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Echinoderms 

Echinoderms include starfish, sea urchins, and sea cucumbers 
(Figure 11.14). All echinoderms have an internal skeleton, or 
endoskeleton, made of small, interlocking plates. They use 
small, suckerlike appendages called tube feet to move and stick 
to rocks. Starfish also use their tube feet to pry open the shells 
of bivalves. Most echinoderms live on the ocean floor and move 
very ... very ... slowly. 

Chordates 

The Chordates are the animal group that includes tunicates, 
lancelets, and vertebrates, the group to which humans belong. 
Chordates share four key features: a brain and a spinal cord 
that runs along the back of the body, a notochord—a stiff but 
bendable rod that supports the back, gill slits, and a tail that 
extends beyond the anus. 

These features are not apparent in all adult chordates (for 
example, humans don’t have tails) but are generally present at 
some stage of development (human embryos do go through 
a tailed stage during development). Let’s look at the major 
groups of chordates.

Tunicates are sedentary marine species also known as sea squirts (Figure 11.15). They feed by filtering 
small particles from the water. Lancelets are small, blade-shaped, swimming marine species that often 
bury themselves in sand. Like tunicates, lancelets filter food from the water. 

FIGURE 11.14 
This photo shows an interaction 
between two echinoderms (above) 
in the Adriatic Sea, a brittle star and a 
sea cucumber. 

FIGURE 11.15
 
It may not be obvious at first glance, but these sea squirts 
(right) are marine chordates and so are close relatives of 
the vertebrates. 
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Vertebrates are animals with backbones. The 
vertebrates include several groups of fishes 
as well as amphibians, reptiles, and mammals. 
Did you know that the earliest vertebrates had 
mouths but not hinged jaws? Only a few jawless 
vertebrates are still in existence. Lampreys, 
parasites that suck blood from other fish, are 
shown in Figure 11.16. 

Cartilaginous fishes include sharks, skates, 
and rays. These fishes have skeletons made of 
cartilage rather than bone. Sharks are famous 
predators. Their unusual electroreceptive organs 
help them detect the tiny electric currents in 
the muscles and nerves of nearby prey. 

Ray-finned fishes include most of the animals 
we think of as “fish”—tuna, salmon, bass, 
and so on. Ray-finned fishes have a sac in 
their bodies called a swim bladder. The swim 
bladder is filled with just enough gas to make 
the fish’s density the same as the density 
of water. This means that a ray-finned fish doesn’t sink or float, which gives it great mobility in the water. 
Cartilaginous fishes, which do not have swim bladders, will actually sink if they stop swimming. 

At first glance, lungfishes and coelacanths (Figure 11.17) may look like ray-finned fishes. However, they are 
actually more closely related to terrestrial vertebrates such as amphibians, reptiles, and mammals. The 
bones in their fins are arranged serially, like those in the limbs of terrestrial vertebrates, rather than as rays 
emanating from the base of the fin. Although only a few species remain, these species are of great interest to 
biologists because they provide clues about how the limbs of terrestrial vertebrates evolved. 

FIGURE 11.16 
The earliest vertebrates had mouths, but did not have 
hinged jaws. Modern lampreys retain this characteristic. 
These individuals are clinging to glass with their circular 
mouths. 

FIGURE 11.17 

(a) This lungfish may look like a ray-finned fish, but it is more closely related to terrestrial vertebrates. 
Note the lungfish’s unusual fins, which have features in common with the legs of terrestrial vertebrates. 
(b) The coelacanth is another species that, despite looking like a ray-finned fish, is actually more closely 
related to terrestrial vertebrates.

(a) (b)
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Amphibians include salamanders, frogs, and caecilians, a group of limbless species. The name amphibian 
refers to the fact that many species use both aquatic and terrestrial habitats. In many amphibians, aquatic 
larvae metamorphose into terrestrial adults. For example, aquatic tadpoles may metamorphose into 
terrestrial frogs. 

However, some amphibians are entirely aquatic, and many are entirely 
terrestrial. Amphibians are restricted to moist habitats because their 
skins are made of living cells that dry out. Amphibian eggs do not 
have shells and also require moisture (Figure 11.18). In the last few 
decades, dozens of amphibian species have suddenly gone extinct, and 
hundreds have experienced huge population declines. What is especially 
worrisome is that many species, such as the remarkable golden toad 
(Figure 11.19), have disappeared from protected nature reserves. 

Reptiles (including the feathered ones—
birds) and mammals are amniotes. 
Amniotes have two traits that enable 
them to live in diverse terrestrial 
habitats. First, their skin is made of dead 
cells, which helps to prevent water loss. 
Second, their eggs have shells, which 
keep them from drying out. 

Reptiles include turtles, lizards 
and snakes, crocodilians, and 
birds (Figure 11.20). Turtles 
have protective shells that 
are actually modified ribs. 
(Imagine squeezing your 
entire body inside your rib 
cage!)

FIGURE 11.20 
Snakes and birds are reptiles, a group that also includes turtles, lizards, and crocodilians. (a) Many snakes 
have adaptations for swallowing large prey or food items. This snake is eating an egg. (b) Birds are reptiles 
that have evolved the ability to fly. This is a great blue heron. 

FIGURE 11.18
Amphibian eggs have no shells, 
and so they require moisture to 
keep from drying out. These are 
developing frog eggs. 

FIGURE 11.19 
The golden toad is one of many amphibian species that has 
disappeared in the last few decades. 

(a) (b)
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Lizards are a large and diverse group found in a wide array of terrestrial environments. Snakes are a group 
of lizards that have lost their legs and evolved adaptations for subduing large prey and swallowing them 
whole. Birds are exceptional in that they have evolved the ability to fly. In birds, adaptations for flight include 
wings, feathers, and hollow bones (for lightness). 

All reptiles except birds are ectotherms. An ectotherm uses behavior to regulate its body temperature. 
For example, lizards bask in the sunlight to warm up and retreat to the shade to cool down. The body 
temperatures of ectotherms vary, to some extent, depending on environmental conditions. Birds and 
mammals are endotherms. An endotherm maintains a constant, high body temperature by breaking down 
food; this process releases heat, which warms the body. Because an endotherm warms itself by breaking 
down food, it has to eat more than an ectotherm of the same size. This is why you can feed a pet snake once 
a week, but most dogs eat daily. Ectotherms and endotherms were once called “cold-blooded” and “warm-
blooded,” but these terms just aren’t accurate. For example, some desert lizards have body temperatures 
higher than 38°C (100°F), hotter than the body temperatures of most birds and mammals. 

Mammals have hair and feed their young milk. The majority of mammals live on land, but bats fly, and seals 
and whales are partly or fully aquatic. There are three major groups of mammals. Monotremes, such as the 
platypus (Figure 11.21) and spiny echidna, lay eggs. Marsupials, such as possums, koalas, and kangaroos, 
give birth to very immature live young. Newborn marsupials crawl up into their mother’s pouch and attach 
to a nipple where they eat and continue to develop (Figure 11.22). Placentals, which include most living 
mammal species, also give birth to live young; however, newborn placentals are more mature than newborn 
marsupials. 

FIGURE 11.21 

The platypus is an egg-laying mammal. 

FIGURE 11.22 

A baby koala sleeps in its mother’s pouch. 
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READING CHECK

Which terrestrial vertebrates are least dependent on living in a moist environment? What adaptations 
help them live in dry terrestrial environments?

CHECK YOUR ANSWER 

Amniotes, the group that includes the reptiles and the mammals, are the least dependent on living in a 
moist environment. Two traits found in amniotes enable them to live in drier habitats than amphibians. First, 
their skin is made of dead cells, which helps to prevent water loss. Second, their eggs have shells, which keep 
them from drying out. 

You can learn more about these animal groups at the following websites:

Echinoderms: http://www.oceanicresearch.org/education/wonders/echinoderm.html

Vertebrates and other chordates: https://ucmp.berkeley.edu/vertebrates/vertintro.html

 
https://ucmp.berkeley.edu/chordata/chordata.html
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