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Introduction to Benthic 
Macroinvertebrates 
 
Taxonomy 

 
Ninety-five percent of all animals are invertebrates, and there are millions of 

different species in the world.  To keep them all straight, scientists classify them into 
groups of organisms with similar characteristics. Living things are grouped in to the 
following categories: Kingdom, phylum, class, order, family, genus, and species.  These 
groups are hierarchical, or organized, so that the organisms in the lowest categories (for 
example genus and species) are the most similar and the organisms in the highest 
categories (for example kingdom and phylum) are similar in the most general ways. 

The following is a list of the major groups of macroinvertebrates that may be 
encountered in this assessment: 

 
Flatworms (Phylum Platyhelminthes, Class Turbellaria) 
Segmented worms (Phylum Annelida) 
 Aquatic earthworms (Class Oligochaeta) 
 Leeches (Class Hirudinea) 
Mollusks (Phylum Mollusca) 
 Snails (Class Gastropoda) 
 Mussels and Clams (Class Bivalvia) 
 Limpets (Class Gastropoda) 
Arthropods (Phylum Arthropoda) 
 Crustaceans (Subphylum Crustacea, Class Malacostraca) 
  Aquatic Sowbugs (Order Isopoda) 
  Scuds (Order Amphipoda) 
  Crayfishes (Order Decapoda) 
Arachnids (Suborder Trombidiformes) 
 Water Mites (Family Group Hydracarina) 
Insects (Subphylum Atelocerata, Class Hexapoda, Subclass Insecta) 
 Mayflies (Order Ephemeroptera) 
 Dragonflies and damselflies (Order Odonata) 
 Stoneflies (Order Plecoptera) 
 True bugs (Order Hemiptera) 
 Dobsonflies and alderflies (Order Megaloptera) 
 Water beetles (Order Coleoptera) 
 Caddisflies (Order Trichoptera) 
 True flies (Order Diptera) 

 



Life History 
 
Flatworms (Phylum Platyhelminthes, Class Turbellaria) 

Flatworms move by secreting a slime that allows the fine hairs, called cilia, on the 
underside of their bodies to propel them along the substrate. They are primarily 
predators of other invertebrates, but they can also be decomposers, feeding off organic 
debris (shredders, collectors). They can detect their food using chemical receptors. 
Flatworms can reproduce sexually or asexually, depending on environmental conditions 
such as water temperature. Their ability to reproduce asexually allows them to withstand 
a wide range of environmental conditions and to live for many years (some would say 
indefinitely). 
 
Segmented worms (Phylum Annelida) 
 Aquatic worms most commonly inhabit silt and mud in ponds, lakes, stagnant 
pools, or slow moving segments of streams. They live mostly on organic debris and algae 
found in sediment, however, a few segmented worms are predators that engulf small 
invertebrates. Due to their most common feeding style; in which they ingest sediment, 
digest the organic component, and release the remainder as pellets; they influence the 
condition of the substrate by continually mixing the top portion of the sediment. They are 
also an important source of food to other invertebrates and fish. Aquatic worms spend 
most of their time in slow moving, deep water in areas with silt or mud. A few do inhabit 
riffle areas of streams. Like the flatworm, aquatic worms can reproduce sexually or 
asexually. Segmented worms can also regenerate front or rear portions of their bodies and 
can live several weeks to several years. 

 
 

Mollusks (Phylum Mollusca, Class Pelecypoda) 
 Mollusks are animals that have a soft body enclosed in a hard shell often made of 
calcium carbonate. Their bodies are structured into irregular sections rather than 
segments, one of which is a muscular foot used for locomotion.   

Snails (Gastropods), which are one type of mollusk, have one shell, which is 
usually coiled (except with limpets).  Snails typically inhabit ponds, lakes, swamps, and 
slow reaches of streams.  They can survive on a wide range of substrates including 
gravel, mud, silt and larger substrate units. Snails are grazers, feeding by scraping 
periphyton from the substrate with a toothed or file-like organ called a radula. Snails 
may benefit the aquatic vegetation in a system by removing the algae cover and allowing 
the plants to collect more sunlight. Most snails live two to five years. They are food for 
many vertebrates (i.e. fish, amphibians or waterfowl) and invertebrates (i.e. leeches, 
crayfish, water beetles, and dragonfly larvae). 

 
 
 



Mussels and clams, called bivalves, are mollusks with two shells. In terms of 
body mass, they are the largest invertebrates in freshwater systems. They most commonly 
inhabit shallow water areas with moderate current in large to medium-sized river 
systems. Since they live partially beneath the substrate, they are limited to areas with a 
stable stream bottom. They are filter feeders, taking in water, filtering organic matter, and 
releasing the remaining water. Bivalves serve as a food source for a variety of animals. 

The mussel life cycle includes a free-swimming or parasitic larvae stages, called 
glochidia, which look nothing like the adult form. These larvae depend on a fish host, 
which is often a specific species, to distribute them. Once released from the fish, they 
develop into the adult form.  

 
Mussel Life Cycle Diagram (IAN clipart) 

 
Unlike mussels, clams do not have a larval stage. After incubation the young are 

released from the female clam as juvenile clams that are smaller versions of the adult 
form.  

 
Clam Life Cycle Diagram (Modified from IAN clipart) 



Arthropods (Phylum Arthropoda), Crustaceans (Subphylum Crustacea, Class 
Malacostraca) 
 Aquatic arthropods that commonly inhabit Iowa streams are sow bugs, scuds, and 
crayfishes. Collectively they are called malacostracans. Their skin is made of calcium 
carbonate and a protein called chitin. This skin is shed as the body grows in many stages 
into adulthood.   
 The sow bug lives freely in shallow surface waters throughout North America. It 
favors habitats with abundant hiding places, such as gravel-beds and leaf-packs. Sow 
bugs fill a wide range of feeding niches such as collectors, shredders, and predators. 
Young sow bugs shed their skin five to eight times before becoming an adult and an 
additional ten times after reaching adulthood.  
 Scuds live in a variety of habitats but prefer areas that do not have fish 
populations to feed on them. They, like sow bugs, are bottom dwellers that hid under 
leaves and between rocks. They shed their skin eight or nine times before adulthood.  
Scuds express the behavior called negative phototaxis, meaning they avoid bright light. 
Scuds also fill a wide range of feeding niches as collectors, shredders, and predators. Due 
to their voracious appetite they are often an important part of the aquatic food chain, 
completing the cycle by breaking down and processing organic matter. They are also prey 
for fish, birds, and amphibians. 
 Crayfishes, commonly called crawdads, inhabit a large variety of habitats, from 
shallow to deep and swift to stagnant pools. They are nocturnal and territorial in 
behavior.  They can move quickly from danger by repeatedly folding their abdomen 
down and forward in a backward motion. They are omnivores (collectors, shredders) and 
will consume any organic matter available to them.  A newly hatched crayfish will ride 
on its mother until it has shed its skin two or three times.  After becoming free-living, a 
crayfish will shed its skin an additional six or ten times before becoming capable of 
reproduction.  Crayfish can live up to eight years.  They have two major defense 
mechanisms. The first set of legs is enlarged to form two claws. Their walking legs can 
break off during a combat to allow the crayfish to escape. The leg will then later 
regenerate when the skin is molted. Many important sport fish, such as smallmouth bass, 
prey on crayfish. 

 
 
 
 
 
 
 
 
 
 
 
 

Typical Crustacean Life Cycle 
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Arachnids (Suborder Trombidiformes), Water Mites (Family Group Hydracarina) 
 The only member of the Arachnida class commonly found in freshwater are the 
water mites; however some spiders might be found in close proximity to freshwater. 
Water mites live in all types of habitats but are most commonly found in pooled areas of 
streams or standing waters. In suitable habitats their populations can reach very large 
numbers (up to 2,000 in 1 square meter). Water mites can swim but usually stay near the 
bottom of the water close or on the substrate. Water mites species have adapted to fill 
many freshwater niches. Swimming water mites have swimming hairs on the hind legs, 
crawling water mites have short hairs at the base of their legs, and water mites that 
inhabit riffles have claws on their legs. Water mites seem to be active only during the day 
and are almost exclusively predators. Water mites reproduce sexual and have a very 
complex life cycle that includes a parasitic larval stage. 
 
 



Insects (Subphylum Atelocerata, Class Hexapoda, Subclass Insecta) 
 Insects are by far the most diverse group of animals.  With over 751,000 known 
species, insects, account for nearly 70% of all animals. While aquatic insects are less 
diverse than terrestrial insects, there are over 8,500 species in North America that live in 
association with freshwater during some part of their life cycle. Insects are the most 
abundant group of invertebrates in freshwater systems. Because of their abundance, 
insects play an important ecological role. They fill a diverse set of feeding niches in 
aquatic systems as shredders, collectors and predators.  They also inhabit a wide variety 
of microhabitats.  
 There are many kinds of aquatic insects. Most only live in water in their larval 
stages. As adults, they take on a terrestrial, winged form. Aquatic insects undergo 
metamorphosis, which can be either incomplete or complete.  

Insects that develop by incomplete metamorphosis emerge from the egg stage as 
larvae (sometimes called naiads) that look similar to the adult form, with compound eyes 
and segmented legs. As the larva grows, wings develop from buds (or pads) on the 
thorax. Each time the larva sheds its skin, it looks more and more like the adult form. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Typical Insect Incomplete Metamorphosis 
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Insects that develop by complete metamorphosis emerge from the egg stage as 

larvae that look very different than the adult form. Their wings and other adult structures 
form internally. As they reach the final stages of development, they enter a resting stage 
called a pupa. It is during this stage that the majority of their development into adulthood 
takes place. This is their adolescent puberty stage. When the adult emerges from the 
pupa, metamorphosis is complete. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Typical Insect Complete Metamorphosis 

 

Larval Stage 

Adult 

Egg  

Pupa Stage 



 
Local Distribution of Benthic Macroinvertebrates and Their Role in the Food Chain 
 

Changes to streams directly affect living organisms in them. For instance, as 
stream hydrology changes, populations of stream fauna (animals) change. This shift in 
animal populations is natural. The River Continuum Concept, developed by Robin 
Vannote, attempts to explain this natural population shift. The following are categories of 
animal populations observed in Vannote’s model: 
 
Shredders: Eat living plant tissue 
Collectors: Eat decomposing organic matter (filter feeders) 
Grazers: Eat algae and diatoms off other substances  
Predators: Eat other animals 
 

 
 
While animal populations may change as streams increase in size, the basic food 

chain stays constant throughout the system. In the most simplistic food chain, the sun 
provides energy for the system. Producers transform energy from the sun into food, 
which is used by consumers and decomposers. As decomposers break down dead 
producers and consumers, chemicals are released to the system and are available for 
producers. 

In the stream food chain, energy enters the system via the sun and watershed 
inputs of both nutrients and allochthonous material. Algae, diatoms, and plants utilize 
energy from the sun and nutrients to grow and reproduce. They may be eaten by grazers, 
shredders, or collectors, die and be consumed by shredders or collectors, or be 
decomposed by bacteria and fungi. Grazers, shredders, and collectors may be eaten by 
benthic macroinvertebrate predators, which in turn are prey for larger organisms. For 
example, water penny beetles scrape algae off a rock, unaware of a dobsonfly larva 
underneath it. The dobsonfly larva feasts on the water penny beetles, but is eaten shortly 
after by a smallmouth bass. The predator becomes the prey. Material that passes through 
the food chain provides nutrients and organic matter to downstream environments.  
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The Stream Food Chain 



 
River Continuum Concept, developed by Robin Vannote 



Introduction to Benthic 
Macroinvertebrate Indexing 
 

The IOWATER program's Level One Biological Assessment looks at benthic 
macroinvertebrates, general groupings, and identification to phylum or order as an 
indication of the stream's ecological health. While this is a good way to quickly look at 
the overall health of a stream, there are no protocols toward trying to get a 
representative sample of the stream's habitat, or for counting the relative numbers of 
organisms present. At the Benthic Macroinvertebrate Indexing workshop you’ll learn 
how to identify benthic macroinvertebrates to the order and family level, and how to 
collect a representative sample. 
 Sampling benthic macroinvertebrates is the most common method of assessing 
the biological health of a stream. As water conditions change, so does the benthic 
macroinvertebrate community that lives there. The number and kinds of organisms you 
collect and identify is a relatively good indicator of the health of the stream. Benthic 
macroinvertebrates are assessed because they are stable in their range (they don't travel 
long distances), are easy to collect and identify, and much is known of their tolerance 
values to different pollutants. 
 In addition to identifying benthic macroinvertebrates to order and aquatic insects 
to family, the Benthic Macroinvertebrate Indexing assessment will involve actual counts 
of the number of each. These semiquantitative techniques will give us the ability to use 
"metrics," or data summaries, to further assess the health of our waters. 
 Different metrics are used around the country and the world to evaluate water 
quality. The metrics we will be using have been adapted, with the assistance of the 
University Hygienic Laboratory (UHL) and the Iowa Department of Natural Resources 
(IDNR), from common ones used elsewhere. Tolerance values of the orders and insect 
families were also adapted with the assistance of the aforementioned agencies. 
 

Iowa's BMI-BI 
  
 The IDNR and UHL, as part of a statewide project to develop appropriate metrics 
for Iowa's waters, have collected benthic macroinvertebrate data in Iowa streams since 
1994. The data collected have been used to create a Benthic Macroinvertebrate Index of 
Biotic Integrity (BMI-BI). This tool is primarily used for warmwater streams within the 
state in its present format. Over the next few years, as its effectiveness is evaluated, its 
will likely expand. For now, this index will provide an objective tool for evaluating land-
use and water quality decisions by policy makers. 

Many of the metrics we will be using in the Benthic Macroinvertebrate Indexing 
assessment correlate well with the BMI-BI and other developed metrics and can provide 
additional information to professionals in the water resources field. 



IOWATER Benthic  
Macroinvertebrate Metrics 
 
Taxa Richness 
 This number represents the overall number of different taxa identified. Generally, 
a more diverse system is a healthier system. Drastic decreases in taxa richness can 
indicate a problem with water quality. 
 
EPT Taxa Richness 
 This number is the total number of families identified within the insect orders of 
Ephemeroptera, Plecoptera, and Trichoptera (mayfly, stonefly, and caddisfly, 
respectively.) Many of the families within these orders are pollution intolerant, and a 
high number of EPT families generally indicate good water quality. 
 

% EPT 
 Using families identified within the orders of Ephemeroptera, Plecoptera, and 
Trichoptera (EPT), this number represents the percentage of total organisms identified 
within the EPT orders. For example, if 15 out of the 80 organisms identified are in the 
EPT orders, the % EPT is 18.75%.  
 Most of the members of the EPT orders are found in coarse streambed areas such 
as gravel and cobble, and their decreasing percentage can be a sign of sediment build-up 
within these areas. Also, many of these families are sensitive to toxic contaminants such 
as metals or insecticides. The absence of these organisms from a stream is strong 
evidence of a water quality or stream habitat problem. 
 
Macroinvertebrate Biotic Index (MBI) 
 This metric incorporates the tolerance values of the various families/orders and 
the actual counts of each organism. The method gives an index number that can develop a 
baseline for a site that can be compared over time. It incorporates what is known about 
Iowa's streams and invertebrate life and is a good measure of a stream's health. It can be a 
measure of the effects of sedimentation on aquatic life and an estimate of habitat, food, 
and resource availability. 
 The actual formula (the IOWATER database will calculate this automatically) is 
as follows: 
  

Sum of count * tolerance value of all organisms (or sum of MBI values column) 
Total number of organisms identified – number of organisms lacking a tolerance value 

 
% 3 Most Dominant Taxa 
 As the name implies, this will list the three most dominant taxa within the sample 
and their relative percentage of the total. Dramatic shifts in this metric can signify water 
quality changes. It is calculated by taking the sum of organisms in the three most 
abundant taxa and divided by the total number of organisms identified. 



Benthic Macroinvertebrate Sampling 
 
IOWATER Level One Assessment 
 It is recommended that you do an IOWATER Chemical/Physical Assessment 
before you begin. If this isn't possible, it is strongly recommended to complete the 
parameters listed on your Benthic Macroinvertebrate Indexing data sheet. This includes 
stream habitat type, dissolved oxygen, water transparency, temperature, and a general 
characterization of flow (high, average, or low). You will also want to document the 
microhabitats present and sampled in your stream reach within the "Microhabitats" 
section of the data sheet. 
 
Stream Reach 

You will be sampling the "stream reach" associated with your registered 
IOWATER site. A stream reach can be defined in many different ways, the most 
common being one riffle, run, and pool segment. If your site is on a very long run (i.e., a 
drainage ditch or a straightened portion of a stream), you may want to define your reach 
as 25 meters upstream and 25 meters downstream of your IOWATER site. As some 
streams may be lacking quality benthic macroinvertebrate habitat, you might consider 
lengthening your sampling reach to insure that important, uncommon types of habitat are 
included. 

These are suggestions, and your definition of a stream reach will be up to you, but 
be sure to document your sampling location on your data sheet under "Other Stream 
Observations and Notes." Also include your stream reach definition within the 
IOWATER database when you submit your data under the same heading. 
 
Methods 

Using your benthic net, collect the benthic macroinvertebrates from the stream 
and deposit them in a tub with about an inch of water covering the bottom. You will find 
them living under rocks, hanging on overhanging grasses and roots, on woody debris in 
the stream, in leaf packs, and within the streambed itself. Hold the net with the leading 
edge along the bottom, and "wash" and disturb the streambed upstream so the organisms 
will dislodge and float into your net. Use a variety of approaches including sweeping, 
probing, and hand-picking organisms directly from as many types of sediment and other 
substrates accessible in the stream reach. 
 
*Note – The IOWATER program recommends doing this assessment no more than three 
times a year (spring, summer, and fall). More frequent sampling may negatively impact 
the populations of benthic macroinvertebrates you are collecting. If you are monitoring a 
High Quality Resource Stream, please limit collecting to once a year, preferably in 
July. 



Representativeness 
 

• Try to sample every microhabitat within your stream reach in the relative 
percentage that the habitat occurs. For example, let's assume your stream reach 
contains 90% sandy bottom run, 5% pool, and 5% riffles. You should spend your 
time sampling 90% in the run area, 5% in the pool area, and 5% in the riffles. It 
may be tempting to spend more time in the riffles since you are more likely to 
find a greater diversity and abundance there, but your sample will not be 
representative of the stream reach you are sampling. 

• Proportional Abundance - Since three of the five metrics IOWATER is using 
are based on this concept, it is important that the sample is representative of true 
proportions. Make sure to sample and identify organisms, as closely as possible, 
in the same proportions as they occur in the stream reach. 

• It is recommended to spend a consistent time collecting the organisms. 
IOWATER recommends 90 minutes. This could be two people sampling for 45 
minutes, 3 people sampling 30 minutes, etc. 

• To improve metric accuracy, we recommend you collect at least 80 organisms. 
Preferably, your collection should contain over 100 organisms (if you do not 
collect at least 80 organisms then use the Level One Biological Assessment 
datasheet and indicate this in the comments section of the datasheet). 

• If you only do benthic macroinvertebrate sampling once a year, do it in July, if 
possible. Whenever you do it, try to remain consistent from year to year. 

 
Identification 
 After you have sampled your stream, bring the tub to shore. You may either 
identify the benthic macroinvertebrates streamside and set them free after identifying and 
counting, or preserve the sample in either ethyl alcohol (available at most drugstores) or 
91% isopropyl rubbing alcohol for identification and counting at a later date. If you 
choose to do this, make sure to label your sample with date, location of collection 
(IOWATER site number), and those involved in the collection. 

You will be using the IOWATER Advanced Benthic Key to identify all the 
organisms in your sample. Use the 10X lens to identify and ice cube tray to group those 
of the same order/family. Once all organisms have been identified, count the number of 
each and record on the IOWATER datasheet. Remember to identify at least 80 organisms 
(if you search for the allotted 90 minutes and do not collect at least 80 organisms then use 
the Level One Biological Assessment datasheet and indicate this in the comments section 
of the datasheet). 
 
Data Submission 

Data submission for this assessment is located in the same place as the Level One 
assessments. After you submit the actual counts on the online form, the IOWATER 
database will automatically calculate various values. These will include the MBI value, 
total number of organisms, Taxa Richness, EPT Taxa Richness, % EPT, 
Macroinvertebrate Biotic Index, and % 3 Most Dominant Taxa. You can then transfer 
these to your datasheet for your records. 
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Glossary 
 
Abdomen: The posterior section of the body behind the thorax. 
 
Allochthonous: A substance found in a place other than where they and their 

constituents were formed. 
 
Asexually Reproduction: Reproduction that occurs without the union of male and 

female gametes (sperm and egg). 
 
Baseline: A level or concentration that is the norm.  
 
Benthic:  Describes all things associated with the bottom, or substrate of a stream. 
 
Benthic Macroinvertebrates:  Bottom-dwelling organisms that lack a backbone, inhabit 

streams or lakes, and can be seen with the naked eye. 
 
Benthic Zone: The zone on the bottom of moving or standing waters. 
 
Biotic Index:  A numerical value that describes the biological integrity of aquatic 

communities for a water body. 
 
Chitin: A tough, protective, semitransparent substance, primarily a nitrogen-containing 

protein, forming the principal component of arthropod exoskeletons and the cell 
walls of certain fungi. 

 
Cilia: A microscopic hair-like appendage extending, capable of rhythmical motion, it 

acts in unison with other such structures for movement. 
 



Collectors: Benthic macroinvertebrates that eat decomposing organic matter (filter 
feeders). 

 
Compound eyes: The eye of most insects and some crustaceans, which is composed of 

many light-sensitive elements, each having its own refractive system and each 
forming a portion of an image. 

 
Crustacean: Animals of the Subphylum Crustacea; have no discernible metamorphosis; 

two pairs of antennae; have an exoskeleton composed of chitin; have specialized 
segmented appendages; the thorax or cephalothorax has five to eight appendages; 
the abdomen has six pairs of appendages; appendages are usually biramous. 

 
Decapoda: The class that crayfish are a member of. 
 
Decomposers: An organism that feeds on and breaks down dead plant or animal matter, 

thus making organic nutrients available to the ecosystem. 
 
Dissolved Oxygen: The amount of oxygen dissolved in water. Higher amounts  

of oxygen can be dissolved in colder waters than in warmer waters. Dissolved 
oxygen is necessary to support fish and other aquatic organisms. 

 
Diverse: Having a large variety of organisms. 
 
Ecological Health: The condition of the relationship between organisms and  

their environment. 
 
Family: A group of related plants or animals forming a category ranking above a  

genus and below an order 
 
Flatworm: Animals of the Class Turbellaria; free-living; do not undergo metamorphosis 

with soft, elongate, flattened body; unsegmented; head resembles a triangle and 
has no appendages. 

 
Flow, Discharge: A measure of how much water passes a given point in a given time 

(cubic meters per second, m3/s). 
 
Glochidia: The parasitic larva of certain freshwater mussels of the family Unionidae, 

having hooks for attaching to the gills or other external parts of a host fish. 
 
Grazers: Benthic macroinvertebrates that eat algae and diatoms off other surfaces. 
 
Habitat: The place where a plant or animal lives, which has all of the conditions  

necessary to support its life and reproduction. 
 
Hirudinea: The class that leeches are a member of. 
 



Hydrology, Stream: How water flows on top of, and below, the Earth's surface. 
 
Immature larval: The early form of an animal that at hatching is unlike the adult form 

and must metamorphose before assuming the adult characters. 
 
Indexing: Creating a value based on a dataset that indicates a condition. 
 
Indicator Species:  Groups or types of organisms used to assess the environmental 

health of a water body. 
 
Insect: Any of a class of arthropods with well-defined head, thorax, and  

abdomen, only three pairs of legs, and typically one or two pairs of wings. 
 
Invertebrate: An organism without a backbone. 
 
Isopoda: The class that sowbugs are a member of. 
 
Macroinvertebrate: An animal large enough to see that does not have a backbone. 
 
Malacostracans: Exhibit the hard, calcified exoskeleton typical of crustaceans. 
 
Metrics: A value or measurement that is created by weighing data collected. 
 
Microhabitat: Local conditions which immediately surround an organism. Microhabitats 

include algae mats, leaf packs, logjams, rock piles, root wads, undercut banks, and 
weed beds. 

 
Mollusk: Animals of the Phylum Mollusca, snails, clams and mussels, have a hard shell 

which the body can be enclosed in. 
 
Negative Phototaxis: Movement away from light. 
 
Niche: a. The function or position of an organism or population within an ecological 

community. b. The particular area within a habitat occupied by an organism. 
 
Oligochaeta: The class that aquatic earthworms are a member of. 
 
Omnivores: Eating both animal and vegetative foods. 
 
Order: A category of taxonomic classification ranking above the family and below the 

class. 
 
Parasite or Parasitic: An organism that grows, feeds, and is sheltered on or in a different 

organism while contributing nothing to the survival of its host. 
 
Periphyton: Organisms attached to or clinging to the stems and leaves of plants or other 

objects projecting above the bottom of sediments of freshwater ecosystems.  This 



may be in the form of algae attached to large rocks.  Tiny plants and animals 
living on surfaces below water. 

 
Phylum: One of the primary divisions of the animal kingdom. 
 
Physidae: The family that left spiral snails are a member of. 
 
Pollution: An undesirable change in the environment, usually the introduction of 

abnormally high concentrations of hazardous or detrimental substances, such as 
nutrients or sediment.  The presence of any substance that harms the environment. 

 
Pollution Sensitive Organisms: Organisms that cannot withstand the addition of 

pollution to their aquatic environment. 
 
Pollution Tolerant Organisms: Organisms that can withstand polluted environments. 
 
Pool: That portion of a stream that is deep and slow moving.  Often follows a  

riffle area. 
 
Predators: Benthic macroinvertebrates that eat other animals. 
 
Producers: Organisms that produce their own food through photosynthesis. 
 
Proportional Abundance: A quantity or amount corresponding in size, degree, or 

intensity to another. 
 
Radula: A flexible tonguelike organ in certain mollusks, having rows of horny teeth on 

the surface. 
 
Representative:  Is typical or a characteristic example. 
 
Riffle:  That portion of a stream that is shallow and fast moving.  An area of the stream 

where shallow water flows swiftly over completely or partially submerged rocks 
or other debris. 

 
Sedimentation: The process by which soil particles (sediment) enter,  

accumulate, and settle to the bottom of a water body.  The addition of soils to 
lakes or streams. 

 
Semiquantitative: Somewhat involving the measurement of quantity or amount. 
 
Sexual Reproduction: Reproduction that occurs withthe union of male and female 

gametes (sperm and egg). 
 
Shredders: Benthic macroinvertebrates that eat living plant tissue. 
 



Stream Reach: A specified length of stream. 
 
Substrate: The surface upon which an organism lives or is attached. The material 

making up the bottom of the streambed. 
 
Swimming hairs: Long, threadlike appendages that assist with movement.  
 
Taxa: A group of organisms based on biological classifications. 
 
Thorax: The second or middle region of the body, between the head and the abdomen, in 

insects bearing the true legs and wings. 
 
Tolerant Species: An organism that can exist in the presence of a certain degree of 

pollution. 
 
Tolerance Values: Relative capacity of an organism to grow or thrive when subjected to 

an unfavorable environmental factor. 
 
Transparency: The measure of water clarity.  Transparency is affected by the  

amount of material suspended in water (i.e., sediment, algae, and plankton). 
 
True bug: Insects of the order Hemiptera, these insects are mostly predators, swim with 
oar-like hind legs or can walk on water by surface tension, usually breath by the means of 
an air store, and have prominent eyes. 
 
Tubellaria: The class that flatworms are a member of. 
 
Warmwater: A steam that is not spring fed. 
 
Walking legs: The legs of an arthropod or insect that are used for motion.  
 
Worms: The common name for members of the Annelid phylum that are elongated, 
naked, soft-bodied animals resembling an earthworm. 
 


