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Benthic 
Macroinvertebrates
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Class:

Class:

Class:

Class:

Class:

Color each animal shown in the petri dish.  To what class does each animal 
belong?  Match the correct scientific class with the pictures.

Hirudinea
Insecta
Crustacea

Oligochaeta
Gastropoda
Bivalva

Word Bank

Benthic macroinvertebrates
Answers (clockwise from top):  Insecta, Bivalva, Oligochaeta, Hirudinea, Gastropoda, Crustacea



Macroinvertebrates are animals that are large 
enough to be seen without a microscope and 
do not have an internal skeleton like fish and 
humans. These organisms have their skeletons 
on the outside which are called exoskeletons.  
Some organisms like worms don’t have any kind 
of skeleton at all and are able to move through 
spaces that other organisms can’t fit.  

Some macroinvertebrates including insects and 
shellfish live in the water and are called aquatic 
macroinvertebrates.  These creatures are found 
on, under, and around rocks and sediment on the 
bottoms of lakes, rivers, streams, and oceans. 

Benthos are communities of animals that live 
near the bottom of a body of water.  A benthic 
macrovertebrate, then, is an animal without an 
internal skeleton that likes to live close to the 
bottom of a body of water.
 
A healthy community of benthic 
macroinvertebrates includes many different 
species that interact with each other.  The following 
benthics are found along the Trinity River:   

 ·  flies
 ·  beetles
 ·  mayflies
 ·  caddisflies
 ·  stoneflies
 ·  dragonflies
 ·  aquatic worms
 ·  snails
 ·  leeches
 ·  mussels
 ·  crayfish

Variety is important for a healthy benthic 
community.  Mollusks and some worms are filter 
feeders and consume materials floating in the 
water such as algae.   

Crayfish are detritivores and eat dead or decaying 
material typically found on the bottom of the 
waterbody.  Aquatic insects may eat aquatic plants 
or other aquatic insects.  Snails also eat aquatic 
plants as well as algae growing on hard surfaces 
such as wood or rocks.  Many species are not very 
mobile and generally remain in one place unless 
they are washed away by flooding.  

What can scientists learn from benthics?

Because benthic macroinvertebrates live in the 
water and aren’t very mobile, scientists can use 
them to determine the quality of the water over 
a long period of time.  Some species can tolerate 
bad water quality while others can only be found 
in water that is very clean.  If you find only those 
tolerant species, then the water quality has been 
bad for a long period of time.  However, if you find 
a mix of tolerant species and species that can only 
survive in clean water, then the water quality has 
been good for a long period of time.  Scientists 
collect and study these organisms to ensure that 
a body of water is healthy and its ecosystem is 
flourishing.  

Benthic macroinvertebrates

Which of these 
animals would you 
find in a healthy 
freshwater benthic 
macroinvertebrate 
community?  

Circle only the 
ones that do not 
belong.

mayflies
lobsters
leeches
beavers
mussels
sponges
snails
corals
worms
leeches

Quick Quiz!



Mayfly

Mayflies belong to the class Insecta, phylum Arthropoda, kingdom Animalia.  Mayflies grow up in fresh 
water and live only few hours or up to two days as adults. The nymphs live on the bottom of lakes and 
streams, usually under rocks, clinging to vegetation or digging in mud. The nymph stage may last from 
several months to as much as several years, with a number of molts along the way. 

The adult’s only purpose is to reproduce.  The mouthparts are useless, and the digestive system is filled 
with air. The wings are large and shiny, with the forewings much larger than the hind wings. It often 
happens that all the mayflies in a population mature at once, and for a day or two in the springtime, 
mayflies will be everywhere, dancing around each other in large groups, or resting on every available 
surface.  

Color and label the parts of the mayfly below.

Thorax
Legs
Tail Cerci

Hind 
Wings
Forewings

Abdomen
Head

Word Bank

Answers (clockwise from top):  forewings, head, legs, thorax, abdomen, hind wings, tail cerci



Mussel

Mussels belong to the class Bivalva, phylum Mollusca, kingdom Animalia.  A mussel is a bivalve mollusc 
that can be found in lakes, rivers, creeks, intertidal areas, and the ocean.  

The mussel’s external shell is composed of two halves called valves. Protruding from a valve is an 
enlarged structure called the umbo which formed when the animal was a juvenile. Like most bivalves, 
mussels have a large organ referred to as a foot, which is is tongue-like in shape.

Mussels are filter feeders that feed on microscopic organisms called plankton. They do so by drawing 
water in through their incurrent siphon. The waste water exits out through the excurrent siphon. 

Color and label the parts of the mussel below.

Answers (clockwise from top):  hinge, umbo, siphon, shells, foot

Siphon
Shell
Umbo

Foot
Hinge

Word Bank



Earthworm

Earthworms belong to the class Oligochaeta, phylum Annelida, kingdom Animalia. There are over 2,200 
species known worldwide, existing everywhere but Arctic and arid climates. They range in size from 
two centimeters (less than one inch) to over three meters (almost ten feet.) Earthworms have a closed 
circulatory system. They have two main blood vessels that extend through the length of their body- a 
ventral blood vessel which leads the blood to the posterior end, and a dorsal blood vessel which leads 
to the anterior end. A typical earthworm will have 5 pairs of hearts. The clitellum, the external glandular 
band which is near the front of the worm, aids in reproduction. 
 
Color and label the parts of the earthworm below.

Dorsal pores
Mouth 

Anus
Clitellum

Word Bank

Answers (clockwise from top):  dorsal pores, anus, clitellum, mouth



Leech

Leeches belong to the class Hirudinea, phylum Annelida, kingdom Animalia.  Many species of leech are 
parasites, living on meals of blood obtained by attaching themselves to fish, amphibians, and mammals.  
They attach to their hosts and remain there until they become full, at which point they fall off to digest. 
Leeches’ bodies are composed of 34 segments. They all have a ventral sucker formed from the last six 
segments of their body, which is used to connect to a host for feeding. They use a combination of mucus 
and suction (caused by concentric muscles in those six segments) to stay attached.  The medicinal leech 
has been used for clinical bloodletting for thousands of years. Most leech species are predators and feed 
on small worms or other invertebrates.

Color and label the parts of the leech below.

Answers (clockwise from top):  anterior sucker, male pore, female pore, posterior sucker

Male pore
Anterior sucker 

Posterior sucker
Female pore

Word Bank



Snail

Snails belong to the class Gastropoda, phylum Mollusca, kingdom Animalia.  The term “snail” applies 
to gastropods that have coiled shells.  Snails are found worldwide in freshwater, marine, and terrestrial 
environments. Terrestrial snails prefer damp areas around vegetation which they can use for cover during 
the day.  A snail’s diet varies by species. Terrestrial snails generally eat young plant shoots or bark, or 
decaying vegetative matter. Carnivorous snails feed on other snails. Snails eat by using their radula, or 
scraping tongue, to shear their food. Snails can produce up to 100 eggs and may lay once a month.

Color and label the parts of the snail below.

Eyespots
Foot
Shell

Tentacles
Mouth

Word Bank

Answers (clockwise from top):  shell, eyespots, tentacles, mouth, foot



Crayfish

Crayfish belong to the class Crustacea, phylum Arthropoda, and kingdom Animalia.  Crayfish are found 
in bodies of fresh water that do not freeze to the bottom, which are not polluted, and which have shelter 
against predators. Some crayfish have been found living as much as 3 m (10 feet) underground.

Crayfish and other crustaceans usually have two body segments, the cephalothorax and the abdomen. 
The number of appendages on crustaceans can vary, and many of them have large claws for capturing 
prey. Notice the little legs attached to the abdomen on the crayfish which the animal uses for swimming. 
These appendages are called swimmerets. Crayfish also have antennae which allow them to sense their 
surroundings. 

Color and label the parts of the crayfish below.

Antennules
Cephalohorax

Legs
Eye

Swimmerets
Pincer

Tail
Head

Antennae

Word Bank

Answers (clockwise from top):  eye, cephalothorax, abdomen, tail, swimmerets, legs, pincer, antennae, antennules



Freshwater Fish

Like benthic macroinvertebrates, fish populations can be used to help scientists determine water quality.  
Fish are more mobile than benthic macroinvertebrates but there are species that prefer clear clean water 
and those that prefer turbid water.  Some species eat aquatic insects and others eat smaller fish.  In 
addition, some species may only be found in fast or slow moving water while others may be in both.  

Fish are cold-blooded, have fins, a backbone, scales and gills.  Fins are appendages used by the fish to 
maintain its position, move, steer and stop. The dorsal and anal fins primarily help fish to not roll over 
onto their sides. The caudal fin is the main fin for propulsion to move the fish forward. The paired fins 
assist with steering, stopping and hovering. In many freshwater fishes the fins are supported by spines 
that are rigid and may be quite sharp thus playing a defensive role. The soft dorsal and caudal fins are 
composed of rays, as are portions of other fins. Rays are less rigid and frequently branched.

The gills are the breathing apparatus of fish and are highly vascularized giving them their bright red 
cover. An operculum (gill cover) that is a flexible bony plate protects the sensitive gills. Water is “inhaled” 
through the mouth, passes over the gills and “exhaled” from beneath the operculum.

Fish see through their eyes and can detect color. Paired nostrils, or nares, in fish are used to detect odours 
in water and can be quite sensitive. The mouth’s shape is a good clue to what fish eat. The larger it is the 
bigger the prey it can consume. Fish have a sense of taste and may sample items to taste them before 
swallowing if they are not obvious prey items. 

The lateral line is a sensory organ consisting of fluid filled sacs with hair-like sensory apparatus that are 
open to the water through a series of pores (creating a line along the side of the fish). The lateral line 
primarily senses water currents and pressure, and movement in the water.

The vent is the external opening to digestive urinary and reproductive tracts. In most fish it is immediately 
in front of the anal fin.

You can find the following species of fish in the Trinity River:

 ·  Red Shiner
 ·  Slough Darter
 ·  Big Scale Logperch
 ·  Flathead Catfish
 ·  Bullhead Minnow
 ·  Pugnose Minnow
 ·  Bluntnose Darter
 ·  Western Mosquitofish

 ·  Dusky Darter
 ·  Largemouth Bass
 ·  Central Stoneroller
 ·  Bluegill
 ·  Yellow Bullhead
 ·  Inland Silverside
 ·  Blackstrope Topminnow



Freshwater Fish

Color and label the parts of the fish below.

Caudal Fin
Mouth

Eye
Pectoral Fin

Dorsal Fin
Anal Fin

Pelvic Fin
Gill Cover

Word Bank

Answers (clockwise from top):  eye, gill cover, dorsal fin, caudal fin, anal fin, pelvic fin, pectoral fin, mouth



Word Search Challenge

Can you find all the words in the puzzle below?  

F Y Z S G P C L E E C H P F X  
D S E T A R B E T R E V N I F  
O H Y D N H S I F A V N W E E  
V G S Y T E C S L Y W B O H N  
X V Z I L T S D G V Y D R X D  
P R F T F F R H X E K A M E R  
Q S E K B T K S S A B B J O A  
O E A H O L A K M Q A Q O M G  
B K R J Z P E C P A X S A T O  
L W T L I A N S A E Q Y W N N  
E U H A H R H H L S F G S O F  
S Q W O N N I M O L G T V Z L  
S E O C B S B M Y V R F R I Y  
U C R A Y F I S H O E C J O A  
M Q M G B L U E G I L L B K I

Mussel
Bass
Bluegill

Catfish
Minnow
Snail

Leech
Crayfish
Earthworm

Mayfly
Beetle
Dragonfly

Worm
Fish
Invertebrates

Word Bank


