
Chordates: Structure, Classification, Evolution, and
Biological Importance

Prepared from the supplied Wikipedia chordate article PDF

May 2026

Brief Definition

Chordates are animals in the phylum Chordata, a major animal group defined by a notochord, a
hollow dorsal nerve cord, pharyngeal slits, an endostyle or thyroid-related structure, and a post-anal
tail during at least one stage of life.1

Detailed Essay

Chordates are one of the most important animal phyla because they include vertebrates, tunicates,
and lancelets. The word “chordate” comes from the notochord, a flexible supporting rod that runs
along the body axis. In many vertebrates, the notochord is replaced during development by the
vertebral column, but its early presence is still part of the shared chordate body plan. The source
article describes chordates as bilaterian animals belonging to Chordata and emphasizes five major
traits: a notochord, a hollow dorsal nerve cord, an endostyle or thyroid, pharyngeal slits, and a
post-anal tail. These features may appear in larval, embryonic, or adult stages depending on the
group.

The notochord gives the phylum its name and is central to chordate anatomy. It is a firm but
flexible rod that supports the body and helps organize movement. In aquatic animals, side-to-side
movement against this internal support can help produce efficient swimming. In vertebrates, the
notochord is mostly replaced by cartilage or bone in the spine, although remnants contribute to the
intervertebral discs. The hollow dorsal nerve cord is another defining feature. It forms above the
notochord and, in vertebrates, develops into the spinal cord and brain. Together, the notochord
and nerve cord show why chordates are organized around a strong central body axis.

Pharyngeal slits are openings or grooves in the pharynx, the region behind the mouth. In fish, they
are associated with gills and respiration. In some invertebrate chordates, they support filter feeding
by helping move water and food particles. In tetrapods, including humans, pharyngeal structures
appear during embryonic development even though they do not become gills. The post-anal tail is
a muscular extension beyond the anus. It is obvious in many fish and larval tunicates, but in some
chordates it appears only briefly during development. The endostyle is a mucus-producing groove

1Wikipedia contributors, “Chordate,” source PDF supplied by user: C:\Users\kryst\Downloads\Chordate
(1).pdf.
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used in filter feeding by some chordates; in vertebrates, it is evolutionarily related to the thyroid
gland. These traits show how one body plan can support very different lifestyles.2

Chordates are also deuterostomes, bilaterally symmetrical animals, coelomates, and animals with
a segmented body organization. Deuterostome development means that the anus forms before the
mouth during early embryonic development. Bilateral symmetry means the body has left and right
sides. A coelom is a fluid-filled body cavity lined by mesodermal tissue. These broader features
connect chordates with other animal groups, but the five chordate traits distinguish Chordata more
specifically.

The source article divides chordates into three main living subphyla: Cephalochordata, Tunicata,
and Vertebrata. Cephalochordates, commonly called lancelets, are small marine filter feeders that
resemble simple fish but lack a skull, brain, and specialized sense organs. They are important
because they preserve a relatively simple chordate body plan. Tunicates, also called urochordates,
include sea squirts, salps, and larvaceans. Their larvae often show classic chordate traits, including
a tail and notochord, but many adults lose these features after metamorphosis. Vertebrates are the
most familiar chordates and include fish, amphibians, reptiles, birds, and mammals. They possess
skulls, and most have vertebral columns that protect the spinal cord and support the body.

Vertebrate classification is especially complex. Jawless vertebrates include hagfish and lampreys.
Hagfish are unusual because they have skulls but lack a complete vertebral column, which has made
their placement historically debated. Molecular evidence supports grouping hagfish and lampreys
together in Cyclostomata. Jawed vertebrates, or gnathostomes, include cartilaginous fish such as
sharks and rays, bony fish, and tetrapods. Ray-finned fishes form one of the largest vertebrate
groups, while tetrapods include amphibians, reptiles, birds, and mammals. Birds are included
within the reptile lineage in modern evolutionary classification, even though everyday language
often separates birds from reptiles.

The evolutionary history of chordates reaches back to the Cambrian period. The article notes that
chordate fossils are known from the Cambrian explosion more than 539 million years ago. Early
fossil forms such as Pikaia and other Cambrian animals are important because they help scientists
understand the origin of the chordate body plan. Some extinct groups, including conodonts and
possible early chordate relatives, are difficult to place with certainty. This uncertainty is normal in
paleontology because fossil evidence may preserve hard parts, body outlines, or limited anatomical
clues rather than complete organisms.

Chordates are related to other deuterostomes, especially echinoderms and hemichordates, but hemi-
chordates are no longer treated as chordates. They are now usually placed closer to echinoderms
within Ambulacraria. Chordates, Ambulacraria, and possibly Xenacoelomorpha have been dis-
cussed in relation to the broader deuterostome grouping, although some recent studies question
parts of this arrangement. This shows that chordate classification is not only based on visible
anatomy; it is also shaped by genetics, embryology, and fossil evidence.

The article also notes molecular evidence for chordate identity. Conserved signature indels in
proteins such as cyclophilin-like protein and inner mitochondrial membrane protease ATP23 have
been identified as shared by vertebrates, tunicates, and cephalochordates. These molecular markers
support the unity of Chordata and help distinguish chordates from other animals. Molecular

2Encyclopaedia Britannica, “Chordate,” https://www.britannica.com/animal/chordate; University of Califor-
nia Museum of Paleontology, “Introduction to the Chordata,” https://ucmp.berkeley.edu/chordata/chordata.
html.

https://www.britannica.com/animal/chordate
https://ucmp.berkeley.edu/chordata/chordata.html
https://ucmp.berkeley.edu/chordata/chordata.html
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phylogenetics has also changed how scientists interpret difficult groups such as hagfish, showing
that classification can shift when DNA evidence is compared with anatomical evidence.

Chordates matter because they include many animals central to ecosystems and human life. Fish
dominate many aquatic food webs. Amphibians connect aquatic and terrestrial environments.
Reptiles and birds show the diversity of amniote evolution. Mammals include humans and many
large terrestrial animals. Tunicates contribute to marine filter-feeding systems, and lancelets remain
important in studies of early chordate evolution. Although the public often thinks of chordates
mainly as animals with backbones, the phylum is broader and includes animals whose chordate
traits are easiest to see during early development.

In summary, chordates are defined by a shared anatomical blueprint rather than by one adult
body shape. A lancelet, a sea squirt larva, a shark, a tiger, and a human all belong to the same
phylum because their development or anatomy reflects the chordate pattern. The notochord, dorsal
nerve cord, pharyngeal slits, endostyle or thyroid, and post-anal tail connect very different animals
through common ancestry. The phylum Chordata is therefore both a classification category and a
record of evolutionary history.

Diagram: Chordate Classification
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Chordata

Cephalochordata
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Fish,
tetrapods,
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mals

Vertebrata → jawless vertebrates and jawed vertebrates → cartilaginous fish, bony fish, and
tetrapods.

Spreadsheet-Style Classification Table

Group Rank or sta-
tus

Examples Key details

Chordata Phylum Vertebrates, tuni-
cates, lancelets

Defined by the five chordate traits
during at least one life stage.

Cephalochordata Subphylum Lancelets Small marine filter feeders with a
simple chordate body plan.
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Tunicata Subphylum Sea squirts, salps,
larvaceans

Larvae show chordate traits; many
adults lose several traits.

Vertebrata Subphylum Fish, amphibians,
reptiles, birds,
mammals

Chordates with skulls and usually
vertebral columns.

Cyclostomata Superclass Hagfish, lampreys Jawless vertebrates supported as a
clade by molecular evidence.

Gnathostomata Infraphylum Sharks, rays, bony
fish, tetrapods

Jawed vertebrates and the largest
familiar vertebrate radiation.

Actinopterygii Subclass Ray-finned fish Very large fish lineage and about
half of living chordates in the source
article.

Tetrapoda Superclass Amphibians, rep-
tiles, birds, mam-
mals

Four-limbed vertebrate lineage de-
rived from lobe-finned fish ancestry.
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Kiwix and GitHub Configuration Note

For an offline research setup, use Kiwix with a Wikipedia ZIM library and keep the essay source
files in a GitHub repository. A simple structure is:

chordate-study/
sources/

wikipedia-chordate.zim
essay/

chordate_essay.tex
chordate_essay.pdf
chordate_classification.csv

notes/
source-attribution.md

Kiwix should be used for offline reading and verification. GitHub should be used for version control,
not as a replacement for biological sources.
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