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11.3  Flatworms, Roundworms, Arthropods, Mollusks, and Annelids 

Flatworms are, as their name suggests, flat. They have distinct “head” and “tail” ends as well as “back” 
and “belly” sides. A single body opening serves as both mouth and anus, and an elaborately branched 
digestive tract transports nutrients to the entire body. The flat shape of flatworms allows oxygen to be 
absorbed efficiently across the skin via diffusion. Flatworms include many parasites as well as some 
nonparasitic species. The most familiar flatworms are tapeworms (Figure 11.8)—long, ribbonlike worms 
that live as parasites in the intestines of humans and other animals. 

Flatworms

Roundworms 

Roundworms (not to be confused with the more familiar earthworms) have small, slender bodies with 
tapered ends and a round cross-section (Figure 11.9). They have both a mouth and an anus. Roundworms 
have a tough outer cuticle that is shed periodically during growth. They eat a variety of things—bacteria, 
plants, fungi, other animals—but many specialize on decaying organic material. In many habitats, 
roundworms are important decomposers. Roundworms have muscles that run from head to tail. As 
a result, these worms move like flailing whips as muscles on alternate sides of the body contract. 
Roundworms are responsible for several human diseases, including hookworm, pinworm, elephantiasis, 
and trichinosis.

FIGURE 11.8
This tapeworm has hooks at its head end 
that help it attach to its host’s intestines. 

FIGURE 11.9 
A roundworm moves through rotting 
vegetables in a compost heap. 
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 Arthropods 

Arthropods include lobsters, barnacles, spiders, scorpions, ticks, centipedes, insects, and many other species. 
They are found in just about every known habitat on Earth. All arthropods have an external skeleton called 
an exoskeleton that protects and supports the body. The exoskeleton is incapable of growth and must 
be shed periodically as animals grow. The bodies of arthropods are divided into different segments, and 
their legs have bendable joints. Some arthropod legs have been modified during evolution to function as 
mouthparts, antennae, and reproductive organs. Arthropods have a brain and well-developed sense organs. 
Many species pass through a distinct larval stage during their growth and development. 

The major groups of arthropods are the crustaceans, the chelicerates, and the uniramians (Figure 11.10). 
Crustaceans are mostly aquatic and include species such as lobsters, crabs, shrimp, krill, and barnacles. 
Chelicerates are eight-legged animals such as horseshoe crabs, spiders, scorpions, ticks, and mites. 
Uniramians include centipedes, millipedes, and insects. Insects are the most diverse group of living 
organisms on Earth, with more than a million known species and perhaps as many as ten times that number 
waiting to be discovered. All insects have three body parts—a head, thorax, and abdomen—and three pairs 
of legs. Most also have two pairs of wings. Many insects are important to humans as plant pollinators. Others 
affect us because they transmit disease (mosquitoes carry malaria and West Nile virus) or are agricultural 
pests. 

Despite their diversity and success, the one thing insects have not achieved is large size: Why are insects 
so small? The answer has to do with how they obtain oxygen. Insects obtain oxygen via branched tubules 
connected to the outside air. Oxygen must diffuse through the tubules to reach the tissues, a strategy that 
works only in extremely small bodies. However, there were much bigger insects during the Carboniferous 
period, 300 million years ago, when atmospheric oxygen levels were much higher than they are today. One 
Carboniferous dragonfly had a 2.5-foot wingspan! 

FIGURE 11.10 
Arthropods have segmented bodies and jointed legs. (a) This barnacle is a crustacean. Its shell may 
make you think of mollusks, but its feathery jointed legs, which it uses to filter food from the water, are 
an arthropod feature. (b) This jumping spider is a chelicerate. (c) This damselfly is an insect and a  
uniramian. Here, it is shedding its exoskeleton. 

(a) (b) (c)
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Today, scientists are concerned about the huge numbers of insects that have disappeared. Decades ago, 
taking a long road trip by car meant stopping every hundred miles or so to clean countless squashed insects 
off the windshield. Now, people can drive hundreds of miles and barely hit any insects at all. Scientists 
sometimes refer to this the “windshield effect.” But what happened to all the insects? 

A recent study suggests that huge numbers of 
insects have indeed disappeared. At a German 
nature preserve, scientists counted insects 
by using “malaise traps” like the one shown 
in Figure 11.11. Insects fly into the bottom of 
the tentlike structure and get funneled to the 
top of the tent, where they are captured. The 
results were astounding—insect numbers in 
the preserve had decreased 76% between 
1989 and 2016. It was especially surprising that 
such a steep decline had occurred in a nature 
preserve, where habitats are protected and the 
environment is relatively unpolluted. Insects 
could be doing far worse in areas where the 
effect of humans is greater, such as cities, 
suburbs, and rural areas.

The drastic decline of insect populations has been 
a shock to many scientists. Insects were thought 
to be less vulnerable to human disturbances than 
most other species. 

Compared to larger animals, insects need less habitat and can breed more quickly. What could be 
responsible for insect declines? In the German study, researchers were able to eliminate two important 
candidates—habitat destruction (since the study occurred in protected preserves) and global warming. They 
now think that pesticide use in adjacent agricultural areas is responsible for the huge die-offs.

Insects are critical to most ecosystems. They are important as plant pollinators and as prey for other species. 
Scientists estimate that 80% of plants rely on insects to pollinate them. Insects are also the primary prey 
for many species, especially birds, bats, amphibians, and reptiles. The loss of insects would impact not only 
those species but also entire food chains. If insects disappear, many ecosystems will surely collapse. 

Mollusks 

Mollusks are soft-bodied animals such as clams, oysters, squids, octopuses, snails, and slugs. Most mollusks 
have a protective shell, although the shell is tiny in some species (squids) and entirely absent in others 
(octopuses and slugs). All mollusks have a muscular “foot” responsible for locomotion, a visceral mass that 
holds the digestive and reproductive organs, and a mantle that secretes the shell. There are three main 
groups of mollusks. Bivalves have two hinged shells and include species such as clams, oysters, mussels, and 
scallops. Most bivalves are sedentary and feed by filtering small particles from the water. 

FIGURE 11.11

Students use a malaise trap to collect insects. The 
tentlike structure funnels insects to the top for 
collection. 
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Cephalopods such as squids and octopuses (Figure 
11.12) are active predators that use arms (eight 
in octopuses and ten in squids) to capture prey. 
Cephalopods also have well-developed brains 
and eyes. Gastropods have a single, spiral shell and 
include species such as snails, abalone, and limpets. 
Most gastropods are herbivores. 

Annelids 

Annelids are a group of segmented worms that include 
earthworms, leeches (Figure 11.13), and other species. Annelids 
have some muscles that go around the body and others that go 
head-to-tail. Their muscles allow for great flexibility of motion— 
for example, annelids can contract one part of their body while 
keeping the rest still. Earthworms are important decomposers 
that feed by ingesting large amounts of soil and absorbing the 
available nutrients. Their burrowing activity also helps to aerate 
soil, supplying it with oxygen. Leeches are parasites that feed on 
blood. They have blade-like teeth for cutting through their host’s 
skin, and they secrete anticoagulants that prevent blood from 
clotting while they eat. Leeches are sometimes used in medicine 
today. During certain delicate surgeries, leeches are used to keep 
blood from clotting. The anticoagulants they make are still more 
effective than anything humans have invented. 

READING CHECK

Of the animal groups considered in this section—flatworms, roundworms, arthropods, mollusks, 
and annelids—which has the greatest number of species? What are some of the characteristics of the 
organisms in this group?

CHECK YOUR ANSWER 

The arthropods have the greatest number of species. Arthropods includes the over one million species 
of insects. Characteristics of arthropods include: an exoskeleton, a body divided into segments, legs with 
bendable joints, a brain, and well-developed sense organs. Many species also pass through a distinct larval 
stage during growth and development. 

FIGURE 11.12 
This common octopus is a cephalopod, a 
type of mollusk. 

FIGURE 11.13
The leech is an annelid that feeds on 
blood. The leech shown here is sometimes 
used for medical purposes. 
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You can read more about these living things at the following websites:

Flatworms: https://animaldiversity.org/accounts/Platyhelminthes/

Roundworms: https://ucmp.berkeley.edu/phyla/ecdysozoa/nematoda.html

Arthropods: https://ucmp.berkeley.edu/arthropoda/arthropoda.html

Mollusks: http://www.oceanicresearch.org/education/wonders/mollusk.html

Annelids: http://tolweb.org/Annelida  
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