and hemichordates are far more than just peripheral
members of the deuterostome lineage; they are vital keys to unlocking the
complex history of animal evolution, contrasting and complementing the more
familiar and highly developed chordate lineage. Understanding their
composition, features, and evolutionary significance enriches our
appreciation of life's diversity and the intricate web of evolutionary
relationships that bind all animals together.
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