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 FOREWORD TO THIRD PRINTING  

 
This new taxonomic key will permit identification of macroinvertebrates to the Family level and is 
intended for use by students, teachers, other volunteers, or anyone who requires that level of 
identification. This key was developed to replace or augment existing macroinvertebrate keys that 
were incomplete or confusing for volunteers monitoring biological communities. Families common 
to Minnesota and the Upper Midwest that were missing in earlier keys have been included. New 
drawings have been created to highlight distinguishing characteristics that will increase accuracy and 
consistency. It is designed to help volunteers strengthen their identification skills and, in conjunction 
with a well-designed monitoring program and proper field protocols, will improve the quality of 
biological data that can be used for decision-making. 

 
Biological communities serve as good indicators of overall stream health. Macroinvertebrates may 
spend years maturing in the stream. Thus, the size and diversity of their population reflect an 
integration of all the stream conditions that occur during their life cycles, such as water chemistry, 
habitat characteristics, pollutant loading, and changes in water flow, temperature, or velocity. Certain 
species are intolerant of pollution and will be absent from streams with degraded water quality or 
habitat. Biological monitoring adds a significant component to the overall assessment of stream 
health, but it requires training in proper sampling and identification, specialized equipment, access to 
a microscope, and appropriate interpretation of biological indices. 

 
Many volunteers and local organizers prefer to monitor biological communities because volunteers 
may find it more engaging than other types of monitoring. Volunteers can augment limited agency 
resources and expand ambient water quality records, adding to the length or completeness of the 
data record by supplementing agency monitoring, or by sampling additional sites. By monitoring 
macroinvertebrates at a site where professionals sample water chemistry, volunteers add significantly 
to the knowledge base about that site. They often broaden the scope and context of agency 
monitoring because they know a great deal about the land use in the watershed and the history of 
their stream. Volunteers can help identify areas of concern and changes or trends that should be 
investigated. Volunteers also increase public awareness of water resources; they can motivate action 
and bring attention to under-appreciated natural resources. 

 
The information volunteers collect is helping state and local governments, natural resource 
professionals, and local decision makers gain a better understanding of the health of our water 
resources. At the same time, volunteers learn for themselves how human uses affect the rivers and 
streams in their communities. Students learn scientific methods and gain life skills, as well as 
understanding more about natural systems. Neighborhood groups find out more about the streams 
that run through their backyards. Organizations can follow up on problems and use the data they 
collect to undertake stewardship actions to improve the health or habitat of their streams. Some 
groups monitor to help develop Total Maximum Daily Load allocations or assess whether 
implementation of pollution-reduction strategies is effective. 

 
Whatever your reasons for getting involved, there are monitoring options that will match your goals, 
skill level, and available resources. VSMP has developed a guide that will help get you started 
assessing the biological - or the physical or chemical - characteristics of streams and their 
watersheds. See www.VSMP.org for the “Guide to Volunteer Stream Monitoring” for more help on 
designing a program. 

http://www.vsmp.org/
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In 2005 the Chironomidae Research Group unveiled an on-line tool that can be used for verifying 
the accuracy of identifications made with this text. Developed by Moriya Rufer and Leonard 

Ferrington, the program is called the “Volunteer Stream Monitoring Interactive Verification 
Program (VSM-IVP).” The program can be accessed from the home page of the Chironomidae 
Research Group at: http://www.entomology.umn.edu/midge/index.htm. It is structured to 
complement the keys in this guide, and provides color photographs of whole specimens and close- 
up shots of structures that are used for identifications. Once you have identified your organism 
using the print version of this guide, the identification can then be checked online using the VSM- 
IVP. Below is the Chironomid Research Group home page indicating the link to the VSM-IVP and 
an example of a family page (Megaloptera: Corydalidae) from the VSM-IVP. 

 
 
 
 
 

 

Link to 

VSM-IVP 

http://www.entomology.umn.edu/midge/index.htm
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1  INTRODUCTION  
This guide has been developed for the identification of common aquatic invertebrates found in 
Minnesota and the Upper Midwest. Most aquatic and semiaquatic organisms collected from a 
variety of water body types (e.g., streams, rivers, lakes, wetlands, bogs, seeps, etc.) will key out in this 
guide. However, invertebrate samples often include semiaquatic and terrestrial invertebrates that are 
not dealt with in this guide. Additionally, the characters in this guide are based on mature larvae or 
adults, so some immature larvae may not key out properly because of their small size and lack of 
well-developed characteristics. Finally, not all aquatic taxa occurring in this region will key out in 
this guide as it focuses on the taxa most commonly encountered by students and volunteers. 

 
In this guide, dichotomous keys are provided to identify most insects to the family level and non- 
insects to the family or higher level (e.g., order, class, etc.). The keys are divided into several chapters 
and placed into hierarchical order. The first key (Chapter 2: Aquatic Invertebrates) deals with all 
aquatic invertebrates and is designed to separate insects from other invertebrates and to identify 
non-insect invertebrates to the family or higher level. After you have identified an organism as an 
insect, the second key (Chapter 3: Class Insecta) can be used to identify insects to the order level. 
Finally, each insect order has its own key (Chapters 4 through 13) for family level identifications. 

 
The keys in this guide are modified from a number of sources including Merritt and Cummins 
(1996), Hilsenhoff (1995), McCafferty (1981), Brigham et al. (1982), Pescador and Harris (1995), 
Pennak (1989), and Thorp and Covich (2001) (see Appendix E for full references). Illustrations in 
this guide are modified and redrawn from a variety of sources. A complete list of illustration 
acknowledgements is included in Appendix F at the end of the guide. 

 
 

How to use this key 
 

Before you begin to key out specimens, take time to page through this guide to familiarize yourself 
with the diversity of form and structure of aquatic invertebrates. You should also spend some time 
learning the terms for structures and orientations. You can do this by examining the labeled figures 
at the beginning of many of the chapters. In addition, you should read through the orientation 
descriptions in Appendix B. If you have problems with terms, you can reference the glossary 
provided at the end of the guide in Appendix D. These exercises will improve your ability to use the 
keys provided in this guide. 

 
 

Using dichotomous couplets 
 

This guide uses dichotomous keys to identify aquatic invertebrates. A dichotomous key consists of a 
series of couplets or pairs of characters that are used to narrow down and eventually to determine an 
organism’s identity (Figure 1). To help visualize the structure of a dichotomous key you can 
compare it to that of a tree. You start at the bottom of the tree trunk and each time the tree 
branches you must decide which character or characters match your specimen to determine which 
branch to follow. As you move up the tree you will continue to narrow down the identity of your 
specimen until you reach the end of a branch and the name of your organism. 
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To begin, start with the first couplet in the key and read both options. The first half of a couplet is 
designated by the couplet number (e.g., 1.) whereas the second half is designated by the couplet 
number followed by an apostrophe (e.g., 1′.) (Figure 1.1). In addition, in all couplets except the first, 
the couplet number for the first half of a couplet is followed by a number in parentheses (e.g., 2(1).). 
This is the number of the previous couplet and allows you trace your steps back if you make a 
mistake. The apostrophe included with the second half of a couplet helps you determine which 
characters you selected when backtracking trough the key. It is important to read both options 
completely in order to insure correct identification. Choose the character or characters that match 
the specimen you are keying out. Illustrations are provided with most character descriptions to help 
with identification. 

 

Once you have decided what character or characters match your specimen, the number following 
the character description will direct you to the next couplet. Go to the couplet that is given and 
again find the character or characters that match your specimen and proceed to the next couplet. 
Eventually you will reach the name of an organism, which means you have identified the specimen. 

 
If you can identify the specimen further, a chapter number will follow the specimen’s name. If a 
chapter number is given, go to this chapter and begin the new key following the same steps 
described above. If you reach a couplet and neither character or set of characters matches your 
specimen, you may have made an error. If this occurs, you may need to backtrack and determine 
where the mistake was made. 

 
Once you have arrived at a determination, follow the page number given after the organism’s name. 
This will take you to a more detailed description of the organism as well as an illustration of a 
characteristic member from that group. Use the description to double check your identification. If 
you are unsure of your identification, reference other entomological texts (see Appendix E) or 
consult with someone experienced with identifying aquatic invertebrates. Keep in mind, the more 
practice you have, the easier it becomes to identify aquatic invertebrates. 
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Couplet #2 – part 1 

Description of 
character(s) 
for the first part 
of couplet #2 

 

Figure number for 
the illustration of the 
character in this 
couplet 

 
 
 

Next couplet (if your organism 
matches the description, go to 
couplet 3) 

 
 

 

Illustration of 
character(s) 
for the first part 
of couplet #2 

 
 

 

Couplet #2 – part 2 
(the apostrophe 
indicates this is the 
second part of the 
couplet) 

 
 

 

Figure number 
and description 
of illustration 

 
 

This is couplet #3; the 
number in parentheses 
tells you the previous 
couplet and helps you 
trace you steps if you 
need to backtrack. 

 
Name of organism 
keyed out 

 
 
 

 

Arrow pointing to 
character described 
in couplet 

 
 
 
 
 

Labeled character 
 

Figure 1.1: Dichotomous key layout example. 
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Layout of Descriptions for Families and Groups 
 

A description of each insect order is provided before each order key. This information includes a 
description of the biology of the group and a description of the major characters used to identify the 
group and families within that group. An illustration of a generalized specimen for each order with 
labeled structures is also provided to aid with orientation and identification of structures used in the 
key. In addition, a description of each taxon is provided at the end of each key. Each scientific 
name at the top of the taxon description is a family name (these names end in “idae”). For taxa that 
are not families, the classification level (e.g., class, order) follows the taxonomic name in parentheses. 
The information for each taxon is organized into the following categories: 

 
Common Name: Organisms are designated a single scientific name following rules of the 
International Code of Zoological Nomenclature, but many organisms also have one or many 
common names. In this guide, common names for the groups are provided. Due to the variability 
of common names, some invertebrates may have additional common names or a common name 
may be applied to multiple groups. If you want to be sure you are applying the correct name to an 
organism it is generally best to use the scientific name. 

 
Feeding Group: Another way to classify organisms is to place them in categories according to their 
feeding behavior or habit. The most common feeding habit is given for each taxon. In some cases 
several feeding habits are listed for a single taxon because many families contain numerous species 
using variety of feeding strategies. In addition, a single organism may change its feeding habits as it 
matures, as it passes through different life stages, or as food availabilities change. Be aware that your 
organism may not match the feeding habit given for the group because there are often unusual 
species or exceptions in a family. A complete description of feeding habits provided in Appendix C. 

 
Tolerance Value: Invertebrates used to evaluate water quality are often given a number to 
represent their tolerance or intolerance to pollution. Higher numbers represent increased tolerance 
while lower numbers represent intolerance. In this guide, values of 0 through 3 are considered 
indicative of a low tolerance to stress, values of 4 through 6 a moderate tolerance, and values of 7 
through 10 a high tolerance. Similar to feeding habits, the pollution tolerance can vary among 
species within a family or group. Additionally, many pollution tolerance values are based on only 
one or a few types of impact. For example, the pollution tolerance values given in this key are 
mainly for organic pollution and may not accurately reflect an organism’s tolerance to heavy metals 
or toxic chemicals. Most of the tolerance values giving in this key are from Hilsenhoff (1988). 
Tolerance values for taxa not included in Hilsenhoff (1988) are taken from Barbour et al. (1999). 
For example, tolerance values for many Hemiptera and Coleoptera are not included in Hilsenhoff 
(1988). In addition, tolerance values have not been determined for many taxa and are listed as 
undetermined in this guide. 

 
Habitat: The habitat section provides information on the type of water body and habitat in which 
an invertebrate can be found. Again, this information is based on the habitats of the majority of the 
species or the most common species within the family or group, but there are almost always 
exceptions. A complete description is provided in Appendix C. 

 
Length: Lengths provided are for mature larvae and adults. Lengths do not include antennae and 
cerci when they are present. 

 
Characteristics: This section lists a number of the more important diagnostic characters for the 
group. Unique characters used in the key are listed here along with additional characters not unique 
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Kingdom – Animalia 

Phylum – Arthropoda 

Class – Insecta 

Order – Diptera 

Family – Chironomidae 

Genus – Chironomus 

Species - riparius 

 
 

 

to the group. These additional non-unique characters can sometimes be helpful when you have a 
difficult specimen. After you key out an organism, check the characteristics listed under the group 
description in order to double check your identification. 

 
Notes: Some additional information about the biology of the group is included. This can include 
information on feeding, economic importance, or any interesting facts about these organisms. 

 
 

Nomenclature: Common and Scientific Names 
 

In this key organisms are often referred to by both their common and scientific names. A single 
organism can have several common names depending on who is referring to the organism and in 
what region it is found. Scientific names are more specific because international rules dictate that an 
organism can have only one scientific name. 

 
The use of scientific names permits the classification of organisms into nested categories based on 
the evolutionary history of the organisms. For example, the species Chironomus riparius belongs to 
the family Chironomidae that in turn belongs to the order Diptera within the class Insecta (Figure 
1.2). This means all of the species within the family Chironomidae are more closely related to each 
other than they are to any other species outside of the family. 

 
As you move up the classification, all of the families in the order Diptera are more closely related to 
each other than they are to other families. As you move through the keys you will be working your 
way down this classification. For example, the first key deals with organisms belonging to the 
kingdom Animalia. The next key is for Insecta, a class nested within Animalia, followed by keys for 
several orders within Insecta. However, the individual keys are not necessarily based on the 
evolutionary relationships of these organisms. 

 
The characters used to identify organisms are not always the same characters used to determine how 
closely they are related. This is because many of the characters used to determine evolutionary 
relationships are very difficult to see (e.g., internal morphology, genetics) or require live specimens 
(e.g., behavior). Therefore, you must be careful about the evolutionary conclusions you make using 
this guide. The only way to be sure if organisms are closely related is if they belong to the same 
group (e.g., family, order, class) and not how closely they key out in this guide. 

 

 
Figure 1.2: Taxonomic hierarchy using the midge Chironomus riparius as an example. 
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2   AQUATIC INVERTEBRATES  
Aquatic invertebrates can be found in nearly any habitat from small temporary pools to large lakes 
and small springs to large rivers. Some of the more extreme habitats include highly saline waters 
(e.g., Great Salt Lake), pools of petroleum, sewage treatment plant lagoons, and hot springs. Within 
a water body, aquatic invertebrates inhabit a variety of habitats. In lentic, or standing waters, aquatic 
invertebrates occur at the bottoms of deep lakes, along vegetated margins, and in open water. In 
lotic, or flowing waters, aquatic organisms occur under stones or woody debris, buried in sand or 
sediment, and crawling or sprawling on rocks, leaf packs, and snags. The greatest diversity of 
aquatic invertebrates is found in medium-sized, forested streams with cobble and gravel substrates. 

 
There is great deal of diversity represented by aquatic invertebrates. Despite the abundance and 
diversity of aquatic invertebrates they are often inconspicuous and few people are aware of their 
presence, much less their importance. Current knowledge of the life history, ecology, and 
geographic range of aquatic invertebrates is limited in part by the huge diversity of aquatic 
invertebrates. 

 
Aquatic invertebrates feed on a variety of food types including tree leaves, algae, wood, detritus, 
other invertebrates, and even some vertebrates such as small fish and tadpoles. Aquatic 
invertebrates are an integral part of aquatic food webs, and in some cases are important in terrestrial 
food webs. They break down material from primary production (e.g., leaves, algae) and consume 
materials such as fungus, dead animals, and bacteria. By assimilating these materials and breaking 
large particles into smaller pieces, aquatic invertebrates make energy and nutrients available to other 
invertebrates and fish. 

 
Aquatic invertebrates are also used to assess the health of streams, lakes, and wetlands because 
different species have different tolerances to a variety of pollutants. For example, some 
invertebrates (e.g., stoneflies, caddisflies, and mayflies) are usually intolerant of pollution and are 
often the first organisms to die or disappear if a water body becomes polluted. This means a water 
body that lacks these taxa, but supports more tolerant taxa, is likely polluted. However, these kinds 
of analyses require accurate identification of invertebrates collected in samples. The keys and 
descriptions in this guide will help with the identification of the more common aquatic invertebrates 
in the Upper Midwest. 
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Key to Aquatic Invertebrates 

1. Body without segments or shell (Figs. 2.1, 2.2) .......................................................................... 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.1: Turbellaria, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.2: Monhystera sp. 
(Nematoda). 

 

1'. Body segmented (Figs. 2.3, 2.5, 2.7) or with a shell (Figs. 2.4, 2.6) ......................................... 4 

 
Figure 2.3: 
Oligochaeta. 

 

 
Figure 2.4: Physella 
gyrina (Physidae) 
Ventral View. 

 

 
Figure 2.5: Progomphus 
serenus (Gomphidae) 
larva, Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.6: 
Sphaerium simile 
(Sphaeriidae). 

Figure 2.7: Hydracarina, 
Dorsal View. 
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2(1). Body flattened (Fig. 2.8) ........................... Turbellaria (flatworms, planarians) p. 23 

 
 
 

Figure 2.8: Turbellaria, 
Dorsal View. 

2'. Body elongate and cylindrical (Figs. 2.9, 2.10) ........................................................................... 3 

 
Figure 2.9: Monhystera sp. 
(Nematoda). 

 

 
Figure 2.10: Nematomorpha. 

 
 
 
 

3(2' ) . Large and elongate (greater than 1 cm in length) (Fig. 2.11)...... ........................................ 
. ................................. Nematomorpha (hairworms, horsehair worms) p. 23 

 
 
 
 
 
 
 

 
Figure 2.11: Nematomorpha. 

 
 
 

3'. Small (less than 1cm in length) (Fig. 2.12) ............... Nematoda (roundworms) p. 24 

 
 
 
 

 
Figure 2.12: Monhystera 
sp. (Nematoda). 
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4(1' ) . Shell present (Figs. 2.13 - 2.16) (Phylum MOLLUSCA – clams & snails) ................... 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.13: Sphaerium 
simile (Sphaeriidae). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.14: Dreissena 
polymorpha (Dreissenidae). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.15: Physella 
gyrina (Physidae) 
Ventral View. 

 
 
 
 
 
 
 

 

Figure 2.16: Gyraulus 
deflectus (Planorbidae) 
Ventral View. 

 

4'. Shell absent – note: be careful with this character because a hardened exoskeleton is often present 

(Figs. 2.17 – 2.19) ............................................................................................................................6 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.17: 
Progomphus 
serenus 
(Gomphidae) larva, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.18: 
Chironomus tentans 
(Chironomidae) larva, 
Lateral View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Gammaridae) 
Lateral View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.19: 
Gammarus fasciatus 
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5(4). Shell consists of one piece (Figs. 2.20, 2.21) ...................................................................... 
. ................................................................. Gastropoda (snails & limpets) p. 29 

 
 
 

 
 
 
 

Figure 2.20: Physella 
gyrina (Physidae) 
Ventral View. 

Figure 2.21: Gyraulus 
deflectus (Planorbidae) 
Ventral View. 

 

 

5'. Shell consists of two pieces (valves) (Figs. 2.22 - 2.24)....................................................... 
. .................................................. Bivalvia (freshwater mussels & clams) p. 30 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 2.22: 
Dreissena polymorpha 
(Dreissenidae). 

Figure 2.23: 
Sphaerium simile 
(Sphaeriidae). 

 
Figure 2.24: 
Unionidae. 
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6(4' ) . Body with 20 or more segments; body shape worm-like (Figs. 2.25, 2.26) (Phylum 

ANNELIDA – worms & leeches) ............................................................................. 7 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.25: 
Hirudinea, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.26: 
Oligochaeta. 

 

6'. Body with fewer than 20 segments; body shape variable (Figs 2.27 - 2.31) (Phylum 

ARTHROPODA – insects, spiders, & crustaceans)................................................. 8 
 

 

Figure 2.27: 
Progomphus serenus 
(Gomphidae) larva, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.30: 
Hydracarina, 
Dorsal View. 

 

Figure 2.28: 
Chironomus tentans 
(Chironomidae) larva, 
Lateral View. 

 

Figure 2.29: Generalized 
Cambaridae, Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.31: 
Gammarus fasciatus 
(Gammaridae) 
Lateral View. 
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7(6). Suction disk present at one or both ends (Figs 2.32, 2.33) ................................................. 
. .................................................................................... Hirudinea (leeches) p. 24 

 

 
mouth 

 
 

Figure 2.32: Generalized 
Hirudinea, Ventral View. 

 
 
 
 

7'. Suction disk absent (Fig. 2.34) ................ Oligochaeta (aquatic earthworms) p. 25 
 

Figure 2.34: 
Oligochaeta. 

sucker 

Figure 2.33: Hirudinea, 
Dorsal View. 
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8(6' ) . Four or more pairs of segmented legs (Figs. 2.35- 2.37)........................................................... 9 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.35: Hydracarina, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.36: Generalized 
Cambaridae, Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.37: Gammarus 
fasciatus (Gammaridae) 
Lateral View. 

 
 
 

8'. Three (Figs. 2.38 - 2.40) or no (Figs. 2.41, 2.42) pairs of segmented legs ............................ 15 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.38: 
Progomphus serenus 
(Gomphidae) larva, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.39: 
Hydrobiomorpha sp. 
(Hydrophilidae) adult, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.40: 
Hesperophylax 
designatus 
(Limnephilidae) 
larva, Lateral View. 

 
 

Figure 2.41: 
Chironomus 
tentans 
(Chironomidae) 
larva, Lateral View. 

 

 
Figure 2.42: 
Tabanus 
reinwardtii 
(Tabanidae) larva, 
Lateral View. 
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9(8). Fours pairs of segmented legs; antennae absent (Figs. 2.43, 2.44) (Class ARACHNIDA 

– spiders & mites) ................................................................................................... 10 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.44: Dolomedes sp. 
(Pisauridae) Dorsal View. 

Figure 2.43: Hydracarina, 
Dorsal View. 

 

 

9'. Five or more pairs of segmented legs; antennae present (Figs. 2.45 -2.47) (Subphylum 

CRUSTACEA – shrimps, crayfishes, sow bugs, scuds, water fleas, etc.) .............. 11 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.45: Generalized 
Cambaridae, Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.46: Caecidotea sp. 
(Asellidae) Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.47: Gammarus 
fasciatus (Gammaridae) 
Lateral View. 
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Figure 2.53: Gammarus fasciatus 

 

10(9). Body consists of 2 segments (cephalothorax and abdomen) (Fig. 2.48) ............................. 
. ....................................................................................... Araneae (spiders) p. 25 

 
 
 

 

abdomen 

 
 
 

cephalothorax 

 
Figure 2.48: Dolomedes sp. 
(Pisauridae) Dorsal View. 

10. Body apparently unsegmented (Fig. 2.49) .............. Hydracarina (water mites) p. 26 

 
 
 
 
 
 

 
Figure 2.49: Hydracarina, 
Dorsal View. 

 

11(9 ' ) . Five pairs of segmented legs (Figs. 2.50, 2.51) (Order DECAPODA – shrimps & 

crayfishes) ................................................................................................................ 12 
 
 
 
 
 
 
 
 
 

 
Figure 2.50: Generalized 
Cambaridae, Dorsal View. 

 
 
 
 
 
 
 
 
 
 

Figure 2.51: Palaemonetes 
paludosus (Palaemonidae) 
Lateral View. 

 

11'. Seven pairs of segmented legs (Figs. 2.52, 2.53) ....................................................................... 13 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(Gammaridae) Lateral View. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.52: Caecidotea sp. 
(Asellidae) Dorsal View. 
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12(11). Hinged claws on the first three legs (first pair usually greatly enlarged) (Fig. 2.54).............. 
. ............................................................................ Cambaridae (crayfishes) p. 26 

 
 
 
 
 

Figure 2.54: Generalized 
Cambaridae, Dorsal View. 

 
 
 

12'. Hinged claws on first two legs (first pair not enlarged) (Fig. 2.55)...................................... 
................................................................................Palaemonidae (shrimp) p .27 

 
 
 
 
 
 

 

Figure 2.55: Palaemonetes 
paludosus (Palaemonidae) 
Lateral View. 

 
 

 

13(11' ). One antennal pair much longer than the other; body dorso-ventrally flattened (Fig. 2.56) .. 
. ..................................................sopoda – Asellidae (aquatic sow bugs) p. 27 

antenna 1 antenna 2 

 
 

 

Figure 2.56: Cephalothorax 
of Caecidotea sp. (Asellidae) 
Dorsal View. 

 

13'. Antennae of equal length; body laterally flattened (Fig. 2.57) (Order AMPHIPODA – 

scuds, sideswimmers) ............................................................................................. 14 
 
 
 
 
 
 

 
Figure 2.57: Cephalothorax of 
Gammarus fasciatus 
(Gammaridae) Lateral View. 

 

antenna 1 
antenna 2 
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14(13' ) . Segmented flagellum arising from distal end of 3rd antennal segment (Fig. 2.58) ................ 
. ................................................................................................ Gammaridae p. 28 

 
 
 
 

Figure 2.58: Cephalothorax 
of Gammarus fasciatus 
(Gammaridae) Lateral View 
– accessory flagellum 
indicated by arrow. 

 

14'. Segmented flagellum absent from distal end of 3rd antennal segment (Fig. 2.59) ................ 
. ................................................................................................... Hyalellidae p .28 

 
 
 

Figure 2.59: Cephalothorax 
of Hyalella azteca 
(Hyalellidae) Lateral View – 
lack of accessory flagellum 
indicated by arrow. 

 
 
 

15(8' ) . Abdomen with 6 or fewer segments; wingless; small (usually less than 3mm) (Fig. 2.60).... 
. ........................................................................... Collembola (springtails) p. 31 

 

Figure 2.60: Agrenia 
bidenticulata (Collembola) 
Lateral View. 

 

15'. Abdomen with more than 6 segments; wings present or absent; size variable 

(Figs. 2.61 - 2.65) .............................................Insecta (insects) Chapter 3 - p. 35 

 
Figure 2.61: 
Progomphus serenus 
(Gomphidae) larva, 
Dorsal View. 

Figure 2.62: 
Hydrobiomorpha sp. 
(Hydrophilidae) adult, 
Dorsal View. 

Figure 2.63: 
Hesperophylax 
designatus 
(Limnephilidae) 
larva, Lateral View. 

Figure 2.64: 
Chironomus 
tentans 
(Chironomidae) 
larva, Lateral View. 

Figure 2.65: 
Tabanus 
reinwardtii 
(Tabanidae) larva, 
Lateral View. 
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Non-Insect Invertebrate Descriptions 
 

Turbellaria* (Class)  
 

Common Name: Flatworms and Planarians 
Feeding Group: Collector/Gatherers 
Tolerance Value: 4 (Moderate) 
Habitat: Flatworms can be found in nearly any habitat. They are 

most commonly encountered on rocks in slowly flowing 
water, but they can be found in lakes, ponds, streams, 
springs, and temporary water bodies. 

Size: Small to large (1-30 mm) 
Characteristics: Body flattened dorsally; no segments; two eyespots usually 

present. 
Notes: Most Turbellaria are smaller than 1 mm with a rounded 

body, but these types are not commonly encountered. 
The triclads are the most commonly encountered 
Turbellaria.  When preserved they are often curled or 
shriveled and more closely resemble small, shriveled, 
unsegmented leech. Planarians exhibit a variety of 
tolerances, but in situations where a large number of 
planarians are present there is often organic pollution. 

Figure 2.66: 
Turbellaria, 
Dorsal View. 

 

* The description for Turbellaria includes only the more commonly encountered Tricladida 
flatworms. 

Nematomorpha (Class)  

Common Name: Hairworms and Horsehair Worms 
Feeding Group: Parasites 
Tolerance Value: Undetermined 
Habitat: Adults  occur  in  puddles  and  in 

shallow areas of ponds, marshes, and 
streams. The larvae are internal 
parasites of grasshoppers, crickets, 
terrestrial beetles, and occasionally 
aquatic insects. 

Size: Large (100-700 mm) 
Characteristics: Body long and slender; no segmentation. 

Figure 2.67: Nematomorpha. 

Notes: Nematomorpha have an interesting life history. It is believed that after hatching 
the larvae encyst on streamside vegetation where they are consumed by potential 
hosts. If the larval cyst is consumed by an appropriate host, the larva burrows 
through the intestinal wall into the body of the host. It feeds on its host’s 
tissues until the worm matures. If the host falls into water, the worm breaks 
through its host’s body wall and becomes a free-living adult. There also appears 
to be evidence that if the host is not near water when the worm is ready to 
emerge, the host will seek out water. This suggests a potential mechanism the 
worm uses to bring its host to an appropriate habitat. 
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Common Name: Roundworms 
Feeding Group: Parasites, Piercers, Shredders 
Tolerance Value: 5 (Moderate) 
Habitat: Nematodes are found in and on the substrate in 

just about any aquatic habitat. 
Size: Small (1-10 mm) 
Characteristics: Worm-like in appearance; no segmentation; 

body pale and usually translucent. 
Notes: Roundworms are extremely abundant, however 

due to their small size they are rarely collected 
in standard aquatic samples. Some are free 
living, but many of the nematodes collected in 
stream samples are parasites and can be seen 
curled up inside some aquatic invertebrates. 

 

Nematoda (Phylum) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure 2.68: 
Monhystera sp. 
(Nematoda). 

 

Hirudinea (Class) 
 

Common Name: Leeches 
Feeding Group: Parasites, Predators 
Tolerance Value: 10 (High) 
Habitat: Leeches primarily live in standing waters such as marshes, 

pond and lake margins, and in the pools of streams and 
rivers. Some kinds occur in fast flowing waters. They are 
usually located on vegetation, attached to prey, or on other 
solid substrates. 

Size: Small to very large (4-450 mm) 
Characteristics: Body flattened with 34 segments (segments secondarily 

divided so there appears to be many more); eyespots 
usually present dorsally at anterior end (sometimes hard to 
see in preserved specimens); suction disk present at one or 
both ends; no bundles of hairs present. 

Notes: Although leeches are best known as bloodsuckers, most 
leeches collected by aquatic biologists feed on small 
invertebrates. However, even the predatory kinds feed 
only on the fluids of invertebrates by crushing the prey in 
the mouth and then expelling the exoskeleton from the 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.69: 
Hirudinea, 
Dorsal View. 

mouth or anus. Some leeches are scavengers. The few external parasitic leeches 
feed on the blood of a host organism (e.g., fish, frogs, turtles, birds, and 
mammals) by using a rasping tongue to penetrate the skin. To keep the blood 
from clotting while a leech is feeding, an anticoagulant (hirudin) is injected into 
the opening. 
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Oligochaeta (Class)  
 

Common Name: Aquatic Earthworms 
Feeding Group: Collector/Gatherers 
Tolerance Value: 8 (High) 
Habitat: Oligochaeta most commonly live 

in lakes, ponds, marshes, and in 
stream pools. Some small kinds 
are found in the swift areas of 
streams. They are most 
commonly found in soft 
sediments, but some can be found 
in coarse detritus, on vegetation, 
and in coarse substrates. 

Size: Small to Large (1-30 mm; up to 150 mm) 
Characteristics: Body elongate and worm-like; body divided into many segments; most segments 

have bundles of hairs; no eyespots or suckers present. 
Notes: Oligochaetes are closely related to and look very similar to the earthworms that 

you can find in your garden. Oligochaetes, especially Tubifex worms, can live in 
extremely polluted waters with very low dissolved oxygen levels. Severely 
organically enriched habitats, (e.g., below waste water treatment plants) often 
have large populations of these worms. Some kinds also live at the bottom of 
lakes where dissolved oxygen levels are low. However, there is a diversity of 
tolerances to a wide variety of impacts represented in this group. 

 
Araneae (Order)  

 

Common Name: Spiders 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Semiaquatic spiders live along the margins of lakes, 

ponds, streams, and marshes. They are found on 
vegetation, on the shore, and on the water surface. 

Size: Medium to large (up to 50 mm) 
Characteristics: Body consists of cephalothorax (fused head and 

thorax) and an abdomen; four pairs of segmented 
legs. 

Notes: There are two types of spiders commonly found 
along streams. The long-jawed spider is a slender 
spider with long legs that builds a web in the 
vegetation or on man-made structures alongside and 
over streams in order to capture recently hatched 
aquatic insects. The second type of spider is more 
robust and lives along the margins of streams and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.71: Dolomedes sp. 
(Pisauridae) Dorsal View. 

skates across the water on the surface tension. These fishing and wolf spiders 
feed on emerging insects or insects trapped on the surface of the water. In 
some cases, the spiders use the water surface like a web and can sense the 
disturbance caused from an invertebrate trapped on the water surface. Some of 
the fishing spiders will dive under the water surface either to escape predators or 
to catch prey. 

 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.70: Oligochaeta. 
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Hydracarina (Suborder Trombidiformes) 
 

Common Name: Water Mites 
Feeding Group: Predators 
Tolerance Value: 4 (Moderate) 
Habitat: Hydracarina  most  commonly  live  in  the 

shallow waters of lakes, ponds, and marshes. 
They can also be found in streams and rivers 
of all sizes. They usually occur amongst 
vegetation. 

Size: Small (1-7 mm) 
Characteristics:  No  antennae  present;  pair  of  pedipalps 

extending from front; four pairs of segmented 
legs; body appears to consist of only the 
abdomen with no segments. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.72: Hydracarina, 
Dorsal View. 

Notes: As larvae, water mites are parasitic on aquatic insects. Sometimes when aquatic 
insects are collected, water mite larvae can be seen attached to thoracic, 
abdominal, and leg joints. Some adults are bright red, orange, or green. Water 
mite adults are primarily predators. Much like their close relatives, the spiders, 
water mites catch invertebrates, pierce the cuticle of their prey, and inject 
digestive juices. After some of the digestive enzymes have softened the tissues, 
water mites suck out the fluids and discard the remaining exoskeleton. 
Hydracarina is not a formal taxonomic term, but is rather an informal term used 
to describe a group of families in the suborder Trombidiformes. 

 
Cambaridae (Family) 

 

Common Name: Crayfishes 
Feeding Group: Collector/Gatherers 
Tolerance Value: 6 (Moderate) 
Habitat: Crayfishes live in a variety of habitats from small 

streams to large rivers, in lakes, ponds, marshes, 
swamps, and ditches. They can be found under 
rocks and logs, in snags and detritus, or burrowed 
into the substrate. 

Size: Medium to large (10-150 mm) 
Characteristics: Cephalothorax (fused head and thorax) cylindrical 

and abdomen dorsally flattened; one pair of 
compound eyes present; one pair of antennae 
longer than other pairs; 5 pairs of walking legs (first 
3 pairs with hinged claws and first pair usually 
greatly enlarged); 6 abdominal segments; 5 pairs of 
appendages on first 5 abdominal segments; 
abdomen terminating in flipper-like structure. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2.73: Cambaridae, 
Dorsal View. 

Notes: Crayfishes are probably the best-known freshwater crustaceans. The most 
commonly encountered crayfishes are found under cover in streams (e.g., under 
rocks or in snags). The less commonly encountered kinds are burrowers that 
spend most of their lives underground. The burrowing species are most 
commonly collected as juveniles in streams, marshes, swamps, and ditches or 
they can be observed crawling about on warm rainy nights searching for mates. 
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Palaemonidae (Family)  
 

Common Name: Shrimps 
Feeding Group: Scrapers 
Tolerance Value: 4 (Moderate) 
Habitat: Shrimps are found in areas of 

slow to no flow in lakes, ponds, 
streams, and rivers. They are 
usually collected in areas of 
aquatic vegetation. 

Size: Medium to large (25-240 mm) 

Characteristics: Cephalothorax (fused head and 
thorax) and abdomen cylindrical 
with some side to side flattening; 

Figure 2.74: Palaemonetes 
paludosus (Palaemonidae) 
Lateral View. 

one pair of compound eyes present; one pair of antennae longer than other 
pairs; 5 pairs of walking legs (first 2 pairs with hinged claws; 5 pairs of 
appendages on first 5 abdominal segments; first pair not greatly enlarged); 
abdomen terminating in flipper-like structure. 

Notes: Shrimps are not as important aquatic ecosystem components as crayfishes due 
to their rather restricted habitat and feeding habits. They are most common in 
the back waters of larger rivers. 

 
 

Isopoda (Order)  
 

Common Name: Aquatic Sow Bugs 
Feeding Group: Collector/Gatherers 
Tolerance Value: 8 (High) 
Habitat: Isopods are found in a variety of locations 

including streams, springs, ponds, and 
marshes, but they most commonly occur in 
small streams and springs. They are 
generally found in snags, overhanging 
vegetation, root mats, and around cobble. 

Size: Small to large (5-20 mm) 
Characteristics:  Body dorsally flattened; 2 pairs of antennae 

with one pair much longer than the other; 7 
pairs of walking legs (first pair claw-like; 
remaining pairs simple with pointed claw); 6 
pairs of appendages on ventral side of 
abdomen (only last pair visible from top). 

 
Figure 2.75: Lirceus sp. 
(Asellidae) Dorsal View. 

Notes: Aquatic sow bugs are closely related to terrestrial sow bugs that are found 
amongst decomposing leaves and logs. There is only one family of aquatic sow 
bugs commonly collected in North America (Asellidae). Isopods are an 
important food source for fish and invertebrate predators. Aquatic sow bugs 
are usually grey when preserved. 
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Figure 2.76: Gammarus 
fasciatus (Gammaridae) 
Lateral View. 

Figure 2.77: Hyalella azteca 
(Hyalellidae) Lateral View. 

 

Amphipoda (Order) - Families Gammaridae & Hyalellidae  
 

Common Name: Scuds and Side-Swimmers 
Feeding Group: Collector/Gatherers 
Tolerance Value: Gammaridae = 4 (Moderate); Hyalellidae = 8 (High) 
Habitat: Amphipods most commonly occur in the shallow regions of streams, springs, 

lakes, ponds, and marshes. They are generally found in snags, overhanging 
vegetation, root mats, and around cobble. 

Size: Small to medium (5-20 mm) 
Characteristics:  Body flattened from side to side; two pairs of antennae of nearly equal length on 

cephalothorax; 7 pairs of walking legs (first two pairs claw-like; remaining pairs 
simple with pointed claw); 6 pairs of appendages on ventral side of abdomen. 

Notes: Amphipods are also crustaceans. The family Hyalellidae was formerly called 
Talitridae so some publications may refer to this group by its old name, but they 
are the same organisms. Scuds can swim rapidly on their sides when disturbed, 
hence the name side-swimmer. Amphipods are important food sources for fish 
and invertebrate predators. They can be extremely abundant in water bodies 
without fish and are important in the breakdown of organic matter. Amphipods 
are generally white when preserved. The two common families can be separated 
by the presence or absence of a segmented flagellum arising from distal end of 
the third antennal segment. However, the flagellum is sometimes difficult to 
discriminate from setae so caution must be exercised when looking for this 
character. 
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Gastropoda (Class)  
 

Common Name: Snails and Limpets 
Feeding Group: Scrapers 
Tolerance Value: 7 (High) 
Habitat: Gastropods are found in a variety of habitats including streams, rivers, ponds, 

lakes, marshes, and swamps. They occur on rocks, vegetation, silt, detritus, and 
sand. 

Size: Small to large (2-70 mm) 
Characteristics:  Single shell; shell is usually coiled (not coiled in the limpets[Fig. 2.82]). 
Notes: Snails can be divided into two groups based on how they breathe. One group 

uses gills to obtain dissolved oxygen from the water (Prosobranchia) while the 
other group breathes air using a structure that functions like a lung (Pulmonata). 
Generally the presence of gilled snails is a sign of better water quality (higher 
dissolved oxygen). Although the presence of a few lunged snails does not 
necessarily indicate pollution, a large number of these snails is often indicative 
of impacted waters since they can survive in low dissolved oxygen conditions. 

 
Figure 2.78: Lymnaeidae, 
Ventral View. 

Figure 2.79: Bithyniidae, 
Ventral View. 

Figure 2.80: Physella gyrina 
(Physidae) Ventral View. 

Figure 2.81: Gyraulus deflectus 
(Planorbidae) Ventral View. 

 
 

 
Figure 2.82: Ferrissia sp. 
(Ancylidae) Ventral View. 

Figure 2.83: Littoridinops 
tenuipes (Hydrobiidae) 
Ventral View. 

Figure 2.84: Lioplax 
subcarinata (Viviparidae) 
Ventral View. 

Figure 2.85: Goniobasis 
livescens (Pleuroceridae ) 
Ventral View. 
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Bivalvia (Class)  
 

Common Name: Freshwater Mussels and Clams 
Feeding Group: Collector/Filterers 
Tolerance Value: 7 (High) 
Habitat: Bivalves can be found in nearly any habitat. They generally occur buried in the 

substrate although some taxa such as zebra mussels occur attached to solid 
substrates. 

Size: Small to Very Large (2-250 mm) 
Characteristics: Two shells opposite of each other connected by hinge; shape of shells highly 

variable. 
Notes: Some species in this group can be very large (up to 250 mm) as in the 

Unionidae, while others, such as the Sphaeriidae, can be very small (2-20 mm). 
One particular species of mussel has been getting a lot of attention. The 
introduced zebra mussel (Fig. 2.89) can have a major impact on aquatic 
ecosystems through competition for resources and by smothering some species 
of native bivalves. The Asian clam (Corbicula fluminea) is also an introduced 
species. 

 

 

Figure 2.86: Corbiculidae. 

 
 

 

 
Figure 2.88: Unionidae. 

Figure 2.87: Sphaerium 
simile (Sphaeriidae). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2.89: Dreissena 
polymorpha (Dreissenidae). 
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Figure 2.90: Agrenia 
bidenticulata (Collembola) 

 

Collembola (Order)  
 

Common Name: Springtails 
Feeding Group: Collector/Gatherers 
Tolerance Value: 10 (High) 
Habitat: Springtails occur on water surfaces 

in calm waters or water body 
margins in nearly any type of water 
body. 

Size: Small (<2 mm) 

Lateral View. 

Characteristics: Wings absent; abdomen with only six segments; tubule 
(collophore) on ventral surface of first abdominal 
segment; abdomen terminates in a forked appendage 
(furcula). 

Notes: These are small invertebrates are closely related to the 
insects. In fact some publications include Collembola 
with the class Insecta. Most species of this order are 
not associated with water bodies. Those species that 
are semiaquatic do not enter the water and are found 
on the surface or margins of water bodies. When 
disturbed, Collembola jump by using their furcula. 
The furcula is held under the abdomen by a catch on 
the third abdominal segment. When the furcula is 
released, the organism is propelled into the air. 

 

Figure 2.91: Isotomurus 
tricolor (Collembola) 
Dorsal View. 
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Other Commonly Encountered Invertebrates Not Included in the Key 
 

Cladocera (Suborder) 
 

Common Name: Water Fleas 
Feeding Group: Collector/Filterers 
Tolerance Value: Undetermined 
Habitat: Planktonic cladocerans from lakes and ponds are 

probably the best known, but these small 
crustaceans also occur in marshes, bogs, streams, 
and rivers. Most are associated with the water 
column, but some live among the gravel in riffles. 
They are very abundant in most lakes, ponds, and 
wetlands, but tend to be much less common in fast 
flowing streams. 

Size: Small (<3 mm) 
Characteristics: Body shape usually round or oval and appearing to 

consist of two valves as in a clam; large eye on 
head; first pair of antennae inconspicuous; second 
pair of antennae large and used for swimming; legs 
and postabdomen concealed. 

 
 

Figure 2.92: Daphnia pulex 
(Daphniidae) Lateral View 

Notes: Cladocerans are very well studied and important aquatic organisms. They are an 
important link in the food webs of lakes and ponds as they are a food source for 
a variety of fish and invertebrates. In some cases they are responsible for 
helping to clarify water in lakes and ponds by consuming large amounts of algae. 
They are also very sensitive to a variety of man-made chemicals so they are 
commonly used to test the toxicity of these compounds. 

Copepoda (Subclass) 

Common Name: Copepods 
Feeding Group: Collector/Gatherers, Collector/Filters 
Tolerance Value: Undetermined 
Habitat: Copepods are found in nearly every type of water 

body in the water column or in the benthos. 
They are most abundant in lakes, ponds, and 
wetlands and tend to be much less common in 
fast flowing streams. 

Size: Small (<4.5 mm – usually <2 mm) 
Characteristics: Body shape is generally cylindrical; single simple 

eye is generally present; first antennae long; 
second antennae generally small; abdomen and 
some of the thoracic segments are usually 
articulated to form a tail-like structure; a pair of 
rami extend from last abdominal segment. 

Notes: Copepods are an important segment of many 
aquatic food webs because they consume algae 
and other microorganisms and are in turn fed on 
by fish and invertebrates. 

Figure 2.93: Macrocyclops ater 
(Cyclopidae) Dorsal View 
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 Ostracoda (Class)  
 

Common Name: Seed Shrimps 
Feeding Group: Collector/Filterers, 

Collector/Gatherers 
Tolerance Value: Undetermined 
Habitat: Ostracods can be found in a 

variety of habitats including 
streams, lakes, ponds, and 
marshes. They sometimes 
occur in flowing waters, but 
they most commonly occur in 
standing waters. 

Size: Small (<3 mm) 
Characteristics: Body covered by a shell giving 

Figure 2.94: Cypria 
obesa (Ostracoda) 
Lateral View. 

the organism a bivalve-like or seed-like appearance; appendages (e.g., legs, 
maxillae, mandibles, and antennae) are concealed within the shell although some 
appendages may protrude in preserved specimens. 

Notes: Although sometimes abundant, ostracods are not a large part of aquatic food 
webs and they are not a large food source for fish. Due to the presence of a 
shell, there is a great deal of sub-fossil information on ostracods. They have 
been used in some studies to reconstruct the chemical and physical habitat of 
water bodies by looking at ostracods in sediment core samples. 
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 SUBCLASS INSECTA  
Aquatic Insects 

 
 

Aquatic insects are a very abundant and diverse group that inhabits a variety of aquatic 
environments. These organisms are an important component of aquatic (and sometimes terrestrial) 
food webs because they break down and process organic matter and provide food for invertebrates 
and vertebrates (e.g., fish, birds). Despite their importance in aquatic ecosystems, very few insects 
spend their entire lives submerged in water. Most aquatic insects undergo an aquatic immature stage 
followed by a terrestrial adult (e.g., Ephemeroptera, Odonata, Plecoptera, Trichoptera, Megaloptera). 
Even in cases where both the larva and adult are aquatic, often the adult can exit the water and/or 
the pupal stage is terrestrial. In rare cases, the larva is terrestrial and the adult is aquatic (e.g., 
Dryopidae). Additionally, many species considered are semiaquatic and are only associated with 
aquatic and semiaquatic vegetation, the water’s surface, or the margins of water habitats. 

 
 

Insect Morphology 
 

Adult insects are characterized by the 
presence of three pairs of segmented 
legs and the presence of wings in 
most species (Figure 3.3 - the fore wings 
are modified into hardened protective 
coverings that conceal the membranous hind 
wings). 

 
Many aquatic insect larvae possess 
three pairs of segmented legs (Figs. 
3.1, 3.2), but in some groups 
segmented legs are absent (e.g., 
Diptera [see Fig 3.4]). Characteristics 
are often related to the type of 
metamorphosis a group undergoes. 

 
For example, insects with incomplete 
metamorphosis have immature stages 
that appear relatively similar to the 
adult (e.g., Ephemeroptera, Odonata, 
Plecoptera, and Hemiptera). These 
taxa can be identified by the presence 
of three segmented legs and generally 
the presence of wing pads in mature 
larvae (Figure 3.1). 

 

 
Figure 3.1: Dorsal view of ephemeropteran larva. 
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Most of these groups have aquatic larvae and terrestrial adults. However, many Hemiptera and 
Coleoptera do not follow this generalization. Insects with complete metamorphosis possess 
immature stages that are very different than the adults (e.g., Trichoptera, Diptera, Coleoptera, 
Neuroptera, Megaloptera, Hymenoptera, and Lepidoptera). 

 
In these groups there are no wing pads present in the immature stages and segmented legs may or 
may not be present (Figures 3.2, 3.4). In some cases the larvae of holometabolous insects have 
reduced head structures and appear worm-like. Holometabolous adults are also usually terrestrial 
although many beetles (Coleoptera) are aquatic as adults. 

 

 

 

Figure 3.2: Lateral view of trichopteran larva. 
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Figure 3.3: Dorsal view of coleopteran adult. 
 

 

Figure 3.4: Lateral view of dipteran larva. 
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Figure 3.9: Ablabesmyia 
sp. (Chironomidae) larva, 
Dorsal View. 

Figure 3.10: Tipula abdominalis 
(Tipulidae) larva, Lateral View. 

 

Key to Insecta Orders 

1. Thorax with three pairs of segmented legs (Figs. 3.5-3.8) ........................................................ 2 

leg 1 leg 2 leg 3 
leg 1 

leg 2 leg 3 

 
 
 
 
 
 
 

Figure 3.5: 
Chimarra sp. 
(Philopotamidae) larva, 
Lateral View. 

 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.7: Hydrobiomorpha sp. 
(Hydrophilidae) adult, Dorsal View. 

 
 
 
 
 
 
 

Figure 3.6: 
Calopteryx maculata 
(Calopterygidae), larva, 
Dorsal View 

 
 

Figure 3.8: Leuctra sp. 
(Leuctridae) larva, 
Dorsal View. 

 
 
 

1'. Thorax lacking segmented legs (Figs. 3.9-3.11) ................................................................. 
. ................................................................ Diptera - larvae and pupae [in part] 

(aquatic & semiaquatic true flies) p. 159 
 

 
 
 
 
 
 
 

 
Figure 3.11: Brachydeutera 
prob. argentata (Ephydridae) 
pupa, Ventral View. 
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2(1). Fully developed membranous hind wings present – note: the fore wings are often hardened so you 

may have to lift up the fore wings to see the membranous hind wings (Figs. 3.12, 3.13) ........................ 3 
 
 
 
 
 
 
 
 
 

 
Figure 3.12: Sigara mckinstryi 

(Corixidae) adult, Dorsal View. Figure 3.13: Hydrobiomorpha sp. 
(Hydrophilidae) adult, Dorsal View. 

2'. Fully developed membranous hind wings absent – note: wing pads may be present in some taxa 

(Figs. 3.14, 3.15) .............................................................................................................................. 4 

wing pad 
wing pad 

 
 
 
 
 

Figure 3.14: Leuctra sp. 
(Leuctridae) larva, Dorsal View. 

 
 
 
 
 

Figure 3.15: Calopteryx 
maculata (Calopterygidae), 
larva, Dorsal View. 

 

3(2). Sucking mouthparts present (Fig. 3.16); a portion of the fore wing usually membranous – 

note: all of fore wing is hardened in the family Pleidae (Fig. 3.17) .................................................. 
.... Hemiptera - adults [in part] (aquatic & semiaquatic true bugs) p. 87 

hardened 
portion of wing 

 
 

membranous 
portion of wing 

 
 
 

 
Figure 3.16: Head of Notonectidae 
adult, Lateral View. 

Figure 3.17 Sigara 
mckinstryi (Corixidae) 
larva, Dorsal View. 

3'. Sucking mouthparts absent (Fig. 3.18); entire fore wing hardened (Fig. 3.19) ..................... 
. ................................................... Coleoptera – adults (aquatic beetles) p. 141 

 

 
hardened wing 
(elytra) 

 
 
 
 

 
Figure 3.18: Head of 
Laccophilus sp. (Dytiscidae) 
adult, Lateral View. 

 
Figure 3.19: Hydrobiomorpha sp. 
(Hydrophilidae) adult, Dorsal View. 
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Figure 3.27: Acroneuria carolinensis Figure 3.28: Leuctra sp. 

 

4(2'). Abdomen ending in 2-3 many-segmented tails (Figs. 3.20, 3.21) ............................................ 5 
 
 
 
 
 
 
 
 
 

Figure 3.20: Leptophlebia sp. 
(Leptophlebiidae) larva, Dorsal View. 

 
 
 
 
 
 
 
 

 
Figure 3.21: Leuctra sp. 
(Leuctridae) larva, Dorsal View. 

 

4'. Multisegmented tails usually absent (Fig. 3.22); if tails are present, then only 1-2 tails are 

present consisting of only 1-2 segments (Figs. 3.23, 3.24) ....................................................... 6 
 
 
 
 
 
 
 
 
 
 
 

(Coenagrionidae) larva, 
Dorsal View. 

 
 

 
Figure 3.23: Terminal 
abdominal segments of 
Sialis sp. (Sialidae) larva, 
Dorsal View. 

 
 
 
 

 

 
Figure 3.24: Terminal abdominal 
segments of Dytiscidae larva, 
Dorsal View. 

 

 

5(4). Abdomen usually ending in 3 tails; if only two tails present then lateral abdominal gills 

present (Figs. 3.25, 3.26); 1 tarsal claw present at the end of each leg ................................ 
. ....................................................... Ephemeroptera – larvae (mayflies) p. 47 

lateral abdominal gills lateral abdominal gills 

 
 
 
 

 
 

Figure 3.25: Leptophlebia sp. 
(Leptophlebiidae) larva, Dorsal View. 

Figure 3.26: Hexagenia 
limbata (Ephemeridae) larva, 
Dorsal View. 

 

5'. Abdomen ending in 2 segmented tails; lateral abdominal gills absent (Figs. 3.27, 3.28); two 

tarsal claws present at the end of each leg ...Plecoptera – larvae (stoneflies) p. 75 
 

(Perlidae) larva, Dorsal View. (Leuctridae) larva, Dorsal View. 

 
 
 
 
 
 
 
 

Figure 3.22: Apex of 
abdomen of Argia extranea 
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6(4').  Labrum (lower lip) forming an extendable mask-like or scoop-like covering which covers 

other mouth parts (Fig. 3.29 - shaded); abdomen ending in 3 gills (Fig. 3.30) or 5 points 

(Fig. 3.31) - note: gills are sometimes lost................................................................................. 

. ..................................... Odonata – larvae (dragonflies & damselflies) p. 63 
 
 

 

Figure 3.29: Head of 
Macromia sp. (Libellulidae) 
larva, Lateral View. 

Figure 3.30: Apex of 
abdomen of Argia extranea 
(Coenagrionidae) larva, 
Dorsal View. 

Figure 3.31: Apex of 
abdomen of Dromogomphus 
sp. (Gomphidae) larva, 
Dorsal View. 

 

6'. Not as above .................................................................................................................................... 7 

 
 

 
7(6'). Sucking (beak-like) mouthparts present (Figs. 3.32, 3.33, 3.34)............................................... 8 

 
 

 

 

 
Figure 3.32: Head of 
Notonectidae adult, Lateral View. 

 
Figure 3.33: Head of 
Corisella sp., adult 
(Corixidae) Ventral View. 

Figure 3.34: Head of Climacia 
areolaris (Sisyridae) larva, 
Dorsal View. 

 

7'. Sucking mouthparts absent (Figs. 3.35, 3.36).............................................................................. 9 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.35: Head of 
Laccophilus sp. (Dytiscidae) 
adult, Lateral View. 

 
 
 
 
 
 
 
 
 
 
 

Figure 3.36: Head of Ironoquia 
sp. (Limnephilidae) larva, 
Lateral View. 
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Figure 3.41: Laccophilus testaceus 

 

8(7). Mouthparts consist of two slender rods held together and projecting forward (Fig. 3.37) .. 
. ............................... Neuroptera (Sisyridae) – larvae (spongillaflies) p. 111 

 
 
 
 
 
 

Figure 3.37: Head of Climacia 
areolaris (Sisyridae) larva, 
Dorsal View. 

 

8'. Mouthparts consist of a beak held under the head (Figs. 3.38, 3.39) .................................. 
. .......................................................... Hemiptera - larvae and adults [in part] 

(aquatic & semiaquatic true bugs) p. 87 
 
 
 
 
 
 
 
 
 
 

 
Figure 3.38: Head of Notonectidae 
adult, Lateral View. 

Figure 3.39: Head of 
Corisella sp., adult 
(Corixidae) Ventral View. 

 
 
 

9(7'). Wing pads absent (Figs. 3.40, 3.41); larvae with freely movable legs (Figs. 3.40, 3.41) ..... 10 
 

(Dytiscidae) larva, Dorsal View. 

9'. Wing pads present (Figs. 3.42, 3.43); body mummy-like with legs and wing pads held 

close to body; sometimes in cocoon or case (Figs. 3.42, 3.43) (pupae) ................................ 13 
 
 
 
 
 
 
 

 
wing pad wing pad 

Figure 3.42: Procladius sp. 
(Chironomidae) pupa, Lateral View. 

 
 
 
 
 
 
 
 

 
Figure 3.43: Limnephilidae 
pupa, Dorsal View. 

 
 
 
 
 
 
 
 

Figure 3.40: Chimarra sp. 
(Philopotamidae) larva, Lateral View. 
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10(9). Abdomen with pairs of leg-like protuberances (ventral prolegs) ending in tiny hooks 

(crochets) (Fig. 3.44) ......................... Lepidoptera – larvae (aquatic moths) p. 137 
 
 

 
Figure 3.44: Nymphula sp., larva 
(Pyralidae) larva, Lateral View. 

 

10'. Leg-like protuberances absent from abdomen (Fig. 3.45, 3.46); hooks may be present on 

last abdominal segment (Fig. 3.45) ............................................................................................. 11 
 
 
 
 
 
 
 
 
 

 
Figure 3.45: Chimarra sp. 
(Philopotamidae) larva, 
Lateral View. 

 
 
 
 
 
 
 
 
 
 

hooks 

 
 
 
 
 
 
 
 
 

Figure 3.46: Elmidae 
larva, Lateral View. 

 
 

11(10') Antennae extremely small and one segmented (Fig. 3.47); last abdominal segment ending 

in a pair of prolegs with a hook on each (prolegs are sometimes fused) (Fig. 3.48) ............... 

. ...................................................................... Trichoptera - larvae (caddisflies) p. 115 
 

antenna 

 
 

 
proleg 

 
 

hook 

 
Figure 3.47: Head of Agrypnia 
sp. (Phryganeidae) larva, 
Dorsal View. 

 
Figure 3.48: Terminal abdominal 
segments of Rhyacophila sp. 
(Rhyacophilidae) larva, Dorsal View. 

 

11'. Antennae elongate with more than 3 segments (Figs. 3.49, 3.50); if hooks are present on 

last abdominal segment then a total of four hooks are present (Fig. 3.51) .......................... 12 

antennae 
hooks 

 
 
 
 
 
 
 
 

 
Figure 3.49: Head of 
Sialis iola (Sialidae) 
larva, Dorsal View. 

 
 
 
 
 
 
 

 
Figure 3.50: Head of Enochrus 
pygmaeus nebulosus (Hydrophilidae) 
larva, Dorsal View. 

 

Figure 3.51: Terminal abdominal 
segments of Gyrinidae larva, 
Dorsal View. 
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12(11'). Tarsi ending in a single claw (Fig. 3.52); if two claws are present then the abdomen ends 

in two slender filaments (Fig. 3.53) or four hooks are present on single proleg (Fig. 3.54) . 
. .................................................. Coleoptera – larvae (aquatic beetles) p. 141 

tarsal claw 

 

Figure 3.52: Leg of 
Haliplidae larva. 

Figure 3.53: Terminal abdominal 
segments of Dytiscidae larva, 
Dorsal View. 

 
 

Figure 3.54: Terminal abdominal 
segments of Gyrinidae larva, 
Dorsal View. 

12'. Tarsi ending in two claws (Fig. 3.55); and abdomen either ending in a pair of prolegs each 

with two hooks (Fig. 3.56) or a single slender filament (Fig. 3.57) ..................................... 
. ............. Megaloptera – larvae (dobsonflies, fishflies & alderflies) p. 105 

 

 

 
tarsal claws 

Figure 3.55: Leg of 
Sialis sp. (Sialidae) 
larva, Dorsal View. 

Figure 3.56: Terminal 
abdominal segments 
of Corydalus cornutus 
(Corydalidae) larva, 
Dorsal View. 

Figure 3.57: Terminal 
abdominal segments of 
Sialis sp. (Sialidae) larva, 
Dorsal View. 

 

13(9'). One pair of wing pads present (Figs. 3.58, 3.59); mandibles if present not extending 

forward ........................................................................................ Diptera - pupae [in part] 

(aquatic & semiaquatic true flies) p. 159 

 
(Psychodidae) pupa, Ventral View. (Chironomidae) pupa, Lateral View. 

13'. Two pairs of wing pads present (Fig. 3.60); curved mandibles present extending forward 

(Fig. 3.61) ................................................... Trichoptera – pupae (caddisflies) p. 115 
wing pads 

 
 

 
mandibles 

 
 

 
Figure 3.60: Limnephilidae 
pupa, Dorsal View. 

Figure 3.61: Head of 
Glossosoma sp. 
(Glossosomatidae) 
pupa, Frontal View. 

wing pad 

Figure 3.58: Psychoda alternata Figure 3.59: Procladius sp. 
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 ORDER EPHEMEROPTERA  
Mayflies 

 
 

Mayfly larvae are found in a variety of locations including lakes, wetlands, streams, and rivers; 
however, they are most common and diverse in lotic habitats. They are common and abundant in 
stream riffles and pools, at lake margins and in some cases lake bottoms. All mayfly larvae are 
aquatic with terrestrial adults. In most mayfly species the adult only lives for 1-2 days. 
Consequently, the majority of a mayfly’s life is spent in the water as a larva. The adult lifespan is so 
short there is no need for the insect to feed and therefore the adult does not possess functional 
mouthparts. Mayflies are often an indicator of good water quality because most mayflies are 
relatively intolerant of pollution. Mayflies are also an important food source for fish. 

 
 

Ephemeroptera Morphology 
 

Most mayflies have three caudal 
filaments (tails) (Figure 4.1) 
although in some taxa the 
terminal filament (middle tail) is 
greatly reduced and there appear 
to be only two caudal filaments 
(only one genus actually lacks 
the terminal filament). Mayflies 
have gills on the dorsal surface 
of the abdomen (Figure 4.1), but 
the number and shape of these 
gills vary widely between taxa. 
All mayflies possess only one 
tarsal claw at the end of each leg 
(Figure 4.1). Characters such as 
gill shape, gill position, and tarsal 
claw shape are used to separate 
different mayfly families. 

 
 
 
 
 
 
 
 

 
Figure 4.1: Dorsal view of ephemeropteran larva. 
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Key to Ephemeroptera Families (Larvae) 
 

1.  Thoracic notum (top of thorax) large and extending back over much of the abdomen 

(Figs. 4.2, 4.3) ...............................................................................................Baetiscidae p. 56 
 

 

Figure 4.3: Baetisca sp. 
(Baetiscidae) larva, 
Lateral View. 

1'. Thoracic notum not as above (Figs. 4.4, 4.5) .............................................................................. 2 
 
 
 
 
 
 
 
 
 

 
Figure 4.4: Tricorythodes albilineatus 
(Tricorythidae) larva, Dorsal View. 

 
 
 
 
 
 
 
 
 

 
Figure 4.5: Siphlonurus occidentalis 
(Siphlonuridae) larva, Dorsal View. 

 

 

2(1'). Head with mandibular tusks that project forward (Figs. 4.6, 4.7); gills on segments 2-7 

forked with fringed margins (Fig. 4.8) ......................................................................................... 3 
 

 
Figure 4.6: Head of Anthopotamus 
sp. (Potamanthidae) larva, 
Dorsal View. 

 

 
Figure 4.7: Head of Hexagenia 
limbata (Ephemeridae) larva, 
Dorsal View. 

 
 
 

 

 
Figure 4.8: Gill of Ephoron sp. 
(Polymitarcyidae) larva. 

 

2'. Head without mandibular tusks (Figs. 4.9, 4.10); gills variable ................................................ 5 
 
 
 
 
 
 
 

 
 

Figure 4.9: Head 
of Caenis sp. 
(Caenidae) larva, 
Dorsal View. 

 
 
 
 
 
 
 

Figure 4.2: Baetisca sp. 
(Baetiscidae) larva, 
Dorsal View. 
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Figure 4.10: Head of 
Maccaffertium exiguum 
(Heptageniidae) larva, 
Dorsal View. 
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gills 

 

3(2) Abdominal gills held laterally (Fig. 4.11); legs slender .................... Potamanthidae p. 61 
gills 

Figure 4.11: Anthopotamus sp. 
(Potamanthidae) larva, Dorsal View. 

 

3'. Abdominal gills held dorsally over abdomen (Fig. 4.12) ........................................................... 4 
 

Figure 4.12: Hexagenia limbata 
(Ephemeridae) larva, Dorsal View. 

 
 
 

4(3'). Mandibular tusks project outward or upward apically (at end) (Fig. 4.13); apex of hind 

tibiae projected into a point ................................................................... Ephemeridae p. 58 
 
 
 
 
 

 

Figure 4.13: Head of Ephemera 
sp. (Ephemeridae) larva, 
Lateral View. 

 
 

4'. Mandibular tusks projecting inward and downward (Fig. 4.14); apex of hind tibiae 

rounded .............................................................................................. Polymitarcyidae p. 60 
 
 
 
 
 
 

 
Figure 4.14: Head of Ephoron 
sp. (Polymitarcyidae) larva, 
Lateral View. 
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5(2'). Gills on abdominal segment 2 operculate (plate-like) and covering succeeding pairs of 

gills (Figs. 4.15, 4.16) .......................................................................................................................6 

operculate gill 

 
 
 
 
 
 

Figure 4.15: Abdomen of 
Tricorythodes albilineatus 
(Tricorythidae) larva, Dorsal View. 

 
 
 
 
 
 

Figure 4.16: Abdomen of 
Caenis sp. (Caenidae) larva, 
Dorsal View. 

 

5'. Gills on abdominal segment 2 similar to succeeding pairs of gills if present (Figs. 4.17, 

4.18, 4.19); if operculate gills present then not on abdominal segment 2 (Fig. 4.19) ............ 7 

segment 2 
 

 
Figure 4.17: Abdomen of 
Leptophlebia sp. (Leptophlebiidae) 
larva, Dorsal View. 

 

 

Figure 4.18: Abdomen of 
Isonychia arida (Isonychiidae) 
larva, Dorsal View. 

 

 
 

Figure 4.19: Abdomen of 
Eurylophella doris (Ephemerellidae) 
larva, Dorsal View. 

 
 

 

6(5). Operculate gills on abdominal segment 2 triangular (Fig. 4.20) or oval (Fig. 4.21); gills do 

not touch or overlap at the midline (Figs. 4.20, 4.21) ....................... Tricorythidae p. 62 
 

 

Figure 4.20: Abdomen of 
Tricorythodes sp. (Tricorythidae), 
larva, Dorsal View 

Figure 4.21: Abdomen of 
Tricorythodes albilineatus 
(Tricorythidae) larva, Dorsal View. 

 

6'. Gills on abdominal segment 2 square (Fig. 4.22); gills overlapping, touching or nearly 

touching at the mid line (Fig. 4.22) ...................................................... Caenidae p. 57 
 
 
 
 
 
 

Figure 4.22: Abdomen of 
Caenis sp. (Caenidae) larva, 
Dorsal View. 
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1 2 3 4 

 
 

 

7(5'). Gills absent on abdominal segment 2 (may also be absent from segments 1 and 3) 

(Fig. 4.23); gills on abdominal segments may be operculate (Fig. 4.23) .................................... 

. ............................................................................................ Ephemerellidae p. 57 
 

1 2  3 4 

Figure 4.23: Abdomen of 
Eurylophella doris (Ephemerellidae) 
larva, Dorsal View. 

 

7'. Gills present on abdominal segments 1-7 or 2-7 (Figs. 4.24, 4.25) .......................................... 8 
 
 
 
 
 
 
 
 
 

Figure 4.24: Abdomen of 
Leptophlebia sp. (Leptophlebiidae) 
larva, Dorsal View. 

 
 

 

Figure 4.25: Abdomen of 
Isonychia arida (Isonychiidae) 
larva, Dorsal View. 

 
 

 

8(7'). Head and body flattened (Figs. 4.26, 4.27)....................................... Heptageniidae p. 58 
 
 
 
 
 

 
 

Figure 4.26: Heptageniidae 
larva, Lateral View. 

 
 
 

Figure 4.27: Head of 
Maccaffertium exiguum 
(Heptageniidae) larva, Dorsal View. 

 

8'. Head and body not flattened (Fig. 4.28) ...................................................................................... 9 
 
 
 
 
 
 
 

Figure 4.28: Baetis sp. (Baetidae) 
larva, Lateral View. 
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9(8'). Abdominal gills on segments 2-7 forked (Fig. 4.29b), consisting of slender filaments 

(Fig. 4.29a), or broad and ending in slender filaments (Figs. 4.29c, 4.29d) ......................... 
. .......................................................................................... Leptophlebiidae p. 59 

 
 
 
 
 
 

 
 
 
 

a. b. c. d. 

Figure 4.29: Gills of a) Habrophlebia 
sp., b) Paraleptophlebia sp., c) 
Leptophlebia sp., and d) Choroterpes 
sp. (Leptophlebiidae) larvae. 

 
 

 

9'. Gills not as above, usually oval or heart-shaped (Figs. 4.30a, 4.30b, 4.30c) ......................... 10 
 
 
 

 

a. b. c. 

 
 
 
 
 
 
 

Figure 4.30: Gills of a) Ameletus sp. 
(Ameletidae), b) Acanthametropodidae 
sp. (Acanthametropodidae), and c) 
Siphlonurus sp. (Siphlonuridae) larva. 

 
 
 
 

10(9'). Claws on fore legs bifid (forked) (Fig. 4.31) .................................. Metretopodidae p. 60 
 
 
 

Figure 4.31: Tarsal claws of 
fore leg and hind leg of 
Siphloplecton sp. 
(Metretopodidae) larva. 

 
 
 
 

 

10'. Claws on fore legs simple (Fig. 4.32) ......................................................................................... 11 

Figure 4.32: Tarsal claws of 
Baetidae larvae. 
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11(10'). A double row of long setae (hairs) on inner margin of fore legs (Fig. 4.33) ........................ 
. ................................................................................................... sonychiidae p. 59 

 
 
 

Figure 4.33: Leg of Isonychia 
sp. (Isonychiidae) larva. 

 
 

 

11'. Scattered hairs present on fore legs but not as long or arrayed as above (Fig. 4.34) ........... 12 

  Figure 4.34: Leg of Acentrella 

sp. (Baetidae) larva. 

 
 
 

12(11'). 2-3 tails present; antennae at least 2x width of head (Fig. 4.35); if antennae shorter than 
2x width of head then only 2 tails are present; labrum with a deep notch (Fig. 4.36); 

posterolateral angles of abdominal segment 9 without spines (Fig. 4.37) ............................ 
. ......................................................................................................... Baetidae p. 56 

 

  
Figure 4.35: Head of Baetis sp. 
(Baetidae) larva, Dorsal View. 

Figure 4.36: Labrum of 
Baetis tricaudatus (Baetidae) 
larva, Dorsal View. 

Figure 4.37: Abdomen apex 
of Cloeon sp. (Baetidae) 
larva, Dorsal View. 

 

12'.   3 tails present; antennae less than 2x width of head (Fig. 4.38); labrum entire or with a 
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shallow notch (Fig. 4.39); posterolateral angles of abdominal segment 9 with spines 

(Fig. 4.40) ................................................................................................. Siphlonuridae p. 61 
 
 

 

 

Figure 4.38: Leg of Siphlonurus 
sp. (Siphlonuridae) larva, 
Dorsal View. 

 

 
Figure 4.39: Labrum of 
Siphlonurus marshalli 
(Siphlonuridae) larva, 
Dorsal View. 

 

 
Figure 4.40: Abdomen apex of 
Siphlonurus sp. (Siphlonuridae) 
larva, Dorsal View. 
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Ephemeroptera Family Descriptions 
 

Baetidae 
 

Common Name: Small Minnow Mayflies 
Feeding Group: Collector/Gatherers, Scrapers 
Tolerance Value: 4 (Moderate) 
Habitat: These mayfly larvae are found in a variety of habitats 

and are widespread in the Upper Midwest. Some are 
found in streams of moderate current or in areas of 
slack water. Other species are primarily restricted to 
lakes and ponds. 

Size: Small to Medium (3-12 mm) 
Characteristics:  Antennae in most genera 2-3x longer than the width 

of the head; gills present on abdominal segments 1 or 
2 through 7; gill shape variable; 2-3 caudal filaments 
present. 

Notes: These mayflies are often very small and sometimes 
very abundant when conditions permit. Most baetid 
mayflies are good swimmers, hence the name minnow 
mayfly. Some species can be very common in 
polluted streams. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.41: 
Generalized Baetidae 
larva, Dorsal View. 

 
 
 
 

Figure 4.42: 
Baetis sp. (Baetidae) 
larva, Lateral View. 

 

Baetiscidae 
 

Common Name: Armored Mayflies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 3 (Low) 
Habitat: Baetiscids are commonly found in pools or runs 

in sandy streams. 
Size: Small to Medium (4-14 mm) 
Characteristics: Cuticle harder than most mayfly larvae; thoracic 

notum (top portion of thorax) is fused and 
covers first 5 abdominal segments; gills are 
usually concealed by thoracic notum; caudal 
filaments relatively short and fringed with hairs. 

Notes: The larvae of baetiscids have a unique and 
bizarre appearance due to the enlarged thoracic 
notum and often the presence of large spines. 
Baetiscids swim by tucking their legs under their 
body and undulating their abdomen and caudal 
filaments. 

 

 

Figure 4.43: 
Baetisca sp. 
(Baetiscidae) larva, 
Dorsal View. 
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Caenidae  
 

Common Name: Small Square-Gill Mayflies 
Feeding Group: Collector/Gatherers, Scrapers 
Tolerance Value: 7 (High) 
Habitat: Caenid mayfly larvae occur in streams in areas of 

slow current, at the edges of lakes, and in wetlands. 
Size: Small (2-8 mm) 
Characteristics: Gills on abdominal segment 1 vestigial (small and 

finger-like); gills on abdominal segment 2 square 
operculate (plate-like) and covering succeeding gills; 
operculate gills touch or overlap at midline; fringed 
gills present on abdominal segments 3-6; setae on 
caudal filaments restricted to apex of each 
annulation. 

Notes: The operculate gills do not take up dissolved 
oxygen, but instead are used to cover and protect 
the other gills, which absorb dissolved oxygen from 
the water. Since these mayflies occur in areas 
where the current is slow, sediment can rapidly 
settle on the gills and prevent dissolved oxygen 
uptake. In order to keep their gills free of 
sediment, caenid mayflies wave their operculate 
gills. 

Figure 4.44: 
Caenis sp. (Caenidae) 
larva, Dorsal View. 

 
 

 

Ephemerellidae  
 

Common Name: Spiny Crawler Mayflies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 1 (Low) 
Habitat: Spiny crawler mayflies occur in a variety of habitats, 

but are most common in flowing waters of streams 
and rivers. They can also occur in lake edge habitats. 

Size: Small to Medium (4-15 mm) 
Characteristics:  Gills absent from abdominal segment 2; gills present 

on abdominal segments 3-7 or 4-7. 
Notes: When threatened, spiny crawler mayflies have an 

interesting habit of raising their three tails up, 
presumably to appear larger. If this posture does not 
frighten the intruder, the mayfly will curl its abdomen 
over its body so that their tails project in front of the 
head. The tails will then be used to jab the attacker. 

 

Figure 4.45: 
Eurylophella doris 
(Ephemerellidae) 
larva, Dorsal View. 
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Ephemeridae 
 

Common Name: Common Burrowing Mayflies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 4 (Moderate) 
Habitat: Ephemerid mayflies are found in the soft silt or sand 

of streams and lakes. 
Size: Medium to Large (10-32 mm) 
Characteristics: Upturned mandibular tusks present; frontal process 

between antennae; fore legs modified (widened) for 
burrowing; gills present on segments 1-7; gills on 
segment 1 are small (vestigial) and simple; gills on 
segments 2-7 forked with fringed margins (feathered) 
and held over the abdomen. 

Notes: Ephemerid mayflies make U-shaped burrows in soft 
sediments. Within this burrow these mayflies generate 
flow through the burrow by moving their gills. This 
current brings dissolved oxygen and food particles into 
the burrow. When the adults emerge on warm 
summer evenings they can cause problems as they can 
cover bridges, buildings, and vehicles near lakes and 
streams where they occur. In some cases, there are so 
many mayflies that driving can be slick and snowplows 
may be used to move piles of dead mayflies from 
bridges. 

 
 
 
 
 

Figure 4.46: 
Hexagenia limbata 
(Ephemeridae) 
larva, Dorsal View. 

 

Heptageniidae 
 

Common Name: Flathead Mayflies 
Feeding Group: Scrapers 
Tolerance Value: 4 (Moderate) 
Habitat: Flathead mayflies are most common in slow to 

fast flowing streams where they occur on the 
surface of rocks, logs, vegetation, and leaves. 

Size: Small to large (5-20 mm) 
Characteristics: Body, head, and legs (femora) flattened; 

mouthparts not visible from dorsal view; gills 
present on abdominal segments 1-7; only short 
setae present on caudal filaments. 

Notes: Flathead mayflies are very common in streams in 
the Upper Midwest. They are well adapted for 
swift flowing waters. Their bodies, head, and legs 
are flattened which reduces drag by forcing water 
over the organism. Most of these mayflies feed on 
algae and microorganisms growing on rocks. One 
genus of heptageniid mayfly has only two tails, but 
can be separated from stoneflies by the presence 
of a single tarsal claw at the end of each leg. 

 

 
Figure 4.47: 
Maccaffertium exiguum 
(Heptageniidae) larva, 
Dorsal View. 
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Isonychiidae  
 

Common Name: Brush-Legged Mayflies 
Feeding Group: Collector/Filterers 
Tolerance Value: 2 (Low) 
Habitat: Species of this family found in the Upper Midwest 

are usually in streams with swift to moderate current. 
They are commonly associated with tangles of 
vegetation consisting of sticks, leaves and roots. 

Size: Medium (8-17 mm) 
Characteristics:  Forelegs with a double row of long setae; gills oval 

and present on abdominal segments 1-7; long hairs 
along the margins of caudal filaments. 

Notes: Isonychiids feed on algae, diatoms, and detritus 
which they filter from the water using the brush-like 
hairs on their fore legs. They do this by clinging to 
the substrate with their middle legs and hind legs and 
holding their fore legs in the current to collect small 
particles in the water. Isonychiids then consume the 
material collected in their hairs. These mayflies are 
good swimmers, but they spend most of the time 
clinging to the substrate. The rows of hairs on the 
tails help these mayfly larvae swim by functioning as 
a paddle. 

Isonychia arida 
(Isonychiidae) larva, 
Dorsal View. 

 
 

Leptophlebiidae  
 

Common Name: Prong-Gilled Mayflies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 2 (Low) 
Habitat: The larvae of prong-gilled mayflies occur in a variety 

of habitats including lakes, ponds, and swift and slow 
flowing streams. They are found on rocks and gravel, 
leaf packs, and submerged roots. 

Size: Small to medium (4-15 mm) 
Characteristics: Gills on first abdominal segment usually slender and 

finger-like; gills on abdominal segments 2-7 forked 
with variable shape (consisting of slender filaments, or 
broad and ending in slender filaments); setae on 
caudal filaments present at apex of each segment. 

Notes: A common distinguishing characteristic of 
leptophlebiid mayflies is the presence of forked gills. 
Unfortunately, these gills are commonly broken off 
making identification difficult. 

 

 
Figure 4.49: 
Leptophlebia sp. 
(Leptophlebiidae) 
larva, Dorsal View. 

Figure 4.48: 
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Metretopodidae 
 

Common Name: Cleft-Footed Minnow Mayflies 
Feeding Group: Predators, Collector/Gatherers 
Tolerance Value: 2 (Low) 
Habitat: Metretopodid mayflies are generally collected from 

vegetated margins of slow flowing streams and rivers. 
Size: Medium (9-16 mm) 
Characteristics: Tarsal claws on fore legs bifid (forked); oval gills on 

abdominal segments 1-7; terminal filament (middle tail) 
with long hairs on both sides; cerci (outer tails) with long 
hairs only on inner margin. 

Notes: One genus of this family has been collected in deep 
dredges of Lake Superior. Cleft-footed mayflies are 
apparently very good swimmers and tend to be difficult 
to collect. 

 
 
 
 
 

 
Polymitarcyidae 

 
Common Name: Pale Burrowing Mayflies 
Feeding Group: Collector/Gatherers, Filterers 
Tolerance Value: 2 (Low) 
Habitat: These mayflies burrow in rivers under rocks or in clay 

banks. 
Size: Medium to large (9-30 mm) 
Characteristics: Down turned mandibular tusks present; fore legs 

modified (widened) for burrowing; gills present on 
segments 1-7; gills on segment 1 are single or double; 
gills on segments 2-7 forked with fringed margins 
(feathered) and held over the abdomen. 

Notes: Pale burrowing mayflies are uncommon. 

 
 
 

Figure 4.50: 
Siphloplecton sp. 
(Metretopodidae) 
larva, Dorsal View. 

 
 
 
 
 
 

 

Figure 4.51: 
Tortopus incertus 
(Polymitarcyidae) 
larva, Dorsal View. 
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Potamanthidae  
 

Common Name: Hacklegill Mayflies 
Feeding Group: Collector/Filterers 
Tolerance Value: 4 (Moderate) 
Habitat: Potamanthids generally occur in moderate to fast 

flowing streams and rivers. 
Size: Medium (8-15 mm) 
Characteristics: Mandibular tusks present; fore legs slender (not 

modified for burrowing); gills held laterally; feathery 
gills present on segments 1-7; gills on segment 1 are 
small (vestigial) and simple; gills on segments 2-7 
forked with fringed margins and held laterally; caudal 
filaments fringed with hairs. 

Notes: The young larvae of potamanthids are burrowers in 
soft silt, but as the larvae mature they move to 
erosional habitats with cobble and gravel where they 
can be found on rocks. The potamanthid mayflies 
are closely related to other burrowing mayflies 
(Ephemeridae and Polymitarcyidae), but their fore 
legs are not adapted for burrowing. 

Figure 4.52: 
Anthopotamus sp. 
(Potamanthidae) larva, 
Dorsal View. 

 
 

Siphlonuridae  
 

Common Name: Primitive Minnow Mayflies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 7 (High) 
Habitat: Primitive minnow mayflies can be found in 

vegetation along large rivers, in the riffles of small 
streams, in seeps, in swamps, and in ponds. 

Size: Small to large (6-20 mm) 
Characteristics: Antennae less than 2x the width of head; gills 

usually present on abdominal segments 1-7; gills 
usually oval; long setae present on caudal filaments 
(present on both sides of terminal filament and only 
on the inner side of the cerci). 

Notes: These mayflies superficially look like brush-legged 
(Isonychiidae) or small minnow (Baetidae) mayflies, 
but they can easily be separated by the lack of rows 
of long hairs on the fore legs and short antennae 
(<2x width of head). Like the small minnow 
mayflies, these larvae are also good swimmers. The 
rows of hairs on the tails help these mayfly larvae 
swim by functioning as a paddle. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.53: Siphlonurus 
occidentalis 
(Siphlonuridae) larva, 
Dorsal View. 
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Tricorythidae  
 

Common Name: Little Stout Crawler Mayflies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 4 (Moderate) 
Habitat: Tricorythid mayflies most commonly occur in 

streams and rivers in areas of slow current and are 
associated with a variety of substrates. These 
mayflies can also occur at the margins of lakes. 

Size: Small (3-10 mm) 
Characteristics: Gills absent from abdominal segment 1; gills on 

abdominal segment 2 operculate (plate-like) and 
triangular or oval; these operculate gills do not 
touch or overlap; functional gills present on 
abdominal segments 3-6 and concealed by 
operculate gills on segment 2; setae on caudal 
filaments restricted to apex of each segment. 

Notes: The operculate gills on segment 2 in tricorythid 
mayflies function similarly to those of caenid 
mayflies. 

Figure 4.54: Tricorythodes 
albilineatus (Tricorythidae) 
larva, Dorsal View. 
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 ORDER ODONATA  
Dragonflies & Damselflies 

 
 

Most people are familiar with large dragonflies observed flying over ponds, marshes, and fields. 
Less well known are the aquatic larvae of these insects. Odonates are most abundant and diverse in 
lentic (standing) waters, but many species also occur in lotic (flowing) waters. All adult and larval 
odonates are predatory. Most Odonata larvae are sit-and-wait predators, which means they remain 
motionless until an insect or small fish approaches the larva. When a prey item comes close, the 
larva rapidly extends its labium (lower lip) and grasps the prey. The adults feed on arthropods such 
as other insects (including other dragonflies and damselflies) and spiders. Adult odonates, especially 
dragonflies, are strong fliers and catch much of their prey on the wing. 

 
 

Odonata Morphology 
 

Odonate larvae possess a 
characteristic labium (lower lip), which 
forms an extendable mask-like or 
scoop-like appendage that covers 
other mouthparts. Mature larvae 
possess two pairs of wing pads. The 
legs of odonates terminate in two 
claws. Odonata can be divided into 
two distinct groups or suborders: 1) 
Dragonflies (Anisoptera) and 2) 
Damselflies (Zygoptera). Damselfly 
larvae are usually more slender than 
dragonflies and their abdomen 
terminates in three caudal filaments 
(gills) resembling leaves (Fig. 5.1). 
Dragonflies are much more robust 
with an abdomen terminating in five 
points consisting of a pair of cerci, a 
pair of paraprocts, and a single 
epiproct (Figs. 5.2, 5.3). 

 
In both damselflies and dragonflies 
the shape of the lower lip (labium) can 
be a diagnostic character for 
separating families (Figs. 5.4, 5.5, 5.6). 
The shape of antennal segments is 
also an important character in 
identification of odonates. 

 
Figure 5.1: Dorsal view of damselfly larva. 

O
D

O
N

A
T

A
 

5 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

66 Chapter 5 | ODONATA 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
 
 
 
 
 

Figure 5.2: Doral view of dragonfly larva. 

 

 

 
 

 
Figure 5.3: Apex of 
abdomen of dragonfly 
larva, Dorsal View. 

oct 

 
 
 
 
 
 
 
 

 

labium 

 
 
 
 
 

 
Figure 5.4: Head and 
thorax of Progomphus sp. 
larva, Ventral View. 

 
Figure 5.5: Head of 
generalized Aeshnidae 
larva, Lateral View. 

 
 
 
 

 
Figure 5.6: Head and 
thorax of Lestidae larva, 
Lateral View. 

cerci 

 
 
 
 
 
 
 
 

 

epipr 

paraprocts 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

Chapter 5 | ODONATA 67 

 

 

 

Key to Odonata Families (Larvae) 

1. Abdomen ending in three leaf-like gills (these gills are fragile and are sometimes broken 

off and lost) (Fig. 5.7) - Zygoptera (Damselflies) ........................................... 2 

 
 
 
 

Figure 5.7: Apex of abdomen of 
Argia extranea (Coenagrionidae) 
larva, Dorsal View. 

1'. Abdomen ending in five points (Fig. 5.8) - Anisoptera (Dragonflies) .................. 4 

 
 
 

 
Figure 5.8: Apex of abdomen of 
Dromogomphus sp. (Gomphidae) 
larva, Dorsal View. 

 

 
Suborder Zygoptera (Damselflies)  

 

2(1). Antennal segment 1 longer than remaining segments combined (Fig. 5.9) ......................... 

. ............................................................................................. Calopterygidae p. 70 
 
 
 
 
 
 
 
 
 
 

Figure 5.9: Head of Calopteryx 
sp. (Calopterygidae) larva, 
Dorsal View. 

2'. Antennal segment 1 similar to remaining segments (Fig. 5.10)................................................ 3 
 
 
 
 
 
 
 

 
Figure 5.10: Head of Amphiagrion 
sp. (Coenagrionidae) larva, 
Dorsal View. 
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3(2'). Basal (lower) portion of labium (lower lip) greatly narrowed (spoon-shaped) 

(Figs. 5.11, 5.12) .................................................................................................. Lestidae p. 71 
 
 
 
 
 

 
 

Figure 5.11: Prementum of Lestes 
rectangularis (Lestidae) larva, 
Dorsal View. 

Figure 5.12: Head and 
thorax of Lestidae larva, 
Lateral View. 

3'. Basal (lower) portion of labium (lower lip) not greatly narrowed (quadrate) (Fig. 5.13) ...... 
. ........................................................................................... Coenagrionidae p. 70 

 
 
 
 
 
 

 
Figure 5.13: Prementum of 
Enallagma civile 
(Coenagrionidae) larva, 
Dorsal View. 

 

 

Suborder Anisoptera (Dragonflies)  

4(1'). Prementum and palpal lobes of labium (lower lip) flat (Fig. 5.14) .......................................... 5 
 
 
 
 
 
 
 
 

 
palpal lobe 

 
 
 
 
 
 
 
 
 
 

prementum 

 
 
 
 
 
 
 
 
 

Figure 5.14: Head of 
generalized Aeshnidae 
larva, Lateral View. 

 

4'. Prementum and palpal lobes of labium (lower lip) scoop- or spoon-shaped (Fig. 5.15) ..... 6 
 
 
 
 
 
 
 
 
 
 

papal lobe 

 

 
prementum 

 
 
 
 
 
 
 
 

 
Figure 5.15: Head of 
generalized Libellulidae larva, 
Lateral View. 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

Chapter 5 | ODONATA 69 

 

 

 

5(4). Antennae 4 segmented; 3rd antennal segment often large (Fig. 5.16)..Gomphidae p. 72 

4th segment 

 
 

3rd segment 
 
 
 
 
 
 

a. b. 

 
 

 
Figure 5.16: Antennae of a) 
Octogomphus specularis and 
b) Dromogomphus sp. 
(Gomphidae) larva. 

 

5'. Antennae 6-7 segmented with all antennal segments similar (Fig. 5.17).............................. 
. ....................................................................................................... Aeshnidae p. 71 

 
7 

6 

5 

4 

 
3 

 

2 Figure 5.17: Antennae of 
Aeshna umbrosa 

1 (Aeshnidae) larva. 

 
 

 

6(4'). Palpal lobes with large irregular teeth (Fig. 5.18) ....................... Cordulegastridae p. 72 
 
 
 
 
 
 

papal lobes 

 

 
prementum 

 

Figure 5.18: Prementum of 
Cordulegaster sp. 
(Cordulegastridae) larva, 
Dorsal View. 

 

6'. Palpal lobes with small rounded, regularly spaced teeth (Fig. 5.19)... Libellulidae p. 73 
 
 
 

 

papal lobes 

 
 

 

prementum 
 

Figure 5.19: Prementum of 
Libellula sp. (Libellulidae) 
larva, Dorsal View. 
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Odonata Family Descriptions 
 

SUBORDER ZYGOPTERA (Damselflies) 
 

Calopterygidae 
 

Common Name: Broad-Winged Damselflies 
Feeding Group: Predators 
Tolerance: 5 (Moderate) 
Habitat: These damselflies are most commonly found at 

the edges of streams with slow flowing water 
where they cling to root masses, overhanging 
grasses, and twigs. 

Size: Large (30-40 mm) 
Characteristics: Antennal segment one longer than remaining 

antennal segments put together; prementum with 
diamond shaped medial cleft; prementum and 
palpal setae absent; middle gill shorter than lateral 
gills; gills triangular in cross section; no veins 
visible in gills. 

Notes: Broad-winged damselfly adults are most 
commonly observed along shaded woodland 
streams. They are striking with iridescent green or 
blue bodies and black wings. 

 

 

Figure 5.20: 
Calopteryx maculata 
(Calopterygidae) larva, 
Dorsal View. 

 

Coenagrionidae 
 

Common Name: Narrow-Winged Damselflies 
Feeding Group: Predators 
Tolerance Value: 9 (High) 
Habitat: Narrow-winged damselflies are found in a wide 

range of habitats including ponds and flowing 
waters. These damselflies are most common in 
vegetation at the margins of lakes and in 
wetlands. Some species are found in streams 
clinging to rocks and vegetation. 

Size: Medium to large (15-32 mm) 
Characteristics: Most are slender like other damselfly larvae 

(although some are short and stocky); all 
antennal segments are approximately the same 
length; prementum triangular and stout without 
medial notch; usually 3-5 premental setae on 
each side of midline; 1-7 raptorial setae on each 
palpal lobe; palpal lobes terminating in 1-2 
hooks; all gills the same length; veins in gills 
radiate diagonally from medial line. 

Notes: Coenagrionids are the most diverse and 
abundant family of damselflies in the Upper 
Midwest. 

 

 

Figure 5.21: 
Ischnura ramburii 
(Coenagrionidae) larva, 
Dorsal View. 
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Lestidae  
 

Common Name: Spread-Winged Damselflies 
Feeding Group: Predators 
Tolerance Value: 9 (High) 
Habitat: These damselflies are most common in small 

ponds, bogs, wetlands, and sometimes in slow 
weedy streams. 

Size: Large (22-38 mm) 
Characteristics: These are long slender damselflies; all antennal 

segments similar; prementum with small 
triangular notch; prementum stalked and spoon 
shaped; 4-8 premental setae present; palpal lobes 
with 3-5 raptorial setae and trifid; all gills of 
similar length; veins visible in gills and 
perpendicular to medial line. 

Notes: When collected the larvae of spread-winged 
damselflies sometimes flip about like a minnow. 
These damselflies are sometimes very abundant 
in temporarily wet habitats. 

Figure 5.22: 
Lestes vigilax 
(Lestidae) larva, 
Dorsal View. 

 
 
 
 

SUBORDER ANISOPTERA (Dragonflies) 

Aeshnidae  

Common Name: Darner Dragonflies 

Feeding Group:  Predators 
Tolerance Value: 3 (Low) 
Habitat: Darner dragonflies are most commonly 

collected in vegetation along the edges of lakes 
and ponds. They can also be found in some 
streams under logs and stones or in snags. 

Size: Large (30-62 mm) 
Characteristics: Prementum and palpal lobes are flattened; 6-7 

antennal segments present with all segments of 
similar size and shape. 

Notes: Unlike most other dragonfly larvae, which sit 
and wait for prey, aeshnid larvae stalk their prey. 

 

 

Figure 5.23: 
Anax junius (Aeshnidae) 
larva, Dorsal View. 

O
D

O
N

A
T

A
 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

72 Chapter 5 | ODONATA 

 

 

 

Cordulegastridae 
 

Common Name: Spike-Tail Dragonflies 
Feeding Group: Predators 
Tolerance Value: 3 (Low) 
Habitat: These dragonflies are found buried in sand 

and silt in small woodland streams. 
Size: Large (30-45 mm) 
Characteristics: These larvae often appear hairy; prementum 

and palpal lobes large covering face up to 
antennal bases; palpal lobes triangular with 
large irregular teeth; antennae with seven 
segments. 

Notes: Spike-tail dragonfly larvae bury themselves in 
sand and silt with only their eyes and the tips 
of their abdomen protruding from the 
substrate. They may remain buried and 
motionless for weeks waiting for prey. 

 
 
 
 

Gomphidae 
 

Common Name: Club-Tail Dragonflies 
Feeding Group: Predators 
Tolerance Value: 1 (Low) 
Habitat: Gomphid dragonflies are most common in flowing 

(lotic) habitats, but they can also be found around 
the edges of lakes and ponds. Most species are 
burrowers in sand or soft silt. 

Size: Large (30-45 mm) 
Characteristics: Prementum and palpal lobes of labium flattened 

(not scoop-shaped); four antennal segments; third 
antennal segment large and different from 
remaining segments usually cylindrical or nearly 
oval; fourth antennal segment very small; body 
shape variable from long and cylindrical to 
flattened and broad. 

Notes: Many club-tail dragonfly larvae get dissolved 
oxygen while they are buried in the substrate by 
extending the tip of their abdomen above the 
substrate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.24: 
Cordulegaster sp. 
(Cordulegastridae) larva, 
Dorsal View. 

 
 
 
 
 
 

Figure 5.25: 
Progomphus serenus 
(Gomphidae) larva, 
Dorsal View. 
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Libellulidae  
 

Common Name: Common  Skimmer  Dragonflies,  Emerald 
Dragonflies, Green-Eyed Skimmers, Cruiser 
Dragonflies 

Feeding Group: Predators 
Tolerance Value: 7 (High) 
Size: Medium to Large (18-42 mm) 
Habitat: These dragonfly larvae are most commonly 

found at the edges of ponds and lakes. They 
are also found in wetlands and less 
commonly in edge habitats of streams and 
large rivers. 

Characteristics:  Antennae 6-7 segmented with all antennal 
segments similar; prementum and palpal 
lobes of labium scoop- or spoon-shaped; 
palpal lobes with small rounded, regularly 
spaced teeth. 

Notes: Many libellulid dragonfly larvae are well 
camouflaged either through their coloration 
or due to a layer of sediment on their bodies. 
These dragonflies are very common and 
widespread especially in lentic habitats. 
Some libellulid dragonfly larvae can be very 
tolerant of low levels of dissolved oxygen 
and are often found in warm lakes or ponds 
with large amounts of nutrients. 

Figure 5.26: 
Pachydiplax longipennis 
(Libellulidae) larva, 
Dorsal View. 

 

 
Figure 5.27: Epitheca sp. 
(Corduliidae) larva, 
Dorsal View. 

Figure 5.28: Macromia 
magnifica (Macromiidae) 
larva, Dorsal View. 
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 ORDER PLECOPTERA  
Stoneflies 

 
 

Plecoptera larvae are almost exclusively found in running waters and they reach their greatest 
diversity in small cold streams. They are generally associated with coarse substrates such as cobble, 
leaf packs, and large woody debris. Plecoptera are the most sensitive order of aquatic insects and 
many species are restricted to habitats with high levels of dissolved oxygen. Most stoneflies are 
either predators or shredders. When a stonefly larva is ready to emerge as an adult, it crawls out of 
the water and sheds the larval skin or exoskeleton. Compared to the length of the immature stage (6 
months to 3 years), the adult life span is short and usually lasts only 1-4 weeks. 

 

Many adult stoneflies exhibit an interesting behavior of drumming to locate mates. A male will 
usually initiate drumming by tapping its abdomen on the substrate. A female that perceives the 
vibrations will then drum a response. By moving toward each other while periodically stopping to 
drum, males and females are able to locate each other. In order to insure that males and females of 
the same species find each other, each species has a unique drumming pattern. 

 
 

Plecoptera Morphology 
 

Stonefly larvae can be recognized by the presence of two claws at the end of each leg, wing pads in 
mature larvae, and an abdomen terminating in two long, segmented filaments. 

 
Characters such as wing pad shape, gill presence and location, and labium shape (Fig. 6.1 – shaded) 
are used to discriminate between Plecoptera families. 

 
 
 
 
 

maxillary palp 

 
 

antenna 

 
paraglossa 

glossa 

labial palp labium 
 

mentum 

prementum 

 
 
 

Figure 6.1: Head of Eccoptura 
xanthenes (Perlidae) larva, 
Ventral View. 
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Figure 6.2: Dorsal view of stonefly larva. 
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Key to Plecoptera Families (Larvae) 

1. Finely branched gills present on thoracic segments (Fig. 6.3); finely branched gills present 

or absent on abdomen (Fig. 6.4) .................................................................................................. 2 
 
 
 
 
 
 
 

 
Figure 6.3: Head and thorax of 
Eccoptura xanthenes (Perlidae) 
larva, Ventral View. 

 
 
 
 
 
 
 

Figure 6.4: Metathorax and 
first 3 abdominal segments 
of Pteronarcyidae larva, 
Lateral View. 

 

1'. Finely branched gills absent from thoracic segments, although single gills may be present 

on neck and thoracic segments(Fig. 6.5) or finely branched gills may be present on neck 

only; gills absent from abdomen ................................................................................................... 3 

single abdominal gill 

 
 
 
 
 

 
Figure 6.5: Head and thorax of 
Perlinodes aurea (Perlodidae) 
larva, Ventral View. 

 
 

 

2(1). Finely branched gills present on abdominal segments 1-2 (Fig. 6.6); finely branched gills 

present on thorax (Fig. 6.7) ................................................................ Pteronarcyidae p .86 
 

abdominal segment 1 
 

abdominal segment 2 

 
 

 
gill 

 

 
Figure 6.6: Metathorax and first 3 
abdominal segments of Pteronarcyidae 
larva, Lateral View. 

 

 
Figure 6.7: Head, thorax, 
and first four abdominal 
segments of Pteronarcys 
dorsata (Pteronarcyidae) 
larva, Ventral View. 

 

2'. Finely branched gills absent from abdominal segments 1-2 (Fig. 6.8); finely branched gills 

present on thoracic segments (Fig. 6.8) ........................................................... Perlidae p. 85 
 
 
 

 

Figure 6.8: Head and thorax of 
Eccoptura xanthenes (Perlidae) 
larva, Ventral View. 
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glossa 

Fi 
Ta 

 
 

 

3(1').  Body robust with pronotum much wider than abdomen (Fig. 6.9); wing pads divergent 

from the midline (Fig. 6.9) – if wing pads are not developed then outer margins of 

metanotum divergent (Fig. 6.10) .................................................................................................. 4 

metathorax 

Figure 6.9: Body of Zapada 
haysi (Nemouridae) larva, 
Dorsal View. 

 
 
 
 
 
 

Figure 6.10: Mesothorax and 
metathorax of Isoperla sp. 
(Perlodidae) larva, Dorsal View. 

 

3'. Body slender with pronotum only slightly wider than abdomen (Fig. 6.11); wing pads not 

divergent from midline (Figs. 6.11) – if wing pads not developed then metanotum not 

divergent (Fig. 6.12) ........................................................................................................................6 

mesothorax 

metathorax 

Figure 6.11: Body of Allocapnia 
vivipara (Capniidae) larva, 
Dorsal View. 

 
 
 
 
 

 
Figure 6.12: Mesothorax and 
metathorax of Paracapnia sp. 
(Capniidae) larva, Dorsal View. 

 

4(3). Labium with deep notch and paraglossa extending beyond glossa (Fig. 6.13); labial palps 

slender (Fig. 6.13) .......................................................................................... Perlodidae p .85 
 
 

paraglossa 
 

glossa 

 

 
labial palp 

 

 
Figure 6.13: Labium of 
Setvena bradleyi (Perlodidae) 
larva, Ventral View. 

4'. Labium compact with three small notches (Fig. 6.14); paraglossa not extending beyond 

glossa; labial palps robust (Fig. 6.14) ........................................................................................... 5 

paraglossa 

labial palp 

gure 6.14: Labium of 
eniopteryx maura 

(Taeniopterygidae) larva, 
Ventral View. 

mesothorax 
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5(4'). Tarsal segment 2 (T2) shorter than segment 1 (T1) (Fig. 6.15); coxal gills absent (Fig. 6.16) 

and triangular plate absent from ventral apex of abdomen (Fig. 6.17) ................................ 
. .................................................................................................. Nemouridae p. 84 

 

T2 T1 
 

Figure 6.15: Tarsi and 
tarsal claw of Shipsa 
rotunda (Nemouridae) 
larva, Lateral View. 

Figure 6.16: Leg of Shipsa 
rotunda (Nemouridae) larva, 
Lateral View. 

 
 

 
 

Figure 6.17: Terminal abdominal 
segments of Shipsa rotunda 
(Nemouridae) larva, Ventral View. 

 
 

5'. Tarsal segment 2 (T2) approximately equal to the length of segment 1 (T1) (Fig. 6.18); 

coxal gills present (Fig. 6.19) or triangular plate present on ventral apex of abdomen 

(Figs. 6.20, 6.21) ............................................................................. Taeniopterygidae p. 86 
 
 
 
 
 
 
 

Coxal Gill 

 

Figure 6.18: Tarsi and claws of 
Taeniopteryx sp. 
(Taeniopterygidae) larva, 
Dorsal View. 

 
 
 
 
 
 
 
 
 

Figure 6.20: Terminal abdominal 
segments of Strophopteryx 
fasciata (Taeniopterygidae) larva, 
Ventral View. 

Figure 6.19: Leg of 
Taeniopteryx maura 
(Taeniopterygidae) larva, 
Lateral View. 

 

 

 

Figure 6.21: Terminal abdominal 
segments of Strophopteryx 
fasciata (Taeniopterygidae) larva, 
Lateral View. 

T2 T1 
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6(3'). Cerci (tails) approximately ¾ the length of abdomen (Fig. 6.22); labium with deep notch 

and paraglossa extending beyond glossa (Fig. 6.23); labial palps slender (Fig. 6.23)............ 
. ............................................................................................. Chloroperlidae p. 83 

 
paraglossa 

 

glossa 

 
 

labial palp 

 

 
 

Figure 6.22: Abdomen of 
Sweltsa sp. (Chloroperlidae) 
larva, Dorsal View. 

Figure 6.23: Labium 
of Setvena bradleyi 
(Perlodidae) larva, 
Ventral View. 

 

6'. Cerci as long or longer than abdomen (6.24); labium compact with three small notches; 

paraglossa not extending beyond glossa; labial palps robust (Fig. 6.25) ................................. 7 

paraglossa 

labial palp 

Figure 6.24: Abdomen of 
Leuctra sp. (Leuctridae) larva, 
Dorsal View. 

 
 
 
 
 

Figure 6.25: Labium of Taeniopteryx 
maura (Taeniopterygidae) larva, 
Ventral View. 

 

7(6'). Abdominal segments 1-9 separated by membranous fold (Fig. 6.26); wing pads on 

mesothoracic and metathoracic segments separated by an equal distance (Fig. 6.27), or 

wing pads absent, or wing pads on metathorax truncated (Fig. 6.28) ... Capniidae p. 83 
 
 
 

 

Figure 6.26: Abdomen of 
Allocapnia sp. (Capniidae) 
larva, Lateral View. 

 
 

Figure 6.27: Mesothorax and 
metathorax of Nemocapnia sp. 
(Capniidae) larva, Dorsal View. 

 
 
 

metathorax of Allocapnia vivipara 
(Capniidae) larva, Dorsal View. 

7'. Abdominal segments 7-9 without membranous fold (Fig. 6.29); wing pads similar in 

shape with mesothoracic wing pads 2-3x further apart than metathoracic wing pads 

(Fig. 6.30) ....................................................................................................... Leuctridae p. 84 
 

 

 
Figure 6.29: Abdomen of 
Leuctra sp. (Leuctridae) larva, 
Lateral View. 

Figure 6.30: Mesothorax and 
metathorax of Leuctra sp. 
(Leuctridae) larva, Dorsal View. 

glossa 

 
 
 
 
 
 
 
 

Figure 6.28: Mesothorax and 
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Plecoptera Family Descriptions 
 

Capniidae  
 

Common Name: Small Winter Stoneflies 
Feeding Group: Shredders 
Tolerance Value: 1 (Low) 
Habitat: Capniid stonefly larvae are found in small 

streams and medium rivers, but are most 
common in small streams, including temporary 
streams and springs. They are usually located in 
gravel or detritus in sections of fast or moderate 
flow. 

Size: Small (5-10 mm) 
Characteristics: Body slender and elongate with pronotum only 

slightly wider than abdomen; labium compact 
with three small notches; paraglossa not 
extending beyond glossa; labial palps robust; 
wing pads variously shaped and not divergent 
from midline; abdominal segments 1-9 
separated by membranous fold. 

Notes: Most capniid stoneflies emerge during cold 
months. These stoneflies are the most common 

Figure 6.31: 
Allocapnia vivipara 
(Capniidae) larva, 
Dorsal View. 

stonefly emerging in the winter, although taeniopterygids also emerge during 
this time. They are often active on snow and can easily be seen due to their dark 
coloration. Some species are found in temporary streams where they spend dry 
months burrowed down in the wetted substrate. 

 

Chloroperlidae  

Common Name: Green Stoneflies 
Feeding Group: Predators 
Tolerance Value: 1 (Low) 
Habitat: Most species of green stoneflies are restricted to 

cool, clean, flowing waters often in mountainous 
areas. In these streams, they are most commonly 
found on stones and gravel, but can also be located 
in leaf packs and snags. 

Size: Small to Medium (10-20 mm) 
Characteristics: Body elongate with pronotum only slightly wider 

than abdomen; labium with deep notch and 
paraglossa extending beyond glossa; labial palps 
slender; wing pads not divergent from midline; 
cerci (tails) shorter than abdomen; 

Notes: Adults of this family of stoneflies tend to be bright 
yellow-green, hence their common name. These 
larvae have short legs and cerci which allow them 
to move through the substrate. 

Figure 6.32: 
Sweltsa sp. 
(Chloroperlidae) larva, 
Dorsal View. 
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Leuctridae 
 

Common Name: Roll-Winged Stoneflies 
Feeding Group: Shredders 
Tolerance Value: 0 (Low) 
Habitat: Roll-winged stonefly larvae are most commonly 

collected in streams where they hide in gravel and 
detritus in areas of swift current. 

Size: Small (6-10 mm) – sometimes larger (20 mm) 
Characteristics: Body slender and elongate with pronotum only 

slightly wider than abdomen; labium compact with 
three small notches; paraglossa not extending 
beyond glossa; labial palps robust; wing pads not 
divergent from midline; wing pads similar in shape 
with mesothoracic wing pads 2-3x further apart 
than metathoracic wing pads; abdominal segments 
7-9 without membranous fold. 

Notes: The larvae of this family are not commonly 
collected except when they are close to emergence. 
This is because roll-winged stonefly larvae spend 
most of their time burrowed in the substrate. Their 
elongate body shapes allow them to move through 
gravel substrates. 

 
 

Nemouridae 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6.33: Leuctra sp. 
(Leuctridae) larva, 
Dorsal View. 

 

Common Name: Brown Stoneflies 
Feeding Group: Shredders 
Tolerance Value: 2 (Low) 
Habitat: Brown stoneflies are most common in small 

coldwater streams, but they can also be found in 
larger rivers and lake edges. They usually inhabit 
leaf packs, roots, and snags. 

Size: Small to medium (5-20 mm) 
Characteristics:  These are generally small brown stoneflies that 

are often hairy in appearance; wings pads diverge 
greatly from midline; tarsal segment 2 much 
shorter than segment 1; hind legs when pulled 
back nearly reach or exceed the tip of the 
abdomen; labium compact with three small 
notches; paraglossa not extending beyond glossa; 
labial palps robust; gills may be present on neck 
between thorax and head. 

Notes: Nemourid stoneflies can be very common in 
some conditions. Most nemourids emerge in late 
spring and summer although some emerge in the 
fall. 

 

 
Zapada haysi 
(Nemouridae) larva, 
Dorsal View. 

Figure 6.34: 
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Perlidae  
 

Common Name: Common Stoneflies 
Feeding Group: Predators 
Tolerance Value: 1 (Low) 
Habitat: The larvae of this family are found in streams and 

rivers of all sizes. They are commonly found under 
logs and stones and in snags where an abundance of 
prey can be found. 

Size: Large (20-50 mm) 
Characteristics: These relatively large larvae are usually strikingly 

patterned; finely branched gills are present on all 3 
thoracic segments (absent from abdominal 
segments 1-2); labium with deep notch and 
paraglossa extending beyond glossa; labial palps 
slender. 

Notes: Common stonefly larvae require 1-3 years to mature 
depending on their geographic location. Figure 6.35: 

Acroneuria carolinensis 
(Perlidae) larva, 
Dorsal View. 

 

 

Perlodidae  
 

Common Name: Patterned Stoneflies 
Feeding Group: Predators 
Tolerance Value: 2 (Low) 
Habitat: Perlodid stoneflies are most commonly found 

in flowing waters under stones and in snags 
and leaf packs. They are also sometimes 
found along the edges of cold lakes. 

Size: Medium to large (10-50 mm) 
Characteristics:  These long slender larvae are usually strikingly 

patterned like common stoneflies (not shown 
in Fig. 6.36), but lack branched gills on the 
thoracic segments; labium with deep notch 
and paraglossa extending beyond glossa; labial 
palps slender; hind wing pads divergent from 
body axis. 

Notes: Many species of perlodids are large with 
distinctive patterns. These stoneflies have one 
generation per year. Most species emerge in 
the early spring or fall and aestivate during the 
hot summer months as eggs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6.36: Isoperla 
fulva (Perlodidae) 
larva, Dorsal View. 
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Pteronarcyidae 
 

Common Name: Giant Stoneflies 
Feeding Group: Shredders 
Tolerance Value: 0 (Low) 
Habitat: These large stoneflies are most commonly 

found in small swiftly flowing streams. They are 
found in areas of swift current in leaf packs and 
snags. 

Size: Large (15-70 mm) 
Characteristics: Larvae are large and dark brown; finely 

branched gills are present on all 3 thoracic 
segments and abdominal segments 1-2. 

Notes: Giant stonefly larvae require 1-3 years to mature 
depending on their geographic location. The 
larvae of this family have an interesting way of 
reacting when disturbed by a predator. 
Pteronarcyid larvae can autohemorrhage by 
forcing blood through pores in joints on the 
hind leg. This behavior is thought to cause a 
bad taste or serves to confuse predators. 

 
 

Taeniopterygidae 

 

 

 
Figure 6.37: 
Pteronarcys sp. 
(Pteronarcyidae) 
larva, Dorsal View. 

 

Common Name: Winter Stoneflies 
Feeding Group: Shredders (Some Scrapers) 
Tolerance Value: 2 (Low) 
Habitat: These stoneflies are found in flowing waters in 

root mats, snags, leaf packs and sometimes on 
stones. They are usually found at the edges of 
streams and rivers where the current is reduced. 

Size: Small to Medium (10-20 mm) 
Characteristics: Stout body with pronotum considerably wider 

than abdomen; wing pads greatly divergent from 
midline; tarsal segment 2 approximately equal to 
the length of segment 1; labium compact with 
three small notches; paraglossa not extending 
beyond glossa; labial palps robust. 

Notes: These stoneflies are commonly called winter 
stoneflies because the adults often emerge during 
cold months. Most species of this stonefly family 
are generally intolerant to pollution, but some 
species are well adapted to large polluted rivers. 

 

 
Figure 6.38: 
Taeniopteryx sp. 
(Taeniopterygidae) 
larva, Dorsal View. 
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 ORDER HEMIPTERA  
Aquatic & Semiaquatic True Bugs 

 
 

The majority of Hemiptera are not associated with aquatic habitats. Aquatic hemipterans are unlike 
most aquatic taxa in that the adults and larvae occupy the same habitat. Aquatic and semiaquatic 
Hemiptera can be separated into two groups based on their antennal morphology and the habitat in 
which they are generally found. Some Hemiptera are primarily aquatic and can be recognized by the 
possession of antennae that are shorter than the head and concealed below the eye (see Fig. 7.2). 
One exception is the Gelastocoridae, which are riparian and possess short antennae. The truly 
aquatic species are usually found under water, but many possess wings, which allow movement 
between water bodies. In contrast, most semiaquatic species of Hemiptera have antennae longer 
than their heads (see Fig. 7.3) and can be found on the water’s surface or at the water’s margin. 

 

Although some taxa are primarily aquatic, most Hemiptera do not rely heavily on dissolved oxygen 
in the water, but instead obtain oxygen from the atmosphere. Due to their ability to utilize 
atmospheric oxygen, Hemiptera are often able to exist in water bodies with low levels of dissolved 
oxygen. 

 
Most aquatic and semiaquatic Hemiptera are predatory. After grasping a prey item, these predatory 
hemipterans inject enzymes into the prey with their beaks, first to poison and then to digest the 
insides of their prey. The softened internal structures of the prey are then sucked up through the 
beak. Some species of these Hemiptera can inflict a painful bite in self-defense when handled (e.g., 
Belostomatidae, Naucoridae, Nepidae). 

 
 

Hemiptera Morphology 
 

The most distinctive characteristic of both immature and adult Hemiptera is the presence of 
mouthparts that are modified into an elongate, sucking beak. Most hemipteran adults possess 
“hemelytra”, which are modified fore wings with a leathery base and membranous distal half (Fig. 
7.1). Some adults and all larvae lack wings, but most mature larvae possess wing pads. Both adults 
and larvae have three pairs of segmented legs and there are two tarsal claws present on at least some 
of the legs. 

 
The shape and length of the antennae, legs, and beak (i.e., rostrum) can be important for separating 
Hemiptera families. Body shape and the presence or absence of veins in the wing membrane are 
also diagnostic for some taxa. 
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Figure 7.1: Dorsal view of hemipteran adult. 
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Key to Hemiptera Families (Adults) 
 

1. Antennae shorter than head and concealed below eye (Fig. 7.2) ............................................. 2 
 
 
 
 
 
 
 

 
Figure 7.2: Head of 
Notonectidae, adult, 
Lateral View. 

 

 

1'. Antennae longer than head and usually conspicuous (Fig. 7.3) ............................................... 8 
 
 
 
 
 
 
 

Figure 7.3: Head of Microvelia 
beamri (Veliidae) adult, Dorsal 
View. 

 
 

 

2(1). Beak broad and triangular without distinct segments (Fig. 7.4); fore tarsus scoop-like and 

edged with setae (Fig. 7.5) .............................................................................. Corixidae p. 97 
 
 
 
 
 
 

 
Figure 7.4: Head of 
Corisella sp. (Corixidae) 
adult, Ventral View. 

 
Figure 7.5 Fore leg of 
Sigara scabra 
(Corixidae) adult, 
Ventral View. 

 

2'. Beak cylindrical with 3-4 distinct segments (Fig. 7.6); fore tarsus not as above ................... 3 
 
 
 
 
 
 
 
 

Figure 7.6: Head of 
Notonectidae, adult, 
Lateral View. 
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3(2'). Abdomen terminating in an elongate breathing tube (Fig. 7.7) ................. Nepidae p. 101 
 
 
 
 
 

Figure 7.7: Apex of abdomen 
of Ranatra brevicollis 
(Nepidae) adult, Dorsal View. 

 

3'. Abdomen not terminating in an elongate breathing tube (Fig. 7.8); if terminal respiratory 

appendages are present they are short (Fig. 7.9) ........................................................................ 4 
 
 
 
 
 
 
 
 
 

Figure 7.8: Hydrometra 
martini (Hydrometridae) adult, 
Dorsal View. 

 
 

 
Figure 7.9: Lethocerus 
americanus (Belostomatidae), 
adult, Dorsal View. 

 
 

4(3'). Eyes protuberant or bulging (Fig. 7.10); legs lacking a fringe of swimming hairs; ocelli 

present (Fig. 7.11); toad-like in appearance ..................................... Gelastocoridae p. 98 
 
 

ocellus 

 
 

 

Figure 7.10: Head of 
Gelastocoris oculatus 
(Gelastocoridae) adult, 
Dorsal View. 

Figure 7.11: Head of 
Nerthra sp. 
(Gelastocoridae) adult, 
Dorsal View. 

 

4'. Eyes not protuberant (Fig. 7-12); legs with swimming hairs; ocelli absent (Fig. 7-12) ......... 5 
 
 
 
 
 
 

Figure 7.12: Head of 
Belostoma flumineum 
(Belostomatidae) adult, 
Dorsal View. 
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5(4'). Body convex (Fig. 7.13); small (2.0-2.5 mm) .................................................. Pleidae p. 102 
 
 
 
 
 

Figure 7.13: Body of 
Neoplea striola (Pleidae) 
adult, Lateral View. 

 
 

5'. Body flattened (Fig. 7.14) or elongate (Fig. 7.15); > 5 mm long ............................................. 6 
 
 
 

 
 

Figure 7.14: Body of 
Naucoridae, adult, 
Lateral View. 

 

 

 
Figure 7.15: Body of Notonecta 
unifasciata (Notonectidae) 
adult, Dorsal View. 

 
 
 
 

6(5'). Body elongate; hind legs oar-like (Fig. 7.16); hind tarsal claws inconspicuous (Fig. 7.16) .... 
. ............................................................................................... Notonectidae p. 101 

 
 
 

 
Figure 7.16: Leg of 
Notonecta undulata, 
(Notonectidae) larva. 

6'. Body flattened; tarsal claws conspicuous .................................................................................... 7 
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7(6').  Fore wing membrane with veins (Fig. 7.17); apex of abdomen with a pair of flat 

respiratory appendages (air straps) (Fig. 7.18) – note: in preserved specimens the air straps are 

often retracted; >18 mm ......................................................................... Belostomatidae p. 97 
 

 

 

Belostoma flumineum 
(Belostomatidae) adult, 
Dorsal View. 

Figure 7.18: Lethocerus 
americanus (Belostomatidae) 
adult, Dorsal View. 

 

7'. Fore wing membrane without veins (Fig. 7.19); apex of abdomen lacking respiratory 

appendages; <18 mm ............................................................................... Naucoridae p. 100 
 
 
 
 

 

Figure 7.19: Wing of 
Pelocoris shoshone 
(Naucoridae) adult, 
Dorsal View. 

 
 
 
 

8(1'). Claws of fore legs inserted before apex (Fig. 7.20) .................................................................... 9 
 
 
 
 

 
Figure 7.20: Tarsi of 
Rhagovelia sp. (Veliidae) 
adult, Lateral View. 

 
 

8'. Claws of fore legs inserted at apex (Fig. 7.21) .......................................................................... 10 

Figure 7.21: Tarsi of 
Teloleuca sp. (Saldidae) 
adult, Lateral View. 

 
 
 
 
 
 

 
Figure 7.17: Wing of 
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9(8). Metafemur long and extending well beyond apex of abdomen (Figs. 7.22, 7.23) ................ 
. .......................................................................................................... Gerridae p. 98 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.22: Aquarius 
remigis (Gerridae) adult, 
Dorsal View. 

Figure 7.23: Trepobates 
becki (Gerridae) adult, 
Dorsal View. 

 

9'. Metafemur short and not or only slightly extending beyond apex of abdomen 

(Figs. 7.24, 7.25) .................................................................................................... eliidae p. 103 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

Figure 7.24: Microvelia 
beamri (Veliidae) adult, 
Dorsal View. 

Figure 7.25: Rhagovelia 
obesa (Veliidae) adult, 
Dorsal View. 

 
 
 

10(8'). Body slender and elongate; head as long as thorax (Fig. 7.26) ..... Hydrometridae p. 99 
 
 
 

Figure 7.26: Hydrometra 
martini (Hydrometridae) adult, 
Dorsal View. 

10'. Body not slender and elongate; head shorter than thorax ...................................................... 11 

head 
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11(10'). Wings present with veins in membrane of fore wing (Fig. 7.27) ............... Saldidae p. 102 
 
 
 

 

Figure 7.27: Wing of 
Saldula sp. (Saldidae) 
adult, Dorsal View. 

 

 

11'. Wings absent or if present lacking veins in membrane (Fig. 7.28) ........................................ 12 
 
 
 
 

 
Figure 7.28: Wing of Hebrus 
sobrinus (Hebridae) adult, 
Dorsal View. 

 
 
 
 

 

12(11'). Legs with dark spines or bristles (Fig. 7.29) ....................................... Mesoveliidae p. 100 
 
 
 
 

 
Figure 7.29: Leg of 
Mesoveliidae, adult, 
Lateral View. 

 

12'. Legs without spines or bristles (Fig. 7.30) .................................................... Hebridae p. 99 
 
 
 
 
 

Figure 7.30: Leg of 
Hebridae, adult, 
Lateral View. 
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Hemiptera Family Descriptions 
 

Belostomatidae  
 

Common Name: Giant Water Bugs 
Feeding Group: Predators 
Tolerance Value: 10 (High) 
Habitat: Belostomatids most commonly occur in lakes, 

ponds, and marshes and less commonly in 
pools and backwaters in streams and rivers. 
Belostomatids can also be found in temporary 
pools and ditches. They are usually associated 
with aquatic vegetation. 

Size: Large (25-45 mm) 
Characteristics: Body flattened and oval; antennae shorter than 

head, concealed below eye; beak cylindrical; 
fore legs raptorial; mid and hind legs fringed 
with swimming hairs; fore wing membrane 
with veins; a pair of strap-like appendages 
present at apex of abdomen. 

Notes: Belostomatids are superficially very similar to 
naucorids, especially as larvae. Belostomatids 
are voracious predators and have been 
observed attacking fish up to 9 cm long. They 
are sometimes called “toe biters” because 
when handled carelessly or stepped on, 
belostomatids can inflict a painful bite with 
their beak. 

Figure 7.31: 
Belostoma flumineum 
(Belostomatidae) adult, 
Dorsal View. 

 

Corixidae  
 

Common Name: Water Boatmen 
Feeding Group: Collector/Gatherers 
Tolerance Value: 9 (High) 
Habitat: Corixids are found in areas of standing or 

slow flowing water in ponds, lakes, marshes, 
streams, and rivers. 

Size: Small (3-11 mm) 
Characteristics: Antennae  shorter  than head,  concealed 

below eye; beak broad and triangular 
without distinct segments; fore tarsus scoop- 
like and edged with setae. 

Notes: Most  corixids  feed  by  disturbing  soft 
sediments and detritus with their scoop-like 
fore legs and consuming organisms stirred 
up from the sediment. These bugs breathe 
by using an air bubble held under their 
wings, which must be renewed periodically 
by breaking the surface of the water. 

Sigara mckinstryi 
(Corixidae) adult, 
Dorsal View. 

Figure 7.32 
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Gelastocoridae 
 

Common Name: Toad Bugs 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Gelastocorids occur on sandy beaches or mud 

flats at the margins of lakes, ponds, wetlands, 
and streams. 

Size: Small (5-9 mm) 
Characteristics: Similar to miniature toads; body warty; eyes 

protuberant; antennae short and concealed; 
fore legs raptorial; all tarsi have two claws. 

Notes: Gelastocorids  look  remarkably  like  small 
toads. They can be observed hopping at 
stream and lake margins, but when disturbed 
they sometimes remain motionless. They are 
predators of other invertebrates inhabiting the 
same habitat. 

 
Gerridae 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 7.33: 
Gelastocoris oculatus 
(Gelastocoridae) adult, 
Dorsal View. 

 

Common Name: Water Striders 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Gerrids are generally found on the surface of 

the water in ponds, lakes, marshes, streams, 
and rivers. 

Size: Small to medium (3-18 mm) 
Characteristics: Body shape variable; antennae longer than 

head; beak cylindrical; claws of protarsus 
inserted before apex; metafemur extends well 
beyond tip of abdomen. 

Notes: Gerrids are commonly observed skating on 
the water’s surface using their mid and hind 
legs. The fore legs are held above the water 
and are used for grasping prey. Gerrids often 
feed on insects trapped in the surface film 
and use disturbances on the water to detect 
prey much like a spider uses a web. Gerrids 
breathe air through spiracles like most 
terrestrial insects. When they dive 
underwater, air is trapped by non-wetting 
hairs along the body, providing a store of 
oxygen. Some of the smaller species 
resemble veliids, but they can be separated by 
the length of the femur. Some species are 
wingless, making it difficult to separate adults 
from larvae. 

 

 

adult, Dorsal View. 

Figure 7.34: Aquarius 
remigis (Gerridae) adult, 
Dorsal View. 

Figure 7.35: 
Trepobates becki (Gerridae) 
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Hebridae  
 

Common Name: Velvet Water Bugs 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Hebrids occur at the margins of ponds, 

marshes, and streams or on the surface of 
floating mats of vegetation in these 
habitats. 

Size: Small (1-2.5 mm) 
Characteristics:  Body short and stout and covered in fine 

hairs; antennae longer than head; beak 
cylindrical; membrane not veined (in 
winged forms); 2 tarsal segments (first 
segment short and second segment long); 
claws inserted at apex. 

Notes: Hebrids have a similar appearance to some 
veliids, but hebrids can be recognized by 
possessing tarsal claws, which are inserted 
at the apex of the leg. These stocky 
insects are often overlooked because of 
their small size. When disturbed, hebrids 
often crawl beneath the water surface. 

Figure 7.36: 
Hebrus sp. (Hebridae) 
adult, Dorsal View. 

 
 

Hydrometridae  
 

Common Name: Marsh Treaders, Water Measurers 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Hydrometrids are most commonly collected from 

marshes and bogs, but they also occur at the margins 
of ponds and streams. They are generally associated 
with emergent vegetation and floating mats of 
vegetation or detritus. 

Size: Small (7-10 mm) 
Characteristics: Body slender and elongate; head as long as thorax 

with eyes situated midway up head; antennae longer 
than head; beak cylindrical; legs thin and thread-like 
with two claws at terminal end; claws inserted at 
apex. 

Notes: Hydrometrids generally walk slowly over the surface 
of the water or on mats of vegetation. Although 
they walk on the water, they are not as agile as 
gerrids and veliids because their tarsal claws are 
located at the apex of the tarsi. These insects feed 
on dead and dying insects that fall onto the water 
surface or onto the mats they inhabit. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7.37: 
Hydrometra martini 
(Hydrometridae) adult, 
Dorsal View. 
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Mesoveliidae 
 

Common Name: Water Treaders 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Mesoveliids are generally found associated 

with floating mats of detritus and 
vegetation or at the margins of ponds, 
marshes, and streams. 

Size: Small (2-4 mm) 
Characteristics:  Body slender and somewhat boat-shaped; 

antennae longer than head; membrane not 
veined (in winged forms); beak cylindrical; 
legs with dark spines or bristles; all legs of 
similar length and with 3 tarsal segments; 
claws inserted at apex. 

Notes: Mesoveliids prey on invertebrates along the 
shore or those caught in the water surface. 
Some adults in this family are wingless. 
When disturbed, mesoveliids will skate 
across the water with surprising speed and 
agility. 

 
 

Naucoridae 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mesovelia mulsanti 
(Mesoveliidae) adult, 
Dorsal View. 

 

Common Name: Creeping Water Bugs 
Feeding Group: Predators 
Tolerance Value: 5 (Moderate) 
Habitat: Naucorids most commonly occur along 

vegetated margins of lakes, ponds, marshes, 
and in the pools and backwater in streams. 

Size: Small to medium (5-15 mm) 
Characteristics: Body flattened and oval; antennae shorter 

than head, concealed below eye; beak 
cylindrical; fore legs raptorial; mid and hind 
legs fringed with swimming hairs; fore wing 
membrane without veins; respiratory 
appendages absent from terminal end of 
abdomen. 

Notes: As their name implies, they are commonly 
observed creeping along the substrate or on 
vegetation in search of prey. Like 
belostomatids, naucorids can give a painful 
bite when handled. 

 

 
Figure 7.40: Pelocoris 
femoratus (Naucoridae) 
adult, Dorsal View. 

Figure 7.38: 
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Nepidae  
 

Common Name: Water Scorpions 
Feeding Group: Predators 
Tolerance Value: 8 (High) 
Habitat: Nepids can be collected in ponds, marshes, and 

streams in areas of calm water. They are usually 
found at the vegetated margins of these water 
bodies. 

Size: Medium to large (15-45 mm) – not including 
respiratory tube. 

Characteristics: Body usually cylindrical (sometimes oval and 
flattened); antennae shorter than head, concealed 
below eye; beak cylindrical; fore legs raptorial; 
mid and hind legs long and slender; abdomen 
terminating in an elongate breathing appendage. 

Notes: Nepids are sit-and-wait or stalking predators. 
They grasp their prey with raptorial fore legs that 
are similar to those of a praying mantis.  The 
long respiratory appendage is used to maintain 
contact with the atmosphere in order to obtain 
oxygen. These insects can be observed hanging 
with their head facing downward and the 
respiratory appendage in contact with the water 
surface as they wait for prey. 

Figure 7.39: 
Ranatra brevicollis 
(Nepidae) adult, 
Dorsal View. 

 

Notonectidae  
 

Common Name: Backswimmers 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Notonectids most commonly  occur  along 

vegetated margins of lakes and ponds and in 
marshes. They are also sometimes found in 
the pools and backwaters in streams and 
rivers. Notonectids can also be found in 
temporary pools and ditches. 

Size: Small to medium (5-15 mm) 
Characteristics:  Body cylindrical; antennae shorter than head, 

concealed below eye; beak cylindrical; hind 
legs oar-like; hind tarsal claws inconspicuous. 

Notes: Like pleids, notonectids swim on their backs 
using their oar-like legs to propel them. 
Notonectids spend most of their time hanging 
from the water surface at an angle with the tip 
of their abdomens in contact with the surface 
film. These bugs store air on the ventral side 

 

 
(Notonectidae) adult, 
Dorsal View. 

of their abdomens and under their wings. The coloration of notonectids is 
reversed compared to many other aquatic organisms. They are generally dark 
ventrally and light dorsally because they swim on their backs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7.41: 
Notonecta unifasciata 
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Pleidae 
 

Common Name: Pygmy Backswimmers 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Pleids are found in shallow standing or slow 

moving waters of ponds, marshes, and 
streams. They are generally found associated 
with emergent vegetation. 

Size: Small (2-2.5 mm) 
Characteristics:  Body convex; antennae shorter than head and 

concealed below eye; beak cylindrical; legs of 
similar length although hind legs slightly 
longer and fringed with swimming hairs; two 
well developed claws at the end of each leg. 

Notes: Pleids feed on small invertebrates such as 
ostracods, cladocerans, and mosquito larvae. 
As their name indicates, they swim on their 
backs using their hind legs to propel them. 
Pleids carry air under their wings and on their 
undersides when they submerge. 

 
 
 

Saldidae 
 

Common Name: Shore Bugs 
Feeding Group: Predators 
Tolerance Value: Undetermined 
Habitat: Saldids are found along the wetted margins of 

lakes, ponds, marshes, and streams. 
Size: Small (2-8 mm) 
Characteristics: Body oval; antennae longer than head; beak 

cylindrical; wings present with veins in 
membrane of fore wing; 4-5 closed cells in 
membrane; all legs of similar length and with 
3 tarsal segments; claws inserted at apex. 

Notes: Saldids feed on invertebrates found along the 
water body margins they inhabit. They can 
usually be seen flying and jumping in these 
habitats. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 7.42: 
Neoplea striola 
(Pleidae) adult, 
Dorsal View. 

 
 
 
 
 
 
 
 

Figure 7.43: 
Saldula sp. (Saldidae) 
adult, Dorsal View. 
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Veliidae  
 

Common Name: Broad-Shouldered Water Striders 
Feeding Group: Predators 
Tolerance Value: 6 (Moderate) 
Habitat: Veliids most commonly occur on the 

surface of standing or slow moving 
water in lakes, ponds, marshes, and 
streams. They are usually observed at 
the margins of these habitats. However, 
they are also found in stream riffles 
behind rock or logs. 

Size: Small (2-6 mm) 
Characteristics:  Body usually short and stocky; antennae 

longer than head; beak cylindrical; claws 
of protarsus inserted before apex; 
metafemur does not or only barely 
extends beyond tip of abdomen. 

Notes: Veliids are found in the same habitats 
gerrids generally occupy, but veliids 
usually inhabit more protected areas. 
One genus is found primarily in riffles in 
streams. Veliids are commonly wingless 
(apterous) although some species are 
winged. Gerrids and veliids in general 
have similar feeding and breathing 
habits. Similarly, veliids and gerrids both 
have tarsal claws inserted before the 
apex of the leg. This morphological trait 
prevents their legs from penetrating the 
water’s surface. 

Figure 7.44: Rhagovelia obesa 
(Veliidae) adult, Dorsal View. 

 

Figure 7.45: Microvelia beameri 
(Veliidae) adult, Dorsal View. 
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CHAPTER 8 

 
MEGALOPTERA 

(Fishflies, Alderflies & Dobsonflies) 
 
 

 

 
 

 
Citation: 

Bouchard, R.W., Jr. 2004. Guide to aquatic macroinvertebrates of the Upper Midwest. Water Resources 
Center, University of Minnesota, St. Paul, MN. 208 pp. 
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 ORDER MEGALOPTERA  
Fishflies, Alderflies, & Dobsonflies 

 
 

There are only two families in the order Megaloptera and they are both aquatic as larvae with 
terrestrial eggs, pupae, and adults. Megalopteran eggs are laid on vegetation or rocks overhanging 
the water. Eggs hatch at night, and the newly hatched larvae drop into the water to begin their larval 
stage. The larvae of both families are predators and are found in a variety of habitats. When 
megalopterans are ready to pupate, they leave the water and crawl 2-10 m to find a location to 
pupate. For protection during the pupal stage, the larva digs into the soil or under a log and pupates 
within the excavated cavity. After 1-4 weeks the adult emerges from the cavity. The adults, some of 
whom are very large, generally remain in the vicinity of the larval habitat. 

 
 

Megaloptera Morphology 
 

The abdomens of megalopteran larvae terminate in either a long filament (Fig. 8.1) or two pairs of 
hooks (Fig. 8.2). These larvae also possess lateral filaments on most abdominal segments (Figs. 8.1, 
8.2). In both families each leg terminates in a pair of tarsal claws. In addition, the head and thorax 
is sclerotized (hardened) while the abdomen is soft. 

 
The position and number of lateral filaments can be used to discriminate between Megaloptera 
families. Terminal appendages on the last abdominal segment are also diagnostic between the two 
families. 
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Key to Megaloptera Families (Larvae)* 

 

1. Last abdominal segment with a long median filament (Fig. 8.1); abdominal segments 1-7 

with lateral filaments (Fig. 8.1)......................................................................... Sialidae p. 109 

lateral filaments 

 

 

terminal filaments 

 
 

 
Figure 8.1: Sialis sp. 
(Sialidae) larva, 
Dorsal View. 

 
 
 

1'. Last abdominal segment without a long median filament, instead two pairs of hooks 
present on last abdominal segment (Fig. 8.2); abdominal segments 1-8 with lateral 

filaments (Fig. 8.2) .................................................................................... Corydalidae p. 109 
 

lateral filaments 

 
 
 

hooks 

 
 
 
 

Figure 8.2: 
Corydalus cornutus 
(Corydalidae) larva, 
Dorsal View. 

 
 

 
* Keys for adults and pupae not provided. 
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Megaloptera Family Descriptions 
 

Corydalidae  
 

Common Name: Dobsonflies, Fishflies, Hellgrammites 
Feeding Group: Predators 
Tolerance Value: 0 (Low) 
Habitat: Corydalids most commonly live in riffle areas in streams 

where they are found under rocks. One genus is 
primarily restricted to standing waters such as ponds 
and marshes. 

Size: Medium to large (25-90 mm) 
Characteristics: Elongate, dorsally flattened body; large jaws projecting 

forward; all three thoracic segments with notum 
sclerotized; first eight abdominal segments and 
abdominal segment 10 with paired lateral filaments; 
fleshy appendages each bearing a pair of hooks 
extending from apex of abdominal segment. 

Notes: Some species of corydalids are very sensitive to 
pollution while others are very tolerant.  For example, 
species found in standing water are usually tolerant, but 
species found in streams may or may not be tolerant to 
pollution. Corydalids leave their hiding places at night 
to hunt for prey. The larvae, which are sometimes used 
as bait, are usually called hellgrammites. Many of these 
larvae are large and can inflict a painful bite when 
handled. 

Corydalus cornutus 
(Corydalidae) larva, 
Dorsal View. 

 

Sialidae  
 

Common Name: Alderflies 
Feeding Group: Predators 
Tolerance Value: 4 (Moderate) 
Habitat: Alderfly larvae live in a variety of habitats including 

streams, rivers, lakes, ponds, bogs, and marshes. They 
are most commonly found in standing or slow moving 
water in depositional areas. 

Size: Medium to large (10-28 mm) 
Characteristics: Elongate, dorsally flattened body; large jaws projecting 

forward; all three thoracic segments with notum 
sclerotized; first seven abdominal segments with paired 
lateral filaments, each filament with 4-5 segments; 
abdomen terminating in long filament edged with setae 
(10th segment). 

Notes: Adult alderflies are poor flyers and can be observed 
flying along the margins of the larval habitat. Adults 
resemble caddisflies because the wings are held over the 
abdomen in a tent-like fashion. 

Figure 8.3: 
Sialis sp. (Sialidae) 
larva, Dorsal View. 

Figure 8.4: 
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NEUROPTERA 

(Spongillaflies) 
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 ORDER NEUROPTERA  
Spongillaflies 

 
 

There is only a single family of aquatic Neuroptera represented by the Sisyridae. The larvae of these 
insects are associated with freshwater sponges. Using their elongated mouthparts they pierce sponge 
cells and suck the fluids from the sponge. In addition to their interesting feeding habits, 
spongillaflies also have a fascinating life history. 

 

The eggs are laid on an object overhanging the water such as the underside of a leaf. When the larva 
hatches from the egg it drops into the water and is planktonic until it finds a sponge host. Once it 
locates a sponge, the larva begins to feed and will remain with the sponge for the rest of its larval 
stage unless the sponge dies. When the larva is ready to pupate, it leaves the water and crawls up to 
16 m from the water. Once a suitable site has been selected, the larva spins a cocoon and pupates 
inside. After 5-6 days the adult emerges from the cocoon. 

 
 

Neuroptera Morphology 
 

The most diagnostic characteristic of spongillaflies is the presence of elongated jaws modified into 
unsegmented stylets (Fig. 9.1). For other characteristics see the family description. 

N
E

U
R

O
P

T
E

R
A

 

9 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

114 Chapter 9 | NEUROPTERA 

 

 

 

Neuroptera Family Descriptions 
 

Sisyridae  
 

Common Name: Spongillaflies 
Feeding Group: Piercers 
Tolerance Value: Undetermined 
Habitat: Spongillafly larvae occur in lotic and lentic habitats 

where freshwater sponges are found. They are 
found on the outside or in the canals of sponges. 

Size: Small (5 mm) 
Characteristics: Antennae long and multisegmented (longer than 

jaws); jaws long and needle-like; body covered in 
long setae; single tarsal claw at the end of each leg; 
thoracic and abdominal segments each with a pair of 
sclerites (hardened plates); abdominal segments 1-7 
with lateral tubercles bearing long setae; abdominal 
segment 8 with two pairs of lateral tubercles bearing 
long setae. 

Notes: Spongillaflies are an interesting group due to the 

dependence of the larvae on freshwater sponges for 
nourishment. 

Climacia areolaris 
(Sisyridae) larva, 
Dorsal View. 

Figure 9.1: 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

Chapter 10 | TRICHOPTERA 115 

 

 

 
 
 
 
 
 
 

CHAPTER 10 

 
TRICHOPTERA 

(Caddisflies) 
 
 

 

 
 
 
 
 

 

Citation: 

Bouchard, R.W., Jr. 2004. Guide to aquatic macroinvertebrates of the Upper Midwest. Water Resources 
Center, University of Minnesota, St. Paul, MN. 208 pp. 

T
R

IC
H

O
P

T
E

R
A

 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

116 Chapter 10 | TRICHOPTERA 

 

 

 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

Chapter 10 | TRICHOPTERA 117 

 

 

 

 ORDER TRICHOPTERA  
Caddisflies 

 
Trichoptera is the largest order of insects in which every member is truly aquatic. Trichoptera are 
close relatives of butterflies and moths (Lepidoptera) and like Lepidoptera, caddisflies have the 
ability to spin silk. This adaptation is largely responsible for the success of this group. Silk is used 
to build retreats, to build nets for collecting food, for construction of cases, for anchoring to the 
substrate, and to spin a cocoon for the pupa. Almost all caddisflies live in a case or retreat with the 
exception of Rhyacophilidae. Caddisflies are important in aquatic ecosystems because they process 
organic material and are an important food source for fish. This group displays a variety of feeding 
habits such as filter/collectors, collector/gatherers, scrapers, shredders, piercer/herbivores, and 
predators. Caddisflies are most abundant in running (lotic) waters. Like Ephemeroptera and 
Plecoptera, many Trichoptera species are sensitive to pollution. 

 
 

Trichoptera Morphology 
 

Larval Trichoptera resemble caterpillars 
except Trichoptera lack abdominal 
prolegs with crochets (see fig 11.2). 
Trichoptera can be identified by their 
short antennae, sclerotized head, 
sclerotized plate on thoracic segment 
one (and sometimes also on segments 2 
or 3), soft abdomen, three pairs of 
segmented legs, and an abdomen that 
terminates in a pair of prolegs bearing 
hooks (Fig. 10.1). 

 
Characteristics used to separate 
trichopteran families include 
sclerotization of the thoracic segments, 
presence or absence of abdominal 
humps, position and length of antennae, 
and the shape of the prolegs and 
associated anal claw. In many taxa, the 
shape and construction materials of a 
retreat or case can also be diagnostic 
(Figs. 10.2, 10.3, 10.4). However in 
macroinvertebrate samples, the case is 
sometimes lost and morphological 
characters must be relied upon. 

 
 

Figure 10.1: Lateral view of tricopteran larva. 
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Examples of Trichopteran Cases 

 

Figure 10.2: Hesperophylax 
designatus (Limnephildae) larva 
in case, Lateral View. 

 
 
 
 
 
 
 
 
 

 
Figure 10.3: Helicopsyche sp. 
(Helicopsychidae) larva in case. 

 

Figure 10.4: Glossosoma sp. 
(Glossosomatidae) larva in case, 
Lateral View. 
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Key to Trichoptera Families (Larvae) 
 

1. Anal claw-comb shaped (many small teeth) (Fig. 10.5); body curled; larva in snail shaped 

case constructed of sand grains (Fig. 10.6) ................................ Helicopsychidae p. 128 

 
Figure 10.5: Anal proleg of 
Helicopsyche sp. (Helicopsychidae) 
larva, Lateral View. 

Figure 10.6: Helicopsyche sp. 
(Helicopsychidae) larva in case. 

1'. Anal claw hook-shaped (Figs. 10.7, 10.8); body not curled; larval case straight or curved or 

not building a case (e.g., Fig. 10.9) ................................................................................................... 2 
 

 
 

Figure 10.7: Anal proleg of 
Glossosoma sp. 
(Glossosomatidae) larva, 
Lateral View. 

 
 
 

 
 

 
Figure 10.8: Anal proleg 
of Rhyacophila sp. 
(Rhyacophilidae) larva, 
Lateral View. 

 

Figure 10.9: Hesperophylax 
designatus (Limnephildae) 
larva in retreat, Lateral View. 

 

2(1').  Dorsum (top) of all three thoracic segments covered in sclerotized (hardened) plates 

(Fig. 10.10 – shaded) ........................................................................................................................ 3 

Figure 10.10: Head and thorax of 
Ochrotrichia sp. (Hydroptilidae) 
larva, Dorsal View. 

2'. Dorsum  of  thoracic  segment  3  (metanotum)  mostly  membranous  (fleshy) 

(Fig. 10.11 – shaded); some small plates (sclerites) may be present but not covering more 
than 50% of notum (Fig. 10.10); some larvae lack hardened plates on thoracic segments 2 

and 3 ................................................................................................................................................. 4 

metanotum 

Figure 10.11: Head and 
thorax of Limnephilidae 
larva, Dorsal View. 

mesonotum 
pronotum 

sclerites 
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3(2). Abdomen with rows of branched gills on ventral side of abdomen (Fig. 10.12); brush of 

hairs at end of abdomen (Fig. 10.12); not building a case .................................................. 
. ........................................................................................ Hydropsychidae p. 128 

 
 
 
 
 
 
 

 
brush of hairs 

 

Figure 10.12: 
Cheumatopsyche pettiti 
(Hydropsychidae) larva, 
Lateral View. 

 

3'. Branched gills absent from abdomen (Fig. 10.13); only 2-3 hairs at end of abdomen 

(Fig. 10.13); constructing portable cases of various materials; small (< 6mm) .................... 
. ............................................................................................ Hydroptilidae p. 129 

 
 
 
 
 

 
Figure 10.13: 
Ochrotrichia sp. 
(Hydroptilidae) larva, 
Lateral View. 

4(2'). Thoracic segment 2 mostly membranous (Fig. 10.14) or with only a few small plates 

covering less than half of the notum (Fig. 10.15) ...................................................................... 5 
 

 
 

Figure 10.14: Head and Thoracic 
segments 1 and 2 of Polycentropus sp. 
(Polycentropodidae) larva, Dorsal View. 

 

 

Figure 10.15: Head and Thoracic 
segments 1 and 2 of Protoptila sp. 
(Glossosomatidae) larva, Dorsal View. 

4'. Thoracic segment 2 with sclerotized (hardened) plates (Fig. 10.16) ..................................... 10 
 
 
 
 

 
Figure 10.16: Head and 
Thorax of Limnephilidae larva, 
Dorsal View. 

gills 
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5(4). Dorsum of abdominal segment 9 membranous (Fig. 10.17); larvae not building a portable 

case .................................................................................................................................................... 6 
 
 
 
 
 
 
 

Figure 10.17: Anal prolegs of 
Chimarra sp. (Philopotamidae) 
larva, Dorsal View. 

 

 

5'. Dorsum of abdominal segment 9 with a sclerotized (hardened) plate – note: sometimes this 

sclerite is difficult to see and is only recognizable by its shiny surface (Fig. 10.18); larvae building or 

not building a portable case ........................................................................................................... 8 
 
 
 
 
 
 
 
 

 
Figure 10.18: Anal prolegs of 
Rhyacophila sp. (Rhyacophilidae) 
larva, Dorsal View. 

 
 
 
 

6(5). Labrum (structure extending between mouthparts) T-shaped and membranous – note: this 

structure is sometimes retracted in preserved species (Fig. 10.19)............. Philopotamidae p. 132 
 
 

 

Figure 10.19: Head and first thoracic 
segment of Chimarra sp. 
(Philopotamidae) larva, Dorsal View. 

 

6'. Labrum sclerotized (hardened) and rounded (Fig. 10.20) ........................................................ 7 
 
 

 

Figure 10.20: Head and first thoracic 
segment of Polycentropus sp. 
(Polycentropodidae) larva, Dorsal View. 
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7(6'). Trochantin broad and hatchet-shaped at apex (Fig. 10.21) ......... Psychomyiidae p. 133 
 
 
 
 
 

 
Figure 10.21: Head and 1st thoracic 
segment of Lype diversa 
(Psychomyiidae) larva with detail of 
trochanter, Lateral View. 

 

7'. Trochantin pointed at apex (Fig. 10.22) ................................ Polycentropodidae p. 133 
 
 
 
 
 
 
 

Figure 10.22: Head and 1st thoracic 
segment of Cyrnellus fraternus 
(Polycentropodidae) larva with 
detail of trochanter, Lateral View. 

 
 

 

8(5'). Abdominal segment 1 with hump (Fig. 10.23); prosternal horn present (Fig. 10.24); often 

large ........................................................................................................ Phryganeidae p. 132 
 
 
 
 
 
 
 
 
 
 

Figure 10.23: Head, thorax and 1st 
abdominal segment of Phryganea 
cinerea (Phryganeidae) larva, 
Lateral View. 

Figure 10.24: Head and thorax 
segments 1 and 2 of Ptilostomis 
sp. (Phryganeidae) larva, 
Lateral View. 

 

8'. Abdominal segment 1 without hump (Fig. 10.25); prosternal horn absent (Fig. 10.25) ...... 9 
 
 
 
 
 
 
 
 
 
 

Figure 10.25: Head, thorax and 1st 
abdominal segment of Glossosoma sp. 
(Glossosomatidae) larva, Lateral View. 
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9(8'). Anal proleg free of abdominal segment 9 (Fig. 10.26); not building a case ......................... 
. ........................................................................................... Rhyacophilidae p. 134 

 

  Figure 10.26: Anal proleg of 
Rhyacophila sp. (Rhyacophilidae) 
larva, Lateral View. 

 

9'. Half of anal proleg joined to abdominal segment 9 (Fig. 10.27); larva constructing a 

tortoise-like case (Fig. 10.28) ...............................................Glossosomatidae p. 127 
 

  
Figure 10.27: Anal proleg of 
Glossosoma sp. (Glossosomatidae) 
larva, Lateral View. 

Figure 10.28: Glossosoma sp. 
(Glossosomatidae) larva in case, 
Lateral View. 

 
 
 

10(4').  Antennae relatively long and prominent (length at least 6x width) (Fig. 10.29); in one 
genus, the antennae are short but a pair of dark, curved lines are present on the posterior 

of the mesonotum (thoracic segment 2) (Fig. 10.30)........................ Leptoceridae p. 130 
 
 

 

Figure 10.29: Head of Triaenodes 
injustus (Leptoceridae) larva, 
Dorsal View. 

Figure 10.30: Head and thorax of 
Ceraclea sp. (Leptoceridae) larva, 
Dorsal View. 

 

10'. Antennae short (length less than 6x width) (Figs. 10.31, 10.32) ............................................ 11 
 

 

Figure 10.31: Head of 
Agrypnia sp. (Phryganeidae) 
larva, Dorsal View. 

 

 

Figure 10.32: Head of 
Ironoquia sp. (Limnephilidae) 
larva, Lateral View. 
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11(10'). Tarsal claw on hind leg smaller than tarsal claws on fore and middle legs with hind tarsal 

claw stout and covered in setae (Fig. 10.33) ......................................... Molannidae p. 131 
 
 
 
 
 

 
Figure 10.33: Prothoracic, mesothoracic, 
and metathoracic legs of Molanna sp. 
(Molannodae) larva with detail of 
metathoracic tarsal claw, Lateral View. 

 

11'. Tarsal claws on hind leg similar to claws on other legs (Fig 10.34) ....................................... 12 
 
 
 
 
 
 
 
 

 
Figure 10.34: Prothoracic, 
mesothoracic, and metathoracic legs of 
Triaenodes sp. (Leptoceridae) larva 
with detail of metathoracic tarsal claw, 
Lateral View. 

 
 

12(11'). Abdominal segment 1 lacking dorsal hump (Figs. 10.35, 10.36) ........................................... 13 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 10.35: Head, thorax, and 
abdominal segment 1 of Brachycentrus 
sp. (Brachycentridae) larva, Lateral View. 

 
 
 
 
 
 
 
 
 
 
 
 

Figure 10.36: Head, thorax, and 
abdominal segment 1 of Lepidostoma sp. 
(Lepidostomatidae) larva, Lateral View. 

 

12'. Abdominal segment 1 with dorsal hump (Fig. 10.37) ............................................................. 14 
 
 
 
 
 
 
 
 
 

 
Figure 10.37: Head, thorax, and 
abdominal segment 1 of Agarodes sp. 
(Sericostomatidae) larva, Lateral View. 
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13(12). Abdominal segment 1 lacking lateral humps (Fig. 10.38); pronotum divided by a crease 

(Fig. 10.38) ....................................................................................... Brachycentridae p. 127 
 
 
 
 
 
 
 
 

Figure 10.38: Head, thorax, and 
abdominal segment 1 of Brachycentrus 
sp. (Brachycentridae) larva, Lateral View. 

 

13'. Abdominal segment 1 with lateral humps (Fig. 10.39); no crease dividing pronotum 

(Fig. 10.39) ................................................................................... Lepidostomatidae p. 129 
 
 
 
 
 
 
 

 
Figure 10.39: Head, thorax, and 
abdominal segment 1 of Lepidostoma sp. 
(Lepidostomatidae) larva, Lateral View. 

 
 
 
 

14(12'). Antennae located close to mandible (Figs. 10.40, 10.41); prosternal horn absent 

(Fig.10.41) ...................................................................................................................................... 15 
 

 

Figure 10.40: Head of 
Agrypnia sp. (Phryganeidae) 
larva, Dorsal View. 

 

 
 

Figure 10.41: Head of 
Psilotreta sp. (Odontoceridae) 
larva, Lateral View. 

 

14'. Antenna located midway between eye and mandible (Figs. 10.42, 10.43); prosternal horn 

present although sometimes small (Fig. 10.43) ........................................................................ 16 
 

 

Figure 10.42: Head of 
Nemotaulius sp. (Limnephilidae) 
larva, Dorsal View. 

 

 

 
Figure 10.43: Head of 
Ironoquia sp. (Limnephilidae) 
larva, Lateral View. 

T
R

IC
H

O
P

T
E

R
A

 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

126 Chapter 10 | TRICHOPTERA 

 

 

 

15(14). Anal proleg with about 30 long setae (Fig. 10.44); tibia and tarsus tan ............................... 
. .......................................................................................Sericostomatidae p. 134 

 
 
 
 

Figure 10.44: Anal prolegs of 
Agarodes sp. (Sericostomatidae) 
larva, Dorsal View. 

 

 

15'. Anal proleg with only 3-5 long setae (Fig. 10.45); tibia and tarsus black............................. 
. ........................................................................................... Odontoceridae p. 131 

 
 
 

 
Figure 10.45: Anal prolegs of 
Pseudogoera sp. (Odontoceridae) 
larva, Dorsal View. 

 
 
 

 

16(14'). Anterior margin of mesonotum notched on either side of midline (Fig. 10.46); head 

elongate (Fig. 10.46) ......................................................................... Uenoidae p. 135 
 

Figure 10.46: Head and Thorax 
of Neophylax rickeri (Uenoidae) 
larva, Dorsal View. 

 

16'. Anterior margin of mesonotum not notched at midline (Fig. 10.47); head round 

(Fig. 10.47) ........................................................................................... Limnephilidae p. 130 
 
 
 
 
 
 

Figure 10.47: Head and 
Thorax of Limnephilidae larva, 
Dorsal View. 
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Trichoptera Family Descriptions 
 

Brachycentridae  
 

Common Name: Humpless Case-Maker Caddisflies 
Feeding Group: Collector/Filterers, Collector/Gatherers, Shredders 
Tolerance Value: 1 (Low) 
Habitat: Humpless case-maker caddisflies live in flowing 

waters from small springs to large rivers. They are 
either found on hard substrates such as rocks or 
logs with their cases attached to the substrate or 
they are found in aquatic moss. 

Size: Medium (8-13 mm) 
Characteristics: Antennae close to anterior margin of head capsule; 

pronotum and mesonotum sclerotized; metanotum 
mostly membranous usually with small sclerites; 
pronotum divided by crease; no lateral or dorsal 
humps on abdominal segment 1; gills single or 
lacking. 

Notes: Brachycentrid caddisfly larvae build cases from 

strips of material, which are assembled into an 
elongate case with four sides (most common) or 
rounded sides. The most common brachycentrid 
genus uses its middle and hind legs to filter food 
from the water and feeds on diatoms from the 
substrate in front of its case. 

Brachycentrus americanus 
(Brachycentridae) larva, 
Lateral View. 

 

Glossosomatidae  
 

Common Name: Saddle Case-Maker Caddisflies 
Tolerance Value: 0 (Low) 
Feeding Group: Scrapers 
Habitat: Glossosomatid caddisflies most commonly live in 

cool, clear flowing waters, but they can also be found 
in large rivers and lake edges with sufficient current 
and substrate. 

Size: Small (3-10 mm) 
Characteristics: Only pronotum sclerotized; mesonotum and 

metanotum entirely membranous or with small 
sclerites; abdominal segment 1 without hump; 
prosternal horn absent; abdominal gills absent; a 
sclerotized plate is present on top of abdominal 
segment nine; half of anal proleg joined to 
abdominal segment 9. 

Notes: The case of these caddisflies resembles the shell of a 

tortoise (see Fig. 10.4). They are commonly seen on 
top of rocks in streams where they scrape algae and 
microorganisms from the surface of the rock. The 
case allows them to feed without being exposed to 
predators. 

Glossosoma sp. 
(Glossosomatidae) 
larva, Lateral View. 

Figure 10.48: 

Figure 10.49: 
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Helicopsychidae 
 

Common Name: Snail Case-Maker Caddisflies 
Feeding Group: Scrapers 
Tolerance Value: 3 (Low) 
Habitat: These caddisflies are most 

commonly found in streams 
with sand deposits. They are 
also found on wave-swept 
shores of lakes. Snail case- 
maker caddisflies are found 
attached to rocks and logs. 

Size: Small (8 mm) – the case is 
usually about the size of a pea. 

 
 

 
Helicopsyche sp. 
(Helicopsychidae) larva in retreat. 

Characteristics:  Body curled; all three thoracic segments with sclerotized dorsal plates; stout 
setae present on anterior edge of pronotum; prosternal horn absent; branched 
gills present on anterior abdominal segments; anal claw comb shaped (many 
small teeth); case shaped like a snail. 

Notes: These caddisflies were first described as a snail with the peculiar habit of 
cementing grains of sand to the outside of its shell. The peculiar case of this 
family of caddisflies is more difficult to crush, which protects the larva as it 
grazes on exposed substrates. 

 

Hydropsychidae 
 

Common Name: Common Net-Spinner Caddisflies 
Feeding Group: Collector/Filterers 
Tolerance Value: 4 (Moderate) 
Habitat: Hydropsychid caddisflies are restricted to 

flowing waters, from small spring streams to 
large rivers. They are most commonly 
collected from areas with cobble or bedrock 
substrate where solid structures are available 
on which to attach their nets. They can also 
be common on large woody debris and 
submerged vegetation. 

Size: Medium to Large (9-30 mm) 
Characteristics:  The nota (tops) of all thoracic segments with 

sclerotized plates; most abdominal segments 
with tufts of finely branched gills; anal prolegs 
terminating in a brush of long setae. 

Notes: These caddisflies build tubular retreats and 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10.51: 
Cheumatopsyche pettiti 
(Hydropsychidae) larva, 
Lateral View. 

spin silk nets nearby which are used to collect detritus from the water. From 
time to time they extend their heads from their retreats and glean material that 
has collected in the net. Hydropsychid caddisflies defend their retreats. In 
some situations, such as below pond outflows and downstream of sewage 
treatment plants, they can reach large densities. 

Figure 10.50: 
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Hydroptilidae  
 

Common Name: Micro Caddisflies 
Feeding Group: Scrapers 
Tolerance Value: 4 (Moderate) 
Habitat: Micro caddisflies are found in all types of streams 

and lakes and are generally associated with 
submerged vegetation. 

Size: Very small (2-6 mm) 
Characteristics: Small size; nota (tops) of all thoracic segments with 

sclerotized plates; no gills on abdominal segments. 
Notes: These small caddisflies have an interesting life 

history. The first four instars are very small free- 
living (i.e., do not build a case) caddisflies that tend 
to be very active. When they molt into their fifth 
instar, their abdomens become enlarged and swollen, 
they build cases, and they become less active. 
Hydroptilid caddisflies most commonly build cases 
with sand, algae, silk, or detritus, but the shapes vary 
considerably. 

Ochrotrichia sp. 
(Hydroptilidae) larva, 
Lateral View. 

 
 

 

Lepidostomatidae  
 

Common Name: Lepidostomatid Case-Maker Caddisflies 
Feeding Group: Shredders 
Tolerance Value: 1 (Low) 
Habitat: Lepidostomatid caddisfly larvae most commonly 

live in cool, flowing waters in areas of slow current 
where detritus collects. They are sometimes also 
found on lake shores and in backwaters in large 
rivers. 

Size: Medium (7-13 mm) 
Characteristics: Antennae located close to eye; prosternal horn 

present; lateral humps present on abdominal 
segment 1; pronotum and mesonotum heavily 
sclerotized; metanotum mostly membranous usually 
with small sclerites; dorsal hump on abdominal 
segment absent; gills single or absent; a sclerotized 
plate is present on top of abdominal segment nine. 

Notes: The most common species in this family build four- 
sided cases from square pieces of bark and leaves. 
The early instars build tubular cases out of sand. 

 

 
Figure 10.53: 
Lepidostoma sp. 
(Lepidostomatidae) 
larva, Lateral View. 

Figure 10.52: 
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Leptoceridae 
 

Common Name: Long-Horned Case-Maker Caddisflies 
Feeding Group: Collector/Gatherers, Shredders 
Tolerance Value: 4 (Moderate) 
Habitat: Leptocerid caddisfly larvae are common in all types of 

freshwaters, but they are most common in standing waters 
such as marshes, ponds, and lakes. 

Size: Small to Medium (7-15 mm) 
Characteristics: Antennae relatively long and prominent (length at least 6x 

width) in most species (exception: in the genus Ceraclea the 
antennae are short but a pair of dark lines on the posterior 
of the mesonotum separate this taxon from other 
caddisflies); pronotum and mesonotum sclerotized (lightly 
sclerotized on mesonotum); metanotum mostly 
membranous usually with small sclerites; hind legs longer 
than fore and middle legs; abdominal gills variable (usually 
simple). 

Notes: These caddisflies build cases from a variety of materials 
including sand, rock particles, silk, plant fragments, and 
freshwater sponge spicules. The shapes and sizes of these 
cases also vary considerably. Some species are free- 
swimming and use their long, setose legs to propel them 
and their lightweight case. 

 
 

 

Figure 10.54: 
Nectopsyche gracilis 
(Leptoceridae) larva, 
Lateral View. 

 

Limnephilidae 
 

Common Name: Northern Case-Maker Caddisflies 
Feeding Group: Shredders 
Tolerance Value: 4 (Moderate) 
Habitat: Limnephilid larvae occur in a wide range of habitats 

including small springs, large rivers, lakes, and marshes. 
They can be found just about anywhere in these habitats 
such as in snags, on rocks, and in vegetation. 

Size: Medium to large (8-35 mm) 
Characteristics: Antennae located midway between eye and mandible; 

prosternal horn present; pronotum and mesonotum 
heavily sclerotized; metanotum mostly membranous 
usually with small sclerites; anterior margin of 
mesonotum not notched at midline; dorsal and lateral 
humps present on abdominal segment 1; abdominal gills 
variable; a sclerotized plate present top of abdominal 
segment nine. 

Notes: Limnephilid caddisflies use a variety of materials 
including sand grains, sticks, and plant fragments to 
build their cases. The habitat influences the species 
present and the materials used in case construction. For 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 10.55: 
Hesperophylax 
designatus 
(Limnephilidae) larva, 
Lateral View. 

example, species inhabiting cool flowing waters generally construct cases from 
mineral materials, whereas species in slow-moving warm waters often construct 
cases from vegetative material. 
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Molannidae  
 

Common Name: Hood Case-Maker Caddisflies 
Feeding Group: Scrapers, Collector/Gatherers 
Tolerance Value: 6 (High) 
Habitat: Molannid caddisfly larvae occur in lakes and slower 

sections of rivers and streams in areas of sand 
deposition. 

Size: Medium (up to 19 mm) 
Characteristics: Pronotum and mesonotum sclerotized (lightly 

sclerotized on mesonotum); metanotum mostly 
membranous; tarsal claw on hind leg smaller than 
tarsal claws on fore and middle legs; hind tarsal claw 
stout and covered in setae; hind legs longer than fore 
and middle legs; abdominal gills simple or branched; 
a sclerotized plate is present on top of abdominal 
segment nine. 

Notes: The cases of molannid caddisflies are constructed of 
sand and are shaped as a flattened tube with a hood 
that extends over the opening of the case. The hood 
allows the larvae to feed and move about while being 
concealed under the hood. These larvae are difficult 
to see in the field because their cases often blend 
with the substrate and are not often spotted until a 
larva moves its case. 

Figure 10.56: 
Molanna flavicornis 
(Molannidae) larva, 
Lateral View. 

 

Odontoceridae  
 

Common Name: Strong Case-Maker Caddisflies 
Feeding Group: Scrapers 
Tolerance Value: 0 (Low) 
Habitat: Odontocerid caddisflies live in running waters either 

in swift or slow portions of small to medium streams. 
They are most commonly found in areas of gravel or 
sand. 

Size: Medium (9-20 mm) 
Characteristics: Antennae located close to mandible; prosternal horn 

absent; pronotum and mesonotum heavily sclerotized; 
metanotum mostly membranous usually with small 
sclerites; dorsal and lateral humps present on 
abdominal segment 1; a sclerotized plate present on 
top of abdominal segment nine. 

Notes: The cases of these caddisfly larvae are elongate tubes 
constructed of sand or stone particles of equal size. 
As their name suggests, the cases of some species of 
this family are very sturdy and are well adapted for 
burrowing. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 10.57: 
Psilotreta rufa 
(Odontoceridae) 
larva, Lateral View. 
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Philopotamidae 
 

Common Name: Finger-Net Caddisflies 
Feeding Group: Collector/Filterers 
Tolerance Value: 3 (Low) 
Habitat: Philoptamid caddisflies are found in flowing waters, 

from small streams to large rivers. They are found 
under rocks and logs. 

Size: Medium (13-17 mm) 
Characteristics: Labrum T-shaped and membranous; head capsule 

brownish-orange without markings; only pronotum 
sclerotized with posterior edge black; mesonotum 
and metanotum entirely membranous; abdomen 
white in preserved specimens; abdominal gills absent. 

Notes: Finger-net caddisflies build long tube-shaped nets 
with fine mesh to filter particles out of the water. 
Fine particles trapped in the net grow a bacterial and 
fungal slime that is scraped from the net using the T- 
shaped labrum. 

 
 

Phryganeidae 
 

Common Name: Giant Case-Maker Caddisflies 
Feeding Group: Predators, Herbivores 
Tolerance Value: 4 (Moderate) 
Habitat: Phryganeid caddisfly larvae are commonly collected at 

the edges of ponds and lakes, in marshes, and in areas of 
slow current in streams. They are usually found in 
submerged aquatic vegetation, in overhanging grasses, 
and in accumulations of coarse detritus. 

Size: Large (20-45 mm) 
Characteristics: Head and pronotum marked with conspicuous stripes; 

prosternal horn present; only pronotum well sclerotized; 
dorsal and lateral humps present on abdominal segment 
1; a sclerotized plate is present on top of abdominal 
segment nine. 

Notes: These caddisflies can be very large when the larvae are 
full grown. Giant case-maker caddisflies feed on aquatic 
vegetation, filamentous algae, and invertebrates. Some 
species feed on vegetation when they are younger and 
then switch to invertebrates as they develop. These 
caddisflies build elongate cases constructed of plant 
fragments. Unlike other caddisflies, giant case-maker 
caddisflies can easily abandon their cases when they are 
disturbed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 10.58: 
Chimarra sp. 
(Philopotamidae) 
larva, Lateral View. 

 
 
 

 

Figure 10.59: 
Phryganea cinerea 
(Phryganeidae) 
larva, Lateral View. 
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Polycentropodidae  
 

Common Name: Tube-Making and Trumpet-Net Caddisflies 
Feeding Group: Collector/Filterers, Predators 
Tolerance Value: 6 (High) 
Habitat: Polycentropid caddisflies live in slow-flowing 

streams and rivers and in lakes and ponds. These 
caddisflies are generally found in warmer waters than 
many other trichopteran families. They build silken 
retreats on rocks and logs. 

Size: Medium (8-25 mm) 
Characteristics: Labrum rounded and sclerotized; only pronotum 

sclerotized; mesonotum and metanotum entirely 
membranous; trochantin pointed at apex; no 
sclerotized plate on top of abdominal segment nine; 
abdominal gills absent. 

Notes: Polycentropid  caddisflies  generally  feed  on 
invertebrates either by filtering them from the water 
or by ambushing invertebrates when they come close 
to the retreat. In some species, silk threads extended 
from the retreat are used to sense approaching prey. 
As with spiders, when a prey item touches a silk 
thread the polycentropid caddisfly senses the 
vibrations and attacks its victim. 

Figure 10.60: 
Polycentropus sp. 
(Polycentropodidae) 
larva, Lateral View. 

 
 

 

Psychomyiidae  
 

Common Name: Tube-Making and Trumpet-Net Caddisflies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 2 (Low) 
Habitat: Psychomyiid caddisfly larvae generally live in cool 

flowing waters and are located on rocks and logs 
were they build silk tubes. 

Size: Medium (10-15 mm) 
Characteristics: Only pronotum sclerotized with posterior edge 

black; mesonotum and metanotum entirely 
membranous; mesonotum swollen and larger than 
other thoracic segments; trochantin broad and 
hatchet shaped at apex; abdominal gills absent. 

Notes: These caddisflies do not use their tubes to filter 
food from the water, but instead consume diatoms 
and detritus from the substrate in front of the 

retreat. Figure 10.61: 
Psychomyia (prob. 
lumina) (Psychomyiidae) 
larva, Lateral View. 
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Rhyacophilidae 
 

Common Name: Free-Living Caddisflies 
Feeding Group: Predators 
Tolerance Value: 0 (Low) 
Habitat: Rhyacophilid caddisfly larvae inhabit flowing waters 

and are most commonly found in clear, fast-flowing 
streams. They live under rocks or in clumps of 
moss and algae. 

Size: Medium to large (12-32 mm) 
Characteristics: Only pronotum sclerotized; mesonotum and 

metanotum entirely membranous; abdominal 
segment 1 without hump; prosternal horn absent; 
abdominal gills variable; a sclerotized plate is 
present on top of abdominal segment nine; anal 
proleg long; claws on anal prolegs large. 

Notes: Free-living caddisflies are the only caddisflies that 
do not build cases or retreats as larvae. The larvae 
roam the substrate searching for small 
invertebrates. These caddisflies attach a silk thread 
to the substrate in order to keep from being swept 
away in fast currents. Before pupation they 
construct a dome-shaped shelter to protect the 
pupa. Larvae are often green when alive but 
preserved specimens are often purple. 

 
 

Sericostomatidae 
 

Common Name: Sericostomatid Case-Maker Caddisflies 
Feeding Group: Shredders 
Tolerance Value: 3 (Low) 
Habitat: Sericostomatid caddisfly larvae live in small streams, 

rivers, and along the edges of lakes. 
Size: Medium (up to 19 mm) 
Characteristics: Pronotum often with an anterolateral point; pronotum 

and mesonotum heavily sclerotized; metanotum mostly 
membranous usually with small sclerites; hind legs 
longer than mid legs; lateral humps present on 
abdominal segment 1; abdominal gills single or 
branched; a sclerotized plate is absent from top of 
abdominal segment nine; anal proleg with about 30 
long setae. 

Notes: These caddisfly larvae build cases from sand. They are 
not commonly collected because the most common 
genus often burrows into the substrate. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Rhyacophila 
(Rhyacophilidae) larva, 
Lateral View. 

 
 
 
 
 
 
 
 

 

Figure 10.63: 
Agarodes distinctus 
(Sericostomatidae) 
larva, Lateral View. 

Figure 10.62: 
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Uenoidae  
 

Common Name: Uenoid Case-Maker Caddisflies 
Feeding Group: Scrapers 
Tolerance Value: 3 (Low) 
Habitat: Uenoid caddisfly larvae most commonly live in cool, 

small streams with fast current, but they sometimes 
also occur in some larger, warmer streams. They are 
usually found on stones. 

Size: Small to Medium (6-15 mm) 
Characteristics: Antennae located midway between eye and 

mandible; prosternal horn present; pronotum and 
mesonotum heavily sclerotized; metanotum mostly 
membranous usually with small sclerites; anterior 
margin of mesonotum notched on either side of 
midline; dorsal and lateral humps present on 
abdominal segment 1; a sclerotized plate present on 
top of abdominal segment nine. 

Notes: These caddisfly larvae feed on diatoms and small 
organic particles that they scrape from rocks or other 
solid substrates. The cases of the most common 
species of uenoid caddisflies are constructed of sand 
or stone pieces with several larger stones attached to 
the sides of the case. 

Figure 10.64: 
Neophylax rickeri 
(Uenoidae) larva, 
Lateral View. 
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 ORDER LEPIDOPTERA  
Aquatic Moths 

 
 

The order Lepidoptera (butterflies and moths) is primarily terrestrial, but there are a few species with 
aquatic larvae. Moth larvae considered aquatic feed above the water surface on aquatic vegetation, 
mine aquatic vegetation, or feed externally on submerged aquatic algae and macrophytes. Some 
species construct portable retreats similar to those of Trichoptera. The majority of truly aquatic 
moths that feed externally on submerged vegetation are in the family Pyralidae, the only family 
treated in this guide. All lepidopterans will key out in the Insect Order Key (Chapter 3) of this 
guide, including terrestrial taxa that can sometimes be inadvertently collected in aquatic samples. 
The only way to identify a caterpillar as truly aquatic is by the presence of filamentous gills on the 
body (Fig. 11.1) or the presence of a portable case or retreat. In addition, most truly aquatic 
Lepidoptera larvae possess small abdominal prolegs with crochets in an oval pattern. Most 
terrestrial and semiaquatic Lepidoptera have well-defined prolegs with the crochets in a circular 
pattern. 

 

 
Lepidoptera Morphology 

 
Lepidopteran larvae can be recognized by the combination of two characters: 1) three pairs of 
segmented thoracic legs and 2) leg-like protuberances ending in tiny hooks (ventral prolegs) on 
abdominal segments three to seven (Fig. 11-2). Some aquatic species possess filamentous gills on 
the body (Fig. 11.1), but this character is absent in other species. 
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Lepidoptera Family Descriptions 
 

Pyralidae  
 

Common Name: Aquatic Moths 
Feeding Group: Shredders 
Tolerance Value: 5 (Moderate) 
Habitat: Aquatic moths most commonly live in ponds and 

marshes, but some groups are found in streams. 
Size: Small to Large (3-35 mm) 
Characteristics: Appearance similar to terrestrial caterpillars 

although some species have elongate lateral gills; 
sclerotized head capsule; three pairs of segmented 
legs; abdomen with pairs of leg-like protuberances 
(ventral prolegs) ending in tiny hooks (crochets). 

Notes: These larvae are most commonly associated with 
aquatic vegetation, although some species feed on 
diatoms from the surfaces of rocks. Some species 
build cases as Trichoptera do, while others are 
free-living. Figure 11.1: 

Nymphulinae 
(Pyralidae) larva, 
Dorsal View. 

 
 
 
 
 
 

 

Nymphula sp. 
(Pyralidae) larva, 
Lateral View. 

Figure 11.2: 
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 ORDER COLEOPTERA  
Aquatic Beetles 

 
The order Coleoptera is a huge order, of which the majority of members are terrestrial. However, 
there are still a great number of beetles adapted to an aquatic existence encompassing a large 
diversity of habitats and life histories. Aquatic beetles can be found in nearly any aquatic habitat, but 
beetles reach their greatest diversity in lentic habitats such as wetlands and pond margins. Part of 
the reason for their success in aquatic habits is the ability of the adults to enter or leave the water to 
search for mates or if conditions are not optimal. Some beetles are aquatic as both larvae and adults, 
while others are aquatic as adults or as larvae. However, almost all aquatic and semiaquatic 
Coleoptera pupate terrestrially with the exception of a few taxa that are not dealt with in this guide. 
The Coleoptera key does not include semiaquatic taxa which may be collected in aquatic invertebrate 
samples, but it will be sufficient for the major groups. A more inclusive key to aquatic and 
semiaquatic Coleoptera can be found in Merritt and Cummins (1996). 

 
 

Coleoptera Morphology 
 

Larvae: Larvae of aquatic Coleoptera 
can be recognized by the presence of a 
sclerotized head, three pairs of 
segmented thoracic legs, and the 
absence of wing pads (Fig. 12.1). 
Characters such as the number of tarsal 
claws, number of leg segments, body 
shape, and antennal length are 
diagnostic characters for Coleoptera 
larvae. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12.1: Dorsal view of coleopteran larva. 
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Adults: Coleoptera adults can be recognized primarily by the presence of heavily sclerotized fore 
wings (elytra) which lack veins and cover the membranous hind wings (Fig. 12.2). In addition, the 
entire body is generally hardened and three pairs of segmented legs are present. Adult Coleoptera 
families can be separated by characters such as the shape of the eye, the hind coxae, and the 
antennae (Figs 12.2, 12.3). 

 
 
 
 
 

 

Figure 12.2: Dorsal view of coleopteran adult. Figure 12.3: Ventral view of coleopteran adult. 
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Key to Coleoptera Families (Larvae)* 

1. Two tarsal claws at end of leg (Fig. 12.4) .................................................................................... 2 
 
 
 
 
 
 
 
 

 
Figure 12.4: Leg of Rhantus sp. 
(Rhantus) larva, Dorsal View. 

 

1'. A single tarsal claw at end of leg (Fig. 12.5) ................................................................................ 3 
 

 

Figure 12.5: Leg of Hydrochara 
sp. (Hydrophilidae) larva. 

 
 
 

 

2(1). Abdominal segment 10 with 2 pairs of hooks (Fig. 12.6); 10 pairs of lateral filaments on 

abdomen......................................................................................................... Gyrinidae p. 154 
 
 

 

s 

 
 
 
 

Figure 12.6: Terminal abdominal 
segments of Gyrinidae larva. 

 

2'. Hooks absent on abdominal segment 10 (Fig. 12.7); lateral filaments usually absent from 

abdomen although terminal filaments are often present (Fig. 12.7) ... Dytiscidae p. 152 
 
 
 
 

 

segment 10 

 
Figure 12.7: Terminal abdominal 
segments of Dytiscidae larva. 

hook 

segment 10 
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3(1'). Legs with 5 segments (not counting tarsal claw) (Fig. 12.8); abdomen terminating with 1-2 

long filaments ............................................................................................... Haliplidae p. 155 
 
 
 
 

Figure 12.8: Leg of 
Haliplidae larva. 

 

3'. Legs with 4 segments (not counting tarsal claw) (Fig. 12.9); abdomen not terminating in 

1-2 long filaments ............................................................................................................................4 
 
 
 
 

3 Figure 12.9: Leg of 
Hydrochara sp. 
(Hydrophilidae) larva. 

 

 

4(3'). Mandibles large and easily seen from above (Fig. 12.10) .............. Hydrophilidae p. 156 
 
 
 
 
 

 
mandible 

 
Figure 12.10: Head of Enochrus 
pygmaeus nebulosus (Hydrophilidae) 
larva, Dorsal View. 

 

4'. Mandibles not easily seen from above ......................................................................................... 5 

 
 

 
5(4'). Antennae longer than head (Fig. 12.11) ............................................... Scirtidae p. 158 

 
 
 
 
 
 
 
 

Figure 12.11: Head of 
Scirtes tibialis (Scirtidae) 
larva, Dorsal View. 

 

5'. Antennae shorter than head ...........................................................................................................6 

2 

1 
3 

4 
5 
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6(5'). Body flattened with thoracic and abdominal segments expanded so that legs and head are 

obscured from above (Fig. 12.12) ........................................................ Psephenidae p. 157 

 
 
 

 
Figure 12.12: Ectopria sp. 
(Psephenidae) larva, 
Dorsal View. 

 
 

6'. Body cylindrical or sub-cylindrical; head and legs visible from above (Fig. 12.13)............... 
........................................................................................................... Elmidae p. 153 

 
 
 
 
 

Figure 12.13: Stenelmis 
sp. (Elmidae) larva, 
Dorsal View. 

 
 
 
 
 
 

* The family Dryopidae is not included in the Coleoptera larva key because these larvae live in 
riparian areas and are not generally collected in aquatic samples. 
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Key to Coleoptera Families (Adults)* 
 

1. Compound eyes divided and appearing to have 2 pairs of eyes (Fig. 12.14)............................ 

. .................................................................................................... Gyrinidae p. 154 
 
 
 
 
 
 
 

ure 12.14: Head of 
rinus sp. (Gyrinidae) 
ult, Lateral View. 

 

1'. Compound eyes undivided (Fig. 12.15) ....................................................................................... 2 
 
 
 
 
 
 

 
eye 

 

Figure 12.15: Head of 
Laccophilus sp. (Dytiscidae) 
adult, Lateral View. 

 
 

 

2(1'). Hind coxae expanded into plates that cover abdominal segments 1-2 or 3 and bases of 

metafemora (Fig. 12.16) .............................................................................. Haliplidae p. 155 
 
 
 
 
 
 
 

 

Figure 12.16: Metathorax and 
abdomen of Peltodytes sp. 
(Haliplidae) adult, Ventral View. 

2'. Hind coxae not expanded into plates (Figs. 12.17, 12.18) ........................................................ 3 

hind coxa 
hind coxa 

 
 
 
 
 

 
Figure 12.17: Laccophilus sp. 
(Dytiscidae) adult, Ventral View. 

 
 
 
 
 

 
Figure 12.18: Hydrochara sp. 
(Hydrophilidae) adult, Ventral View. 

hind coxa 
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3(2'). Hind coxae extending posteriorly and dividing abdominal segment 1 into two sections 

(Fig. 12.19) ....................................................................................................Dytiscidae p. 152 
 

abdominal sternite 1 

 
 
 
 

 
Figure 12.19: Laccophilus sp. 
(Dytiscidae) adult, Ventral View. 

 

3'. Hind coxae not extending posteriorly and dividing abdominal segment 1 into two 

sections (Fig. 12.20) ........................................................................................................................ 4 

abdominal sternite 1 

Figure 12.20: Hydrochara sp. 
(Hydrophilidae) adult, Ventral View. 

 
 
 

4(3'). Antennae clubbed with a cup-like segment at the base of 3-segmented club (Fig. 12.21) .... 
. ............................................................................................. Hydrophilidae p. 156 

 
 
 
 

Figure 12.21: Antennae of 
Hydrophilidae adult. 

 

4'. Antennae variable but not with a cup-like segment at the base of 3-segmented club 

(Figs. 12.22, 12.23) .......................................................................................................................... 5 
 
 
 
 

 
 

Figure 12.22: Antenna of 
Optioservus sp. (Elmidae) adult. 

 
 

Figure 12.23: Antenna of 
Helichus sp. (Dryopidae) adult. 
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5(4'). Antennae short with a pectinate (comb-like) club; body size 5-6.5 mm long (Fig. 12.24).... 
. ................................................................................................... Dryopidae p. 151 

 
 
 

 

Figure 12.24: Antenna of 
Helichus sp. (Dryopidae) adult. 

 

5'. Antennae without pectinate club; body size < 4.5 mm long (Fig. 12.25)............................ 
. ....................................................................................................... Elmidae p. 153 

 
 
 

 

Figure 12.25: Antenna of 
Optioservus sp. (Elmidae) adult. 

 
 
 
 
 
 

* The families Psephenidae and Scirtidae are not included in the adult key as the adults of these 
families are not aquatic and are therefore not commonly collected in aquatic samples. 
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Coleoptera Family Descriptions 
 

Dryopidae  
 

Common Name: Long-Toed Water Beetles 
Feeding Group: Scrapers 
Tolerance Value: 5 (Moderate) 
Habitat: Dryopid adults occur in the swift 

portions of streams and are generally 
collected under rocks and logs. 

Size: Adults: Small (5-6.5 mm) 
Characteristics: Adults: Hard bodied; antennae short 

with a pectinate club; hind coxae not 
extending posteriorly and dividing first 
abdominal segment into two sections. 

Notes: Dryopid adults resemble elmids; 
however, dryopids tend to be larger. The 
antennae are difficult to see because they 
are shortened pectinate clubs that are 
sometimes concealed with a portion of 
the head under the enlarged pronotum. 
This family of beetles is unique because 
the larvae are generally terrestrial 
(sometimes semiaquatic) whereas the 
adults are aquatic. 

Figure 12.26: Helichus 
sp. (Dryopidae) adult, 
Dorsal View. 
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Dytiscidae  
 

Common Name: Predaceous Diving Beetles 
Feeding Group: Predators 
Tolerance Value: 5 (Moderate) 
Habitat: Dytiscid beetle adults and larvae can be found in 

nearly any habitat, but they are most common and 
diverse in standing or slow-flowing waters where 
there is a lot of vegetation. 

Size: Larvae: Small to large (2-70 mm). 
Adults: Small to large (2-25 mm) 

Characteristics: Larvae: Two claws on each leg; legs 5-segmented; 
abdomen usually terminates in a pair of urogomphi. 
Adults: Antennae slender; hind coxae extending 
posteriorly and dividing first abdominal segment into 
two sections. 

Notes: Dytiscids are a very common and diverse family of 
aquatic beetles.  They are well suited for aquatic 
existence and are very good swimmers. Most larvae 
and adults need to breathe atmospheric oxygen, 
which means they can be found in habitats with low 
levels of dissolved oxygen. The adults break the 
water surface with the tip of their abdomen in order 
to refill their air supply stored under their wings. 

Laccophilus testaceus 
(Dytiscidae) larva, 
Dorsal View. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Hydroporus niger 
(Dytiscidae) larva, 
Dorsal View. 

 

Dytiscus verticalis 
(Dytiscidae) adult, 
Dorsal View. 

Figure 12.29: 

Figure 12.28: 

Figure 12.27: 
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Elmidae  
 

Common Name: Riffle Beetles 
Feeding Group: Scrapers 
Tolerance Value: 5 (Moderate) 
Habitat: Elmid beetles occur in the swift areas of streams 

(most commonly in cool waters) generally under 
rocks or logs. They are also sometimes found along 
the wave washed shores of lakes. 

Size: Larvae: Small (3-8 mm). 
Adults: Small (1-8 mm) 

Characteristics:  Larvae: Legs with four segments and terminating in 
a single claw; 9 abdominal segments; abdominal 
segment with cavity containing gills that is protected 
by hinged lid. Adults: Hard bodied; antennae 
usually slender (sometimes clubbed); elytra with 
rows of indentations; legs are long compared to 
body. 

Notes: Riffle beetles are one of the few beetle groups that 
live completely underwater in all life stages. They 
are sometimes difficult to see in the field due to 
their  small  size  and  slow  movements.   After 
emerging, the adults generally fly for a short period 
of time before returning to the water. Once the 
adults enter the water they do not fly again and over 
time their wings waste away. Because elmids do not 
breathe atmospheric oxygen, many species require 
waters with high oxygen contents. These species 
are usually limited to fast-flowing streams with cool 
waters. 

 

Figure 12.31: 
Ordobrevia sp. (Elmidae) 
adult, Dorsal View. 

Figure 12.30: 
Elmidae larva, 
Lateral View. 
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Gyrinidae  
 

Common Name: Whirligig Beetles 
Feeding Group: Predators 
Tolerance Value: 4 (Moderate) 
Habitat: The larvae and adults of gyrinids occur in the areas 

of calm water in streams, rivers, lakes, and ponds. 
The larvae are found underwater among aquatic 
vegetation while the adults are generally observed on 
the surface. 

Size: Larvae: Small to Medium (6-30 mm). 
Adults: Small to Medium (3-16 mm) 

Characteristics: Larvae: Two claws on each leg; legs 5-segmented; 
abdominal segment 10 with 2 pairs of hooks; 10 
abdominal segments; 10 pairs of lateral filaments on 
abdomen (1 pair each on segments 1-8 and 2 pairs 
on segment 9). Adults: Compound eyes divided and 
appearing to have 2 pairs of eyes; antennae clubbed; 
mid and hind legs paddle-like. 

Notes: The larvae of whirligig beetles can be confused with 
Megaloptera larvae due to the presence of abdominal 
filaments. Examination of the terminal segment can 

Figure 12.32: 
Dineutus sp. (Gyrinidae) 
larva, Dorsal View. 

be used to easily separate these two groups. Whirligig beetles get their name 
from the circular swimming motions of the adults. The adults have divided 
eyes, which allow them to see underwater and above water at the same time 
while they are swimming on the surface. Although the adults are conspicuous 
on the water surface, they have few predators due to the production of 
distasteful secretions. In some species these secretions smell like ripe apples, 
hence another common name, “apple beetles”. 

 
 

 
 

Dineutus americanus 
(Gyrinidae) adult, 
Dorsal View. 

Figure 12.34: 
Dineutus americanus 
(Gyrinidae) adult, 
Ventral View. 

Figure 12.33: 
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Haliplidae  
 

Common Name: Crawling Water Beetles 
Feeding Group: Shredders 
Tolerance Value: 7 (High) 
Habitat: Haliplid beetle larvae and adults most 

commonly occur in standing and slow-moving 
waters in lakes, ponds, marshes, and streams. 
They are usually found associated with dense 
vegetation. 

Size: Larvae: Small (5-12 mm). 
Adults Small (2-6 mm) 

Characteristics:  Larvae: Legs with 5 segments; one claw at 
end of each leg; abdomen terminating in 1-2 
long filaments. Adults: Antennae long and 
slender; elytra with indentations; legs lined 
with swimming hairs; hind coxae expanded 
into plates that cover abdominal segments 1-2 
or 1-3 and bases of metafemora. 

Notes: Like most aquatic beetles the adults store air 
under their wings, but haliplid beetles are 
unique in having enlarged coxal plates that are 
also used to retain air. The air stored under 
the coxal plates is probably used less as an 
oxygen source than a means of maintaining 
buoyancy, allowing the adult to float to the 
surface rather than swim. The larvae spend 
most of their life underwater obtaining oxygen 
from the water. Haliplid adults and larvae are 
not very good swimmers and spend most of 
their time crawling among vegetation. The 
larvae move very slowly and will play dead 
when disturbed. Some kinds of the larvae are 
very distinctive with several long projections 
half as long as the body extending from most 
segments. 

Figure 12.35: 
Peltodytes sp. (Haliplidae) 
larva, Lateral View. 

 
 

Figure 12.36: 
Peltodytes sp. 
(Haliplidae) adult, 
Dorsal View. 
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Hydrophilidae  
 

Common Name: Water Scavenger Beetles 
Feeding Group: Larvae: Predators. Adults: Collector/Gatherers 
Tolerance Value: 5 (Moderate) 
Habitat: The larvae and adults of water scavenger beetles most 

commonly occur in the standing and slow-moving waters 
of lakes, ponds, marshes, streams, and rivers; however, 
they occur in nearly any water body. They are usually 
found amongst aquatic vegetation. 

Size: Larvae: Small to large (2-60 mm). 
Adults: Small to large (1-40 mm) 

Characteristics: Larvae: Mandibles large; legs with 4 segments; legs 
terminating in a single claw; end of abdomen generally 
blunt. Adults: Antennae clubbed with a cup-like segment 
at the base of 3-segmented club; hind coxae not extending 
posteriorly and dividing abdominal segment 1 into two 
sections. 

Notes: Hydrophilid beetles are the second most common and 
diverse family of beetles behind the dytiscids. 
Hydrophilid larvae and adults are good swimmers 
although not as good as dytiscids. Like dytiscid beetles, 
both larvae and adult hydrophilid beetles breathe 
atmospheric oxygen. The adults break the water surface 
head first in order to refill air stores under the wings. 
This is in contrast to dytiscid beetles, which break the 
water surface with their abdomen to refill their air supply. 

Figure 12.37: 
Tropisternus sp. 
(Hydrophilidae) 
larva, Dorsal View. 

 

Figure 12.38: 
Berosus sp. 
(Hydrophilidae) 
larva, Dorsal View. 

 
 

 
Berosus sp. 
(Hydrophilidae) 
adult, Dorsal View. 

Hydrobiomorpha sp. 
(Hydrophilidae) adult, 
Dorsal View. 

Figure 12.39: Figure 12.40: 
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Psephenidae  
 

Common Name: Water Pennies 
Feeding Group: Scrapers 
Tolerance Value: 4 (Moderate) 
Habitat: Psephenid larvae occur in fast- to moderately fast-flowing streams in riffle areas. 

They are found attached to rocks. 
Size: Larvae: Small (3-10 mm) 
Characteristics: Larvae: Body flattened with thoracic and abdominal segments expanded so that 

legs and head are obscured from above; legs with four segments and terminating 
in a single claw. 

Notes: The larvae of psephenids are well adapted for scraping algae from the surfaces 
of rocks in swift waters. The larvae spend the day under rocks and at night, 
move to the top of the rocks to feed. The flattened body of a psephenid larva 
functions as a suction cup and allows it to cling to rocks in swift currents. This 
body shape and their brown color give them their common name “water 
pennies”. Adult water pennies are terrestrial. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 12.41: 
Ectopria sp. 
(Psephenidae) larva, 
Ventral View. 

Figure 12.42: 
Ectopria sp. 
(Psephenidae) larva, 
Dorsal View. 
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Scirtidae  
 

Common Name: Marsh Beetles 
Feeding Group: Scrapers, Collector/Gatherers, Shredders 
Tolerance Value: 7 (High) 
Habitat: Scirtid larvae are most commonly collected in 

standing and slow-moving waters in streams, 
ponds, and marshes. They usually occur in 
vegetated margins of ponds and marshes or 
at the edges of streams in overhanging 
vegetation. 

Size: Larvae: Small to medium (5-15 mm) 
Characteristics:  Larvae: Antennae longer than head; legs with 

four segments and terminating in a single 
claw. 

Notes: Marsh beetles are most diverse in the tropics, 
but are not very diverse in North America. 

Adult marsh beetles are terrestrial. Some of 
the larvae are found in tree holes and other 
temporary water bodies. 

Figure 12.43: 
Scirtes sp. (Scirtidae) 
larva, Dorsal View. 
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 ORDER DIPTERA  
Aquatic & Semiaquatic True Flies 

 
There are more species of aquatic Diptera than there are of any other order despite the fact that 
most of the order is terrestrial. Diptera considered aquatic have aquatic larvae and pupae with 
terrestrial adults. Many other aquatic insects are also commonly referred to as “flies” (e.g., mayflies, 
dragonflies, stoneflies, caddisflies, alderflies, fishflies), but these taxa are not true flies as they do not 
belong to the order Diptera. When referring to true flies or Diptera with their common names, the 
word “fly” is separate (e.g., crane fly, black fly, moth fly dance fly, flower fly). In contrast, common 
names for non-dipteran taxa are one word. The true flies are extremely important in aquatic food 
webs and often are the most diverse and abundant macroinvertebrate taxon collected in many 
freshwater habitats. Diptera inhabit a wide range of habitats and some taxa are extremely tolerant 
and occur in heavily polluted water bodies. Some true flies can be a nuisance due to their blood 
feeding behaviors. Only a key to the larvae is provided in this guide. 

 
 

Diptera Morphology (Larvae) 
 

Most Diptera larvae are maggot-like or worm-like (Fig. 13.1). Some possess an obvious head 
capsule, but this structure is either reduced or obscured in many other Dipteran taxa. In all dipteran 
larvae, segmented legs and wing pads are absent from the thorax. 

 
Because of the large diversity of aquatic Diptera and the lack of easily observable and consistent 
characters in their larvae, the identification of larvae can be difficult. Common diagnostic characters 
for aquatic Dipteran larvae include the number and location of prolegs, shape of the terminal 
processes, and head condition (e.g., well-defined or reduced head capsule). 

 
 

 

Figure 13.1: Lateral view of dipteran larva. 
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Key to Diptera Families (Larvae) 
 

1. Body appears to have 7 segments with deep constrictions between segments (Fig. 13.2); 

segments 1-6 with ventral suckers (Fig. 13.2) .............................. Blephariceridae p. 174 
 

 
ventral suckers 

 
 
 
 
 
 
 
 

Figure 13.2: Philorus californicus 
(Blephariceridae) larva, 
Ventral View. 

 
 

1'. Ventral suckers absent from abdominal segments 1-6 .............................................................. 2 

 
 
 
 

2(1'). Body flattened dorsoventrally; integument (skin) leathery; most of head capsule visible 

(Fig. 13.3); long setae usually present along posterior margin (Fig. 13.3) ................................. 

................................................................................................ Stratiomyidae p. 182 
 
 
 
 
 
 
 

 
Figure 13.3: Euparyphus sp. 
(Stratiomyidae) larva, Dorsal View. 

 
 

2'. Body cylindrical; integument not leathery; head capsule variable; long setae may or may 

not be present along posterior margin ......................................................................................... 3 
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3(2'). Head capsule fully visible and completely separated from thorax (Figs. 13.4, 13.5)............. 4 

head capsule 
head capsule 

 
 
 
 

 
Figure 13.4: Anterior 
end of Simulium 
venustum (Simuliidae) 
larva, Lateral View. 

 
 
 
 

 
Figure 13.5: Anterior 
end of Pericoma sp. 
(Psychodidae) larva, 
Lateral View. 

3'. Head capsule absent or retracted into thorax (Figs. 13.6, 13.7) ............................................. 14 

head capsule retracted 

head capsule absent 

Figure 13.6: Anterior end of 
Ephydra sp. (Ephydridae) 
larva, Lateral View. 

Figure 13.7: Anterior 
end of Tipula 
abdominalis (Tipulidae) 
larva, Lateral View. 

4(3). Prolegs present (either on prothorax, at terminal end of body and prothorax, or on 

abdomen) (Figs. 13.8, 13.9, 13.10, 13.11).................................................................................... 5 
 
 
 
 
 
 
 

Figure 13.9: Ablabesmyia 
sp. (Chironomidae) larva, 
Lateral View. 

 
 
 
 
 
 

Figure 13.10: Bittacomorpha 
clavipes (Ptychopteridae) 
larva, Lateral View. 

 
Figure 13.11: Dixella sp. 
(Dixidae) larva, Lateral View. 

 

4'. Prolegs absent (Figs. 13.12, 13.13) ............................................................................................. 10 
 
 
 
 
 
 
 

Figure 13.12: Chaoborus sp. 
(Chaoboridae) larva, Lateral View. 

 
 

 

Figure 13.13: Pericoma sp. 
(Psychodidae) larva, Lateral View. 

Figure 13.8: Simulium 
venustum (Simuliidae) 
larva, Lateral View. 
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Figure 13.18: Dasyhelea sp. 
(Ceratopogonidae) larva, Lateral View. 

 

5(4). Prolegs present on prothorax (Fig. 13.14), at terminal end of body, or both (Fig. 13.15).. 6 

 
 

5'. Prolegs absent from prothorax and terminal end of body; prolegs only present on 

abdomen (Figs. 13.16, 13.17) ........................................................................................................ 9 
 
 
 
 
 
 
 
 

 
Figure 13.16: Dixella sp. 
(Dixidae) larva, Lateral View. 

 
 
 
 
 
 
 
 
 

Figure 13.17: Bittacomorpha clavipes 
(Ptychopteridae) larva, Lateral View. 

 
 
 

6(5). Prolegs only at terminal end of body (absent from prothorax) (Fig. 13.18) ........................ 
. ...................................................................... Ceratopogonidae (in part) p. 175 

 

 
 

6'. Prolegs either present only on prothorax (Fig. 13.19) or on both prothorax and terminal 

end of body (Fig. 13.20) ..................................................................................................................7 
 
 
 
 
 
 
 
 
 
 

Figure 13.19: Simulium venustum 
(Simuliidae) larva, Lateral View. 

 
 
 
 
 
 
 
 
 

Figure 13.20: Ablabesmyia sp. 
(Chironomidae) larva, Lateral View. 

Figure 13.14: Simulium venustum 
(Simuliidae) larva, Lateral View. 

Figure 13.15: Ablabesmyia sp. 
(Chironomidae) larva, Lateral View. 
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7(6'). Prolegs only on prothorax (Fig. 13.21); posterior third of abdomen swollen (Fig. 13.21); 

abdomen terminates in a single ring of hooks ......................................... Simuliidae p. 181 
 
 

hook ring 

 
 
 

Figure 13.21: Simulium venustum 
(Simuliidae) larva, Lateral View. 

 

7'. Prolegs present on both prothorax and terminal end of body (Figs. 13.22, 13.23); 

posterior third of abdomen not swollen (Figs. 13.22, 13.23); abdomen not terminating in 

a single ring of hooks although rings of hooks may be present at the end of prolegs   8 

 

 
 
 

8(7'). Segments with fleshy protuberances or long setae (Fig. 13.24)........................................... 
. ....................................................................... Ceratopogonidae (in part) p. 175 

 

8'. Segments lacking fleshy protuberances and long setae although short setae may be 

present (Figs. 13.25, 13.26) ................................................................ Chironomidae p. 176 

 

Figure 13.25: Ablabesmyia sp. 
(Chironomidae) larva, Lateral View. 

Figure 13.26: Chironomus tentans 
(Chironomidae) larva, Lateral View. 

 
 
 
 
 
 
 

 
Figure 13..24: Atrichopogon sp. 
(Ceratopogonidae) larva, Lateral View. 

Figure 13.22: Atrichopogon sp. 
(Ceratopogonidae) larva, Lateral View. 

Figure 13.23: Ablabesmyia sp. 
(Chironomidae) larva, Lateral View. 
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9(5'). Prolegs on abdominal segments 1-2 (Fig. 13.27); abdomen terminating in two lobes 

fringed with setae (Fig. 13.28) .......................................................................... Dixidae p. 177 
 

 

  

Figure 13.27: Dixella sp. 
(Dixidae) larva, Lateral View. 

Figure 13.28: Apex of 
abdomen of Dixa sp. 
(Dixidae) larva, Lateral View. 

 
 

9'. Prolegs on abdominal segments 1-3 (Fig. 13.29); abdomen terminating in a long 

respiratory tube (Fig. 13.29) ......................................... Ptychopteridae (in part) p. 180 
 
 
 
 
 

respiratory tube 

 

 
Figure 13.29: Bittacomorpha clavipes 
(Ptychopteridae) larva, Lateral View. 

 
 
 
 

10(4'). Thoracic segments fused and swollen (thicker than abdomen) (Figs. 13.30, 13.31) ........... 11 
 
 
 
 
 
 
 
 

 
Figure 13.30: Chaoborus sp. 
(Chaoboridae) larva, Lateral View. Figure 13.31: Culicidae larva, 

Dorsal View. 

 

10'. Thoracic segments not fused and not swollen ......................................................................... 12 

prolegs 

prolegs 
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11(10). Antennae terminating in long setae (Fig. 13.32) ................................. Chaoboridae p. 175 
 
 
 
 
 

 

antenna Figure 13.32: Head of Chaoborus 
punctipennis (Chaoboridae) larva, 
Lateral View. 

 

11'. Antennae not terminating in long setae (only short setae present) (Fig. 13.33) ................... 
. ...................................................................................................... Culicidae p. 177 

 
 
 
 

 
antenna 

 

 
Figure 13.33: Head of Aedes 
stimulans (Culicidae) larva, 
Dorsal View. 

 
 

 

12(10'). Abdomen terminating in a long respiratory tube (Fig. 13.34) ............................................. 
. ........................................................................... Ptychopteridae (in part) p. 180 

 

 
respiratory tube 

 

 

Figure 13.34: Ptychoptera sp. 
(Ptychopteridae) larva, Lateral View. 

 

12'. Abdomen not terminating in a long respiratory tube (Figs. 13.35, 13.36) ............................ 13 
 
 

 
 

Figure 13.35: Pericoma sp. 
(Psychodidae) larva, Lateral View. 

 
 
 

 

 
Figure 13.36: Bezzia sp. 
(Ceratopogonidae) larva, Lateral View. 
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13(12'). Body segments with 2-3 secondary divisions (annuli) (Fig. 13.37); body grey or brown ..... 
. ............................................................................................... Psychodidae p. 180 

 

 

 

Figure 13.37: Psychodidae 
larva, Lateral View. 

 

13'. Body segments not secondarily divided (Fig. 13.38); body white or off-white.................... 
. ...................................................................... Ceratopogonidae (in part) p. 175 

 
 

Figure 13.38: Bezzia sp. 
(Ceratopogonidae) larva, Lateral View. 

 
 
 

14(3').  Much of rounded head capsule present (sometimes reduced to only a few rods) (Fig. 
13.39); mandibles moving against each other on a horizontal plane (Fig. 13.39) – note: to 

see head the sides of the thorax must often be cut to reveal retracted head ............... Tipulidae p. 183 
 
 
 
 
 
 

 
mandible 

Figure 13.39: Head capsule of 
Dicranota sp. (Tipulidae) larva, 
Ventral View. 

 

14'. Head capsule lacking or much reduced (Fig. 13.40); mandibles moving parallel to each 

other on a vertical plane (Fig. 13.40) ......................................................................................... 15 
 
 
 
 
 
 
 

mandible 

Figure 13.40: Head capsule of 
Tabanus reinwardtii (Tabanidae) 
larva, Lateral View. 
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15(14'). Abdomen terminating in a long respiratory tube that is at least half as long as body 

(Figs. 13.41, 13.42) ........................................................................................................................ 16 
 
 
 
 
 
 
 
 

 
Figure 13.41: Eristalis tenax 
(Syrphidae) larva, Lateral View. 

 
 
 
 
 
 
 

 
Figure 13.42: Paracoenia 
bisetosa (Ephydridae) larva, 
Lateral View. 

 

15'. Abdomen not terminating in a long respiratory tube that is at least half as long as body, 

although shorter tubes and projections may be present .......................................................... 17 

16(15). Anterior end blunt; tail not forked posteriorly (Fig. 13.43) ................ Syrphidae p. 182 

 
(Syrphidae) larva, Lateral View. 

 

16'. Anterior end tapering; tail sometimes forked posteriorly (Fig. 13.44) ................................. 
. ................................................................................. Ephydridae (in part) p. 179 

 
 
 
 
 

Figure 13.44: Paracoenia 
bisetosa (Ephydridae) larva, 
Lateral View. 

 

 

17(15'). Body wrinkled; many segments with rings of tubercles (Fig. 13.45); posterior segment 

with spiracles surrounded by lobes (Fig. 13.46) ..................................Sciomyzidae p. 181 
 
 
 
 

 

Figure 13.46: Spiracular 
disc of Sepedon f. 
fuscipennis 
(Sciomyzidae) larva, 
Dorsal View. 

17'. Not as above .................................................................................................................................. 18 

 
 
 
 
 
 
 
 

Figure 13.43: Eristalis tenax 

 
 
 
 
 
 

Figure 13.45: Hedria sp. 
(Sciomyzidae) larva, Lateral View. 
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18(17'). Distinct prolegs present and terminating in rows or clusters of hooks or spines (Figs. 

13.47, 13.48) .................................................................................................................................. 19 
 
 
 
 
 
 
 
 
 
 

Figure 13.47: Ephydra sp. 
(Ephydridae) larva, Lateral View. 

 
 
 
 
 
 
 
 
 

Figure 13.48: Hemerodromia sp. 
(Empididae) larva, Lateral View. 

 

18'. Distinct prolegs absent (welts covered in setae sometimes present) (Figs. 13.49, 13.50) . 22 
 
 
 
 
 

 
 
 

Figure 13.49: Tabanus reinwardtii 
(Tabanidae) larva, Lateral View. 

creeping welts 
 
 

Figure 13.50: Rhaphium campestre 
(Dolichopodidae) larva, Lateral View. 

 
 
 
 

19(18). Abdomen terminating in 2 lobes fringed with setae (Fig. 13.51); terminal processes longer 

than prolegs (Fig. 13.51) ........................................................................... Athericidae p. 174 
 

terminal processes 

 
 
 
 
 

 

19'. Terminal processes not as above although scattered setae may be present on terminal 

processes; terminal processes usually longer than prolegs ...................................................... 20 

prolegs prolegs 

 
 
 
 

 
Figure 13.51: Athericidae larva, 
Lateral View. 
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20(19'). Head discernible with visible antennae and palpi; body usually terminating in 1-4 lobes 
bearing setae and with abdominal prolegs present (Fig. 13.52) - note: in some cases posterior 

end bulbous with inconspicuous terminal processes and only welts present ........................................... 
. ................................................................................................... Empididae p. 178 

terminal processes 

 
 
 

 

Figure 13.52: Hemerodromia sp. 
(Empididae) larva, Lateral View. 

 

20'. Head not discernible; terminal processes absent or variously shaped ................................... 21 

21(20'). Abdomen terminating in a pair of short respiratory tubes (shorter than posterior prolegs) 

(Fig. 13.53)........................................................................................Muscidae p. 179 

respiratory tubes 

Figure 13.53: Limnophora sp. 
(Muscidae) larva, Lateral View. 

posterior prolegs 

 
21'. Abdomen terminating in a variety of lobes or processes; posterior prolegs absent or 

prolegs shorter than respiratory tubes (Fig. 13.54) .......... Ephydridae (in part) p. 179 
 

respiratory tubes 

 
 

 
 

Figure 13.54: Ephydra sp. 
(Ephydridae) larva, Lateral View. 

posterior prolegs 

 
 

 

22(18'). Both ends tapering (Fig. 13.55); terminal processes absent; segments ringed by welts 

(fleshy lumps covered in setae) (Fig. 13.55) ............................................ Tabanidae p. 183 
 

 
Figure 13.55: Tabanus reinwardtii 
(Tabanidae) larva, Lateral View. 

 

22'. Terminal processes present; welts present or absent, if present only ventrally .................... 23 
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23(22'). Abdomen terminating in 4 lobes (Fig. 13.56); posterior segments bare.............................. 
. ......................................................................................... Dolichopodidae p. 178 

 
 

23'. Abdomen not terminating 4 lobes (Fig. 13.57); posterior segments covered in fine setae, 

spines, or tubercles bearing setae ....................................... Ephydridae (in part) p. 179 

 
(Ephydridae) larva, Lateral View. 

 
 
 
 
 

 
Figure 13.57: Scatella hawaiiensis 

 
 
 
 

 
Figure 13.56: Rhaphium campestre 
(Dolichopodidae) larva, Lateral View. 
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Diptera (Pupae) 
Some examples of aquatic Diptera pupae: 

 
 
 

 

 

 

 
Figure 13.58: Procladius 
sp. (Chironomidae) pupa, 
Lateral View. 

 

 
Figure 13.59: Psychoda 
alternata (Psychodidae) 
pupa, Ventral View. 

 

 
Figure 13.60: Tipula 
sp. (Tipulidae) pupa, 
Ventral View. 

Figure 13.61: 
Culicidae pupa, 
Lateral View. 

 

 

Figure 13.62: Probezzia 
sp. (Ceratopogonidae) 
pupa, Ventral View. 

Figure 13.63: Empididae 
pupa, Ventral View. 

Figure 13.64: Brachydeutera 
prob. argentata (Ephydridae) 
pupa, Ventral View. 

Figure 13.65: Simulium 
vittatum (Simuliidae) pupa 
within cocoon, Lateral View. 
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Diptera Family Descriptions (Larvae) 
 

Athericidae 
 

Common Name: Aquatic Snipe Flies 
Feeding Group: Predators 
Tolerance Value: 2 (Low) 
Habitat: Athericid larvae are most 

commonly found under rocks 
in the riffles of streams. 

Size: Medium (10-18 mm) 
Characteristics:  Body elongate; head reduced and withdrawn into the thorax although some 

parts may be visible; mandibles moving parallel to each other on a vertical plane; 
a pair of prolegs present on abdominal segments 1-7 and a single proleg on 
abdominal segment 8; abdomen terminates in two pointed tails fringed with 
hairs. 

Notes: Athericid larvae are piercer predators that prey on aquatic insects such as 
chironomids and Ephemeroptera. Egg-laying in this family is curious. The 
female finds a twig over-hanging a stream and lays an egg mass. She then stays 
with the eggs until she dies. Other females are attracted to the same spot and a 
clump of dead flies and egg masses eventually accumulates. When the larvae 
hatch they must crawl through the mass of fly carcasses in order to drop into 
the stream below. 

 
 

Blephariceridae 
 

Common Name: Net-Winged Midges 
Feeding Group: Scrapers 
Tolerance Value: 0 (Low) 
Habitat: Blepharicerid larvae are restricted to cool, fast- 

flowing streams and waterfalls. They are found 
attached to rocks in areas of fast flow. 

Size: Small to medium (5-12 mm) 
Characteristics: Head fused with thorax and first abdominal segment; 

mandibles moving against each other on a horizontal 
plane; 6 abdominal segments with deep constrictions 
between segments; ventral suckers on first 6 
segments; gill tufts present ventrally. 

Notes: The 6 ventral suckers and the flattened body shape 
allow these larvae to remain attached to the substrate 
in swiftly flowing waters. They “inchworm” slowly 
across rocks grazing on diatoms, microbes, and other 
detritus attached to the rocks. 

 
 

Figure 13.67: Philorus 
californicus 
(Blephariceridae) larva, 
Ventral View. 

 
 
 
 
 
 

 
Figure 13.66: Athericidae larva, 
Lateral View. 
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Ceratopogonidae  
 

Common Name: Biting Midges, No-See-Ums, Punkies 
Feeding Group: Predators 
Tolerance Value: 6 (Moderate) 
Habitat: Ceratopogonid larvae are generally 

found in standing or slow moving 
waters in lakes, ponds, marshes, 
and streams. They usually occur in 
soft sediments or in algal growths. 

Size: Small (2-15 mm) 
Characteristics:  Superficial  characteristics  vary 

considerably within this group. 
Distinct sclerotized head capsule 
present; mandibles moving against 
each other on a horizontal plane; 
prolegs present or absent. 

Notes: Some ceratopogonid larvae inhabit 
semiaquatic areas such as moist 

Figure 13.68: Atrichopogon sp. 
(Ceratopogonidae) larva, Lateral View. 

 
 
 
 

Figure 13.69: Bezzia sp. 
(Ceratopogonidae) larva, Lateral View. 

 
 
 
 
 

Figure 13.70: Dasyhelea sp. 
(Ceratopogonidae) larva, Lateral View. 

sand or mud. Common species are snake-like and are similar to chironomids 
except that most ceratopogonids lack prolegs. The adults of these flies are often 
considered pests because the females of some species feed on the blood of 
mammals, birds, reptiles, and amphibians. Some species feed on the blood of 
other insects, while others are predators that capture insects and suck fluids 
from their prey. They are particularly troublesome to humans because of their 
small size which allows them to pass through window screens and because their 
bites are much more painful than their size would suggest. 

 
Chaoboridae  

 

Common Name: Phantom Midges 
Feeding Group: Predators 
Tolerance Value: 8 (High) 
Habitat: Chaoborid larvae most commonly occur in standing water in lakes, ponds, and 

marshes. Rarely they are found in the calm water of streams. 
Size: Small to medium (6-12 mm) 
Characteristics: Head sclerotized, rounded, and clearly separate from the thorax; mandibles 

moving against each other on a horizontal plane; thoracic segments fused and 
swollen, wider than abdomen; prolegs absent; antennae terminating in long 
setae; terminal segment with ventral brush of setae. 

Notes: Chaoborid larvae resemble mosquito larvae. The most common forms of 
chaoborids are found in the water columns of lakes and ponds and are known 
for their vertical migrations. They migrate in order to follow their prey and to 
obtain air. These larvae have two air sacs that provide buoyancy and an air 
source as they move through the water column. 

 

Figure 13.71: Chaoborus sp. 
(Chaoboridae) larva, Lateral View. 
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Chironomidae  
 

Common Name: Non-Biting Midges 
Feeding Group: Collector/Gatherers (also Scrapers, Filter/Collectors, Predators) 
Tolerance Value: 6 (Moderate) - pale forms; 8 (High) - blood red 
Habitat: Chironomids are found in every aquatic habitat from small seeps to large rivers 

and from temporary pools to deep lakes. They occur in soft sediment, on rocks, 
in and around vegetation, in snags, and just about any other habitat. 

Size: Small to large (2-30 mm) 
Characteristics:  Head sclerotized, rounded, and clearly separate from the thorax; body elongate 

and worm-like; mandibles moving against each other on a horizontal plane; two 
pairs of ventral prolegs (one on prothorax and one at the terminal end); prolegs 
terminate in a series of hooks. 

Notes: Chironomids are the most abundant and diverse group of aquatic insects. They 
are found in almost any water body and it is common for chironomids to 
comprise more than 50% of the species richness. Some kinds of chironomids 
are blood red (this color is lost when the specimen is preserved). The red 
coloration comes from hemoglobin that allows the larvae to store oxygen and 
survive in situations with low dissolved oxygen. Chironomids are an important 
food source for insects, fishes, and birds. 

 
 
 
 
 
 
 
 

 
Ablabesmyia sp. 
(Chironomidae) larva, 
Lateral View. 

 
 
 
 
 

Figure 13.73: 
Chironomus tentans 
(Chironomidae) larva, 
Lateral View. 

Figure 13.72: 
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Culicidae  
 

Common Name: Mosquitoes 
Feeding Group: Collector/Filterers, Collector/Gatherers 
Tolerance Value: 8 (High) 
Habitat: Mosquito larvae occur in standing or still water of 

lakes, ponds, marshes, temporary pools, and 
streams. The larvae are planktonic. 

Size: Small to medium (4-18 mm) 
Characteristics: Head sclerotized, rounded, and clearly separate from 

the thorax; labrum with brushes of setae; mandibles 
moving against each other on a horizontal plane; 
thoracic segments fused and swollen, wider than 
abdomen; prolegs absent; eighth segment usually 
bearing a respiratory siphon. 

Notes: Most mosquito larvae breathe atmospheric oxygen 
by using their respiratory siphon. Female 
mosquitoes  require  a  blood  meal  for  egg 
development, which makes them a nuisance. The 
short life cycle (7-10 days for many species) and the 
ability of some species to utilize temporary pools, 
puddles, and other sources of standing water make 
mosquitoes particularly problematic. 

Culicidae larva, 
Dorsal View. 

 
 

Dixidae  
 

Common Name: Dixid Midges, Meniscus Midges 
Feeding Group: Collector/Gatherers 
Tolerance Value: 1 (Low) 
Habitat: Dixid larvae occur in the calm waters of marshes, ponds, and streams. They are 

usually found in vegetated margins. 
Size: Small to large (3-25 mm) 
Characteristics: Head sclerotized, rounded, and clearly separate from the thorax; mandibles 

moving against each other on a horizontal plane; prolegs terminating in hooks 
on abdominal segments 1-2; abdomen terminating in two lobes fringed with 
setae. 

Notes: Dixid midges can be observed at the surface of the water in a U shape with their 
head and terminal end of their abdomens in the water (or terminal end on the 
surface) and the middle of the body protruding from the water. Dixids are 
generally restricted to clean waters and in some cases they can become very 
abundant. 

 
 
 
 
 

 
Figure 13.75: Dixella sp. 
(Dixidae) larva, Lateral View. 

Figure 13.74: 
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Dolichopodidae 
 

Common Name: Long-Legged Flies 
Feeding Group: Predators 
Tolerance Value: 4 (Moderate) 
Habitat: Dolichopodid larvae occur in standing or slow moving water in streams, ponds, 

and marshes. They are usually found at the margins in mud or decaying 
vegetable matter or in submerged soft sediments. 

Size: Small to Medium (6-22 mm) 
Characteristics: Body cylindrical with anterior end tapering and posterior end blunt; head 

reduced and withdrawn into the thorax; mandibles moving parallel to each other 
on a vertical plane; abdominal segments 1-7 with ventral creeping welts; 
abdomen terminating in 4 lobes (dorsal lobes bearing spiracles). 

Notes: Adult dolichopodids have interesting courtship rituals involving complicated 
dance patterns. The adults, often observed on vegetation near water bodies, are 
metallic green or blue. 

 
 

Figure 13.76: Rhaphium campestre 
(Dolichopodidae) larva, Lateral View. 

 

 

Empididae 
 

Common Name: Dance Flies 
Feeding Group: Predators 
Tolerance Value: 6 (Moderate) 
Habitat: Dance fly larvae are found in a 

variety of habitats such as 
streams, ponds, and marshes. 
They can be found in the swift 
or slow-moving sections of 
streams or at the margins of 
ponds and marshes. 

Size: Small to medium (3-20 mm) 

 
 
 
 
 
 
 
 

 
Figure 13.77: Hemerodromia 
sp. (Empididae) larva, 
Lateral View. 

Characteristics:  Body elongate; head reduced and withdrawn into the thorax although some 
parts are usually visible; mandibles moving parallel to each other on a vertical 
plane. In the most common species: prolegs present on abdominal segments 1- 
8 or 2-8 with the prolegs on abdominal segment 8 longer than the others; 
prolegs bearing hooks; abdomen terminating in 1-4 lobes usually bearing setae. 
In the less common species: prolegs absent but welts present on abdominal 
segments; terminal end blunt. 

Notes: The larvae of this group are not very well studied. The adults get their common 
name from their twisting and turning movements while swarming. Many 
species have interesting mating rituals where the male will present a dead insect 
to a female in order to entice her to mate. Adults and larvae are predators, often 
feeding on insects such as mosquitoes and black flies, making them a beneficial 
group. 
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Ephydridae  
 

Common Name: Shore Flies, Brine Flies 
Feeding Group: Collector/Gatherers (also Shredders, Scrapers, Predators) 
Tolerance Value: 6 (Moderate) 
Habitat: Ephydrid larvae occur at the 

margins of ponds, marshes, and 
streams. They are usually found 
in detrital mats, algal mats, and 
mud. 

Size: Small to medium (1-14 mm) 
Characteristics:  The superficial characteristics of 

the larvae of this family are 
variable; head reduced and 
withdrawn into the thorax; 
mandibles moving parallel to 
each other on a vertical plane; 
prolegs present or absent; 
posterior end variable – 
sometimes terminating in long 
respiratory tube or a forked 
respiratory tube. 

Notes: Some species are extremely 
tolerant and exist in situations 
such as highly saline lakes and 
petroleum pools. 

Figure 13.78: Ephydra sp. 
(Ephydridae) larva, Lateral View. 

 

 

 

Muscidae  
 

Common Name: House Flies, Stable Flies, Green Bottle Flies 
Feeding Group: Predators 
Tolerance Value: 6 (Moderate) 
Habitat: Larvae of aquatic muscid 

species can be found in 
running and standing waters in 
streams, ponds, and marshes. 
They are generally collected in 
decaying organic matter and 
algal mats, presumably where 
they find their prey. 

Size: Small to medium (6-20 mm) 
Characteristics: Body shape peg-like - anterior end tapering and posterior end blunt; head 

reduced and withdrawn into the thorax; mandibles moving parallel to each other 
on a vertical plane; welts bearing spinules present on abdominal segments; 
prolegs present ventrally on terminal segment; abdomen terminating in a pair of 
short respiratory tubes. 

Notes: The vast majority of muscid larvae are found in terrestrial situations such as 
dung, carrion, fungi, and rotting vegetable matter. However, a few species of 
Muscidae are truly aquatic and prey primarily on other Diptera. The aquatic 
larvae of this group are not well studied. 

Figure 13.79: Scatella hawaiiensis 
(Ephydridae) larva, Lateral View. 

Figure 13.80: Paracoenia bisetosa 
(Ephydridae) larva, Lateral View. 

 
 
 
 

 
Figure 13.81: Limnophora sp. 
(Muscidae) larva, Lateral View. 
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Psychodidae 
 

Common Name: Moth Flies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 10 (High) 
Habitat: Psychodid larvae occur in moist 

sediments and detritus at the 
edge of streams, ponds, and 
marshes. Some species are 
truly aquatic and are found in 
streams. 

Size: Small (3-6 mm) 

 
 
 
 
 
 
 
 
 

 
Figure 13.82: Pericoma sp. 
(Psychodidae) larva, Lateral View. 

Characteristics: Head sclerotized, rounded, and clearly separate from the thorax; mandibles 
moving against each other on a horizontal plane; body cylindrical; body 
segments with 2-3 secondary divisions (annuli) often bearing dorsal sclerotized 
plates; prolegs absent. 

Notes: Some species of moth flies are associated with sewage treatment facilities and 
heavily enriched streams. The adults of some psychodid species are commonly 
seen in bathrooms because the larvae occur in household drains feeding on 
organic matter. 

 
 

Ptychopteridae 
 

Common Name: Phantom Crane Flies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 7 (High) 
Habitat: Ptychopterid larvae are found in muddy areas of marshes, seeps, and streams 

where a lot of organic matter is present. 
Size: Medium to large (10-25 mm) – not including extended breathing tube 
Characteristics: Head sclerotized, rounded, and clearly separate from the thorax; mandibles 

moving against each other on a horizontal plane; prolegs on abdominal 
segments 1-3; prolegs terminate in slender claw; usually with numerous warts 
bearing hairs on segments; abdomen terminating in a long respiratory tube. 

Notes: Ptychopterid larvae burrow into soft sediments and breathe either though their 
integument or by connecting to the atmosphere using their long breathing tubes. 
The adults get their name from their habit of flying with very little movement of 
their wings. 

 

 
Figure 13.83: Ptychoptera sp. 
(Ptychopteridae) larva, Lateral View. 

Figure 13.84: Bittacomorpha clavipes 
(Ptychopteridae) larva, Lateral View. 
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Sciomyzidae  
 

Common Name: Snail-Killing Flies, Marsh Flies 
Feeding Group: Predators (or snail parasites) 
Tolerance Value: 6 (Moderate) 
Habitat: Sciomyzids most commonly occur in ponds, marshes, and streams where their 

prey are found. 
Size: Small to medium (3-15 mm) 
Characteristics: Body wrinkled; head reduced and withdrawn into the thorax; mandibles moving 

parallel to each other on a vertical plane; many segments with rings of tubercles; 
posterior segment with spiracles surrounded by lobes. 

Notes: Sciomyzid larvae most commonly parasitize pulmonate snails. 
 
 
 
 
 
 

Figure 13.85: Hedria sp. (Sciomyzidae) 
larva, Lateral View. 

 
 

 

Simuliidae  
 

Common Name: Black Flies, Buffalo Gnats 
Feeding Group: Collector/Filterers 
Tolerance Value: 6 (Moderate) 
Habitat: Black fly larvae occur in streams 

and rivers in areas of moderate 
to fast current. They are found 
attached to rocks, logs, 
vegetation, or any other solid 
substrate in the current. 

Size: Small to medium (3-15 mm) 

 
 

Figure 13.86: Simulium venustum 
(Simuliidae) larva, Lateral View. 

Characteristics: Head sclerotized, rounded, and clearly separate from thorax; pair of labral fans 
(“mouthbrushes”) usually present; mandibles moving against each other on a 
horizontal plane; proleg present ventrally on prothorax; posterior 1/3 of 
abdomen swollen; abdomen terminates in a ring of hooks. 

Notes: Black flies have a ring of hooks at the terminal end of the abdomen, which 
enables them to adhere to the substrate and avoid being swept away in the 
current. At a glance these hooks resemble a suction disc. The hooks are used 
to cling to a patch of silk, which the larva attaches to the substrate. Black flies 
use a brush-like structure to filter fine organic matter from the water. These 
larvae are common in streams of the Upper Midwest and in some situations can 
reach huge numbers, covering rocks and other substrate in flowing waters. 
Most adult females are blood feeders on mammals and can be a nuisance in 
regions where they are extremely abundant. 
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Stratiomyidae 
 

Common Name: Soldier Flies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 8 (High) 
Habitat: The larvae of stratiomyids commonly occur at the 

water surface, in algal mats, and on the surface of 
mud or detritus at the edges of ponds, marshes, and 
streams. 

Size: Small to large (5-35 mm) 
Characteristics:  Body flattened dorsally; integument leathery; most 

of reduced head capsule visible; mandibles moving 
parallel to each other on a vertical plane; thorax 
broader than head; prolegs absent. 

Notes: Soldier flies have spiracles at the end of the 
abdomen that are used for breathing. Many species 
have a fringe of water-repelling hairs surrounding 
the spiracles that allow the larva to maintain contact 
with the atmosphere when the body is submerged. 

 
 

Syrphidae 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13.87: Euparyphus 
sp. (Stratiomyidae) larva, 
Dorsal View. 

 

Common Name: Rat-Tailed Maggots, Flower Flies 
Feeding Group: Collector/Gatherers 
Tolerance Value: 10 (High) 
Habitat: Syrphid larvae can be found in 

shallow water at the margins of 
ponds, marshes, and streams in 
areas where there is a lot of 
decaying organic matter. They 
are tolerant of low levels of 
dissolved oxygen so they are 
sometimes associated with 
sewage discharge and heavily 
enriched waters. 

 
 
 
 
 
 
 
 
 
 
 
 

 
(Syrphidae) larva, Lateral View. 

Size: Small to medium (4-16 mm) – not including extended breathing tube 
Characteristics: Head blunt; head reduced and withdrawn into the thorax; mandibles moving 

parallel to each other on a vertical plane; 7 prolegs present (1 proleg on thorax 
and prolegs on abdominal segments 1-6); abdomen terminating in a long 
respiratory tube that is at least half as long as body. 

Notes: The majority of species in this family have terrestrial larvae. The larvae are 
sometimes called rat-tailed maggots because of their long respiratory tube. This 
tube allows them to exist in water with low levels of dissolved oxygen by giving 
them direct access to atmospheric oxygen. Because of this tolerance they are 
often a good indication of organic pollution. 

 
 
 
 
 
 
 
 

 
Figure 13.88: Eristalis tenax 
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Figure 13.89: Tabanus reinwardtii 

 
 
 
 

 
Figure 13.90: Tipula abdominalis 

 

Tabanidae  
 

Common Name: Horse Flies, Deer Flies 
Feeding Group: Predators 
Tolerance Value: 6 (Moderate) 
Habitat: Tabanid larvae commonly 

occur in ponds, marshes, and 
streams. They are usually 
found burrowing in sediment in 
areas of standing or slow flow, 
but some species occur in sand 
or gravel in the swift portions 
of streams. 

Size: Medium to large (15-60 mm) 

(Tabanidae) larva, Lateral View. 

Characteristics: Body spindle-shaped with both ends tapering; integument is tough with 
longitudinal striations; head reduced and withdrawn into the thorax; mandibles 
moving parallel to each other on a vertical plane; prolegs absent; creeping welts 
with small hooks present on abdominal segments 1-7 (3-4 welts present on each 
segment). 

Notes: Adult female tabanids are blood sucking and can be a nuisance to humans 
because of their painful bite. The larvae attack their prey using their hook-like 
mandibles. Tabanid larvae can give a painful bite when handled carelessly. 

 
 

Tipulidae  
 

Common Name: Crane Flies 
Feeding Group: Shredders (also Predators and 

Collector/Gatherers) 
Tolerance Value: 3 (Low) 
Habitat: Tipulid larvae can be found in a 

variety of habitats such as 
streams, ponds, and marshes. 
They can be found under rocks, 
in sand, snags, leaf packs, and 
algal mats. 

Size: Small to large (3-60 mm) 

 
 
 

(Tipulidae) larva, Lateral View. 

Characteristics: Much of rounded head capsule present or reduced to only a few rods; head 
capsule completely or partially retracted into thorax; mandibles moving against 
each other on a horizontal plane; usually with ventral welts; terminal segment 
usually with two spiracles; spiracular disc usually surrounded by lobes or 
projections of varying numbers or shapes. 

Notes: Some of the large larvae are very common in leaf packs and are sometimes 
called “leatherjackets” because of their thick integument. These larvae are very 
important contributors to stream ecosystems because they break leaves into 
smaller pieces and make them accessible to other organisms. Adult crane flies 
look like large mosquitoes, but these insects do not bite. 
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 APPENDIX A  
Summary of Aquatic Invertebrates 

 
 

Appendix A is a list of the aquatic invertebrates in this guide. To help synthesize information and to 
provide a reference, the scientific name, common name, primary feeding group, tolerance value, and 
primary habitat information have been collated for each taxon into the following table. When 
possible the most common feeding group or habitat is listed, but in many cases a single designation 
is not sufficient, so multiple terms must be applied. In addition, because these are primary 
designations, the taxa you collect may not fit the descriptions in this appendix. These designations 
should apply to most taxa and/or the most commonly collected taxa. For further descriptions of 
feeding groups and habitats see Appendix C. The following are lists of abbreviations used in this 
appendix. 

 
 

Abbreviations used in Appendix A: 
 

Primary Feeding Group (FG) 
CG = Collector/Gatherer 
CF = Collector/Filterer 
SC = Scraper 
SH = Shredder 
PR = Predator 
PI = Piercer 
PA = Parasite 

 
Primary Habitats (HAB) 
Lo = Lotic 
LoE = Lotic Erosional 
LoD = Lotic Depositional 
LoL = Lotic Littoral 
LoM = Lotic Margin 
LoS = Lotic Surface 
Le = Lentic 
LeD = Lentic Depositional 
LeE = Lentic Erosional 
LeL = Lentic Littoral 
LeLm = Lentic Limnetic 
LeM = Lentic Margin 
LeS = Lentic Surface 

 
Other Abbreviations 
A = Adult 
L = Larva 
FG = Feeding Group 
TV = Tolerance Value 
HAB = Habitat 
U = Undetermined 
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APPENDIX A: SUMMARY OF AQUATIC INVERTEBRATES 
 
 

FAMILY COMMON NAME FG TV HAB 

PLATYHELMINTHES (Phylum) Free-living Flatworms    

TURBELLARIA (Class) Flatworms & Planarians CG 4 Lo; Le 

NEMATODA (Phylum) Roundworms PA; PI; SH 5 Lo; Le 

NEMATOMORPHA (Class) Horsehair Worms PA U LeD; LoD 

ANNELIDA (Phylum) Worms & Leeches    

HIRUDINEA (Class) Leeches PA; PR 10 LeD; LoD 

OLIGOCHAETA (Class) Aquatic Earthworms CG 8 LeD; LoD 

MOLLUSCA (Phylum) Clams & Snails    

GASTROPODA (Class) Snails & Limpets SC 7 Le; Lo 

BIVALVIA (Class) Mussels & Clams CF 7 Le; Lo 

ARTHROPODA (Phylum) Insects, Arachnids, & Crustaceans    

CHELICERATA (Subphylum)     

ARACHNIDA (Class) Spiders & Mites    

Araneae (Order) Spiders PR U LeL; LoL 

Trombidiformes (Suborder) 

CRUSTACEA (Subphylum) 

Water Mites PR 4 Le 

MALACOSTRACA (Class) 
    

Decapoda (Order) Shrimps & Crayfishes    

Cambaridae Crayfishes CG 6 Le; Lo 

Palaemonidae Shrimps SC 4 LeD; LoD 

Isopoda (Order) Aquatic Sow Bugs CG 8 Lo 

Amphipoda (Order) Scuds & Side-Swimmers CG 4 Le; Lo 

BRANCHIOPODA (Class)     

Cladocera (Suborder) Water Fleas CF U LeLm 

MAXILLOPODA (Class)     

COPEPODA (Subclass) Copepods CG; CF U Le; Lo 

OSTRACODA (Class) Seed Shrimps CF U Le 

ATELOCERATA (Subphylum)     

HEXAPODA (Class) Insects & Related Orders    

Collembola (Order) Springtails CG 10 Le; Lo 

INSECTA (Subclass) Insects    

Ephemeroptera (Order) Mayflies    

Baetidae Small Minnow Mayflies CG; SC 4 LoE; LoD 

Baetiscidae Armored Mayflies CG 3 LoD 

Caenidae Small Square-Gill Mayflies CG; SC 7 LoD; LeD 
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FAMILY COMMON NAME FG TV HAB 

Ephemeroptera (CONT) Mayflies    

Ephemerellidae Spiny Crawler Mayflies CG 1 LoE 

Ephemeridae Common Burrowing Mayflies CG 4 LoD; LeD 

Heptageniidae Flathead Mayflies SC 4 LoE; LeE 

Isonychiidae Brush-Legged Mayflies CF 2 LoE; LoD 

Leptophlebiidae Prong-Gilled Mayflies CG 2 LoE 

Metretopodidae Cleft-Footed Minnow Mayflies PR; CG 2 LoE 

Polymitarcyidae Pale Burrowing Mayflies CG; CF 2 LoE; LoD 

Potamanthidae Hacklegill Mayflies CF 4 LoE; LoD 

Siphlonuridae Primitive Minnow Mayflies CG 7 LeE 

Tricorythidae Little Stout Crawler Mayflies CG 4 LoD; LeL 

Odonata (Order) Damselflies and Dragonflies    

Zygoptera (Suborder) Damselflies    

Calopterygidae Broad-Winged Damselflies PR 5 LoD 

Coenagrionidae Narrow-Winged Damselflies PR 9 Le; Lo 

Lestidae Spread-Winged Damselflies PR 9 Lentic 

Anisoptera (Suborder) Dragonflies    

Aeshnidae Darner Dragonflies PR 3 Le; Lo 

Cordulegastridae Spike-Tail Dragonflies PR 3 LoD 

Gomphidae Club-Tail Dragonflies PR 1 LoD; LeL 

Libellulidae Common Skimmer Dragonflies PR 9 LeL 

Plecoptera (Order) Stoneflies    

Capniidae Small Winter Stoneflies SH 1 LoE; LoD 

Chloroperlidae Green Stoneflies PR 1 LoE 

Leuctridae Roll-Winged Stoneflies SH 0 LoE; LoD 

Nemouridae Brown Stoneflies SH 2 Lo; LeE 

Perlidae Common Stoneflies PR 1 LoE 

Perlodidae Patterned Stoneflies PR 2 LoE 

Pteronarcyidae Giant Stoneflies SH 0 LoE; LoD 

Taeniopterygidae Winter Stoneflies SH 2 LoE; LoD 

Hemiptera (Order) True Bugs    

Belostomatidae Giant Water Bugs PR 10 LoD; LeL 

Corixidae Water Boatmen CG 9 LoD; LeL 

Gelastocoridae Toad Bugs PR U LoM; LeM 

Gerridae Water Striders PR U LeS; LoS 

Hebridae Velvet Water Bugs PR U LoM; LeM 

Hydrometridae Marsh Treaders PR U LoM; LeM 
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FAMILY COMMON NAME FG TV HAB 

Hemiptera (CONT) True Bugs    

Mesoveliidae Water Treaders PR U LoM; LeM 

Naucoridae Creeping Water Bugs PR 5 LoD; LeL 

Nepidae Water Scorpions PR 8 LoD; LeL 

Notonectidae Backswimmers PR U LeL; LD 

Pleidae Pygmy Backswimmers PR U Le 

Saldidae Shore Bugs PR U LoM; LeM 

Veliidae Broad-Shouldered Water Striders PR 6 LeS; LoS 

Megaloptera (Order) Dobsonflies, Fishflies, Alderflies    

Corydalidae Dobsonflies, Fishflies PR 0 Lo; LeE 

Sialidae Alderflies PR 4 Lo; LeE 

Neuroptera (Order) Antlions, Lacewings, Owlflies    

Sisyridae Spongillaflies PR U LoE 

Trichoptera (Order) Caddisflies    

Brachycentridae Humpless Case-Maker Caddisflies CF 1 LoE 

Glossosomatidae Saddle Case-Maker Caddisflies SC 0 LoE 

Helicopsychidae Snail Case-Maker Caddisflies SC 3 LoE; LeE 

Hydropsychidae Common Net-Spinner Caddisflies CF 4 LoE 

Hydroptilidae Micro Caddisflies SC 4 Lo; Le 

Lepidostomatidae Lepidostomatid Case-Maker Caddisflies SH 1 LoE 

Leptoceridae Long-Horned Case-Maker Caddisflies CG 4 Le; Lo 

Limnephildae Northern Case-Maker Caddisflies SH 4 Lo; Le 

Molannidae Hood Case-Maker Caddisflies SC 6 Le; LoD 

Odontoceridae Strong Case-Maker Caddisflies SC 0 LoE; LoD 

Philopotamidae Finger-Net Caddisflies CF 3 LoE 

Phryganeidae Giant Case-Maker Caddisflies PR 4 Le; LoD 

Polycentropodidae Tube-Making & Trumpet-Net Caddisflies CF 6 Le; LoD 

Psychomyiidae Tube-Making & Trumpet-Net Caddisflies CG 2 LoE 

Rhyacophilidae Free-Living Caddisflies PR 1 LoE 

Sericostomatidae Sericostomatid Case-Maker Caddisflies SH 3 LoE; LeE 

Uenoidae Uenoid Case-Maker Caddisflies SC 3 LoE 

Lepidoptera (Order) Butterflies & Moths    

Pyralidae Aquatic Moths SH 5 Le; Lo 

Coleoptera (Order) Beetles    

Dryopidae Long-Toed Water Beetle SC 5 Adults: LoE 

Dytiscidae Predaceous Diving Beetles PR 5 A & L: Le; LoD 

Elmidae Riffle Beetles SC 5 Adults: LoE 
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FAMILY COMMON NAME FG TV HAB 

 
 
 
 

 

Hydrophilidae Water Scavenger Beetles 5 A & L: Le; LoD 
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Coleoptera (CONT) 
 

Gyrinidae 

Beetles 
 

Whirligig Beetles 

 

 
PR 

 
4 

A: LoD; LoS; LeS 
L: LoD; Le 

Haliplidae Crawling Water Beetles SH 7 A & L: LeL; LoD 

  L: PR.  

  A: CG   

Psephenidae Water Pennies SC 4 A: LoE 

Scirtidae Marsh Beetles SC; CG; SH 7 L: Le, LoD 

Diptera (Order) True Flies    

Athericidae Aquatic Snipe Flies PR 2 LoE 

Blephariceridae Net-Winged Midges SC 0 LoE 

Ceratopogonidae Biting Midges; No-See-Ums; Punkies PR 6 Le; LoD 

Chaoboridae Phantom Midges PR 8 LeLm 

Chironomidae Non-Biting Midges CG 6,8 L; Le 

Culicidae Mosquitoes CF 8 Le; LoD 

Dixidae Dixid Midges; Meniscus Midges CG 1 Le; LoD 

Dolichopodidae Long-Legged Flies PR 4 Le; LoD 

Empididae Dance Flies PR 6 Le; LoD 

Ephydridae Shore Flies; Brine Flies CG 6 LeM; LoM 

Muscidae House Flies; Stable Flies PR 6 Le; Lo 

Psychodidae Moth Flies CG 10 LeM; LoM 

Ptychopteridae Phantom Crane Flies CG 7 LeM; LoM 

Sciomyzidae Snail-Killing Flies; Marsh Flies PR 6 Le; Lo 

Simuliidae Black Flies; Buffalo Gnats CF 6 LoE 

Stratiomyidae Soldier Flies CG 8 LeM; LoM 

Syrphidae Rat-Tailed Maggots; Flower Flies CG 10 LeM; LoM 

Tabanidae Horse Flies; Deer Flies PR 6 Le; Lo 

Tipulidae Crane Flies SH 3 Le; Lo 
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 APPENDIX B  
Orientations 

 
 

anterior: toward the front or head of an invertebrate (see Figs. B.1, B.2). 

posterior: toward the back or tail end of an invertebrate (see Figs. B.1, B.2). 

basal: pertaining to the base of attachment or origin of a structure (see Fig. B.1). 

medial: toward the longitudinal midline of the body of an invertebrate or a structure (see Fig. B.2). 

distal: pertaining to the end of a structure that is farthest away from the point of attachment with 
the body (see Fig. B.1). 

dorsal: pertaining to the top of an invertebrate or structure (see Fig. B.1). 

ventral: pertaining to the bottom of an invertebrate or structure (see Fig. B.1). 

lateral: pertaining to the side of an invertebrate or structure (see Fig. B.2). 

apex: tip or furthermost end of a structure (see Fig. B.2 – apex of antenna). 

dorsoventrally flattened: referring to an invertebrate body or structure that is flattened from top to 
bottom. 

laterally flattened: referring to an invertebrate body or structure that is flattened from side to side. 

posterolateral: referring to the back and side of an invertebrate body or structure. 
 
 
 

dorsal 

 

anterior posterior 

 
 
 
 

basal 

 
 
 

ventral 

 

Figure B.1: Baetis sp. 
(Baetidae) larva, 
Lateral View. 

 

distal 

 
 

lateral 

apex 

 
 

 
anterior median posterior 

 
 
 

 
lateral Figure B.2: Generalized 

Baetidae nymph, 
Dorsal View. 
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 APPENDIX C  
Feeding Groups & Habitats 

 
 

FEEDING GROUPS 
 

collector/gatherers: deposit feeders and detritivores feeding on decomposing fine particulate 
organic matter (FPOM) that has settled out of the water. 

collector/filterers: detritivores feeding on decomposing FPOM that is filtered or strained from the 
water. There are two types of collector/filterers: passive and active. Passive collector/filterers 
depend on water flow to bring suspended food to them and are generally restricted to lotic or 
flowing waters. However, some caddisflies use gravity to passively carry food to their nets in 
lentic habitats. Active collector/filterers create their own current to transport suspended food 
into a net or setae. 

parasites: predators living in or on another organism to obtain nutrition, but without contributing 
to the prey (e.g., Nematoda). 

piercers: predators that capture prey, pierce the prey’s body or cells, and suck the prey’s fluids (e.g., 
Hemiptera). 

predators: predators that capture prey and consume the whole animal body or whole animal parts 
(e.g., Odonata). 

scrapers: herbivores and omnivores feeding by scraping periphyton and associated materials 
attached to rocks, logs, and other solid substrates. 

shredders: herbivores and detritivores feeding on whole live or dead plant tissue. Some shredders 
feed on live aquatic macrophytes while others feed on decomposing coarse particulate organic 
matter (CPOM) such as leaves. Still others feed on dead wood. Many of the species feeding on 
CPOM are actually utilizing microbes on the material for most of their nutrition rather than the 
CPOM itself. 
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HABITATS 
 

depositional: describing habitat where sediments are deposited; usually used to describe pools in 
streams and most lentic habitats. 

erosional: describing habitat where sediments are eroded; usually used to describe riffles in streams 
but can also refer to wind swept shores of lakes and ponds. 

lentic: pertaining to standing waters or the organisms that inhabit these habitats (e.g. lakes, ponds, 
wetlands, and bogs). 

limnetic: pertaining to open water; usually refers to habitat in lakes and ponds, but can also be used 
to describe habitat in large rivers. 

littoral: pertaining to the shallow habitat along the edge of a water body. 

lotic: pertaining to flowing waters or the organisms that inhabit these habitats (e.g., streams, rivers) 

margin: used to refer to the edge of a habitat such as the shore of a stream or pond. 

surface: air-water interface; organisms living on top of the water’s surface (surface film) rather than 
under water (e.g., Gerridae). 
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 APPENDIX D  
Glossary 

 

 

abdomen: the most posterior tagma in insects. This tagma houses the viscera and reproductive 
organs and is responsible for a variety of functions (e.g., reproduction, digestion, respiration, 
locomotion) depending on the organism and the life stage. 

aestivation: passing hot or dry periods in a torpid state (see hibernation). 

antenna (plural – antennae): elongate sensory appendage on the head. 

anterior: see Appendix B. 

apex: see Appendix B. 

Arthropoda: a phylum of organisms with an exoskeleton, distinct tagma, and segmented legs. This 
group includes the Insecta (insects), Crustacea (crayfish, shrimp, isopods, amphipods), 
Chelicerata (spiders, scorpions), and Myriapoda (centipedes, millipedes). 

basal: see Appendix B. 

benthic: relating to the bottom of a body of water. 

bifid: forked; a structure that is split or divided into two lobes. 

caudal filament: elongate appendage originating from the tip of the abdomen. 

cercus (plural – cerci): elongate appendage (usually paired) originating from the 10th abdominal 
segment generally considered to be sensory. 

Chelicerata: a subphylum of organisms recognized by the presence of chelicerae, two body 
divisions (prosoma & opisthosoma) and generally six pairs of appendages. This group includes 
the Araneae (spiders), Scorpiones (scorpions), and Xiphosura (horseshoe crabs). 

collector/filterer: see Appendix C. 

collector/gatherer: see Appendix C. 

complete metamorphosis: see holometabolous. 

coxa (plural – coxae): first segment of an insect leg. 

CPOM (Coarse Particulate Organic Matter): organic particles greater than 1 mm consisting of 
leaves, needles, woody debris, dead macrophytes, other plant parts, and animal parts. 

creeping welt: fleshy lumps that are often covered in spines or setae and are used for locomotion in 
some dipteran larvae. 

Crustacea: a subphylum in the Arthropoda with members that possess two pairs of antennae, 
generally two body regions (cephalothorax and abdomen), three pairs of mouthparts, and at least 
five pairs of legs. The majority of crustaceans are marine, but there is also considerable diversity 
in freshwater habitats. 

depositional: see Appendix C. 

DOM (Dissolved Organic Matter): organic particles less than 5 µm. 
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diapause: a resting stage with reduced metabolic activity generally associated with aestivation and 
hibernation. 

dissolved oxygen (DO): oxygen (O2) dissolved in water. 

distal: see Appendix B. 

dorsal: see Appendix B. 

epiproct: dorsal plate of the 11th abdominal segment (as in Anisoptera). 

erosional: see Appendix C. 

exoskeleton: outer covering (body wall) of arthropods. 

facultative: pertaining to organisms with flexible requirements and therefore able to survive under a 
variety of conditions. 

femur: the third segment of an insect leg. 

FPOM (Fine Particulate Organic Matter): organic particles less than 1 mm and greater than 
5µm. Most commonly derived from the breakdown of CPOM. 

gill: respiratory organ of aquatic insects generally consisting of a thin walled structure that permits 
diffusion of oxygen. 

hemimetabolous: partial or incomplete metamorphosis; metamorphosis of immature stages occurs 
in gradual steps with morphologically similar instars until the emergence of the adult; in most 
cases, the adult can be identified by the presence of fully developed wings, although wing pads 
are often present in the immature stages (e.g., Hemiptera, Plecoptera, Ephemeroptera, Odonata). 

Hexapoda: a subphylum in the group Arthropoda that includes the insects and related orders. 

hibernation: passing cold periods in a torpid state (see aestivation). 

holometabolous: complete metamorphosis with a distinct egg, larva, pupa, and adult with clear 
morphological differences between life stages (e.g., Diptera, Trichoptera, Coleoptera, 
Megaloptera). 

homologous: structures with the same ancestry, but not necessarily maintaining the same structure. 

incomplete metamorphosis: see hemimetabolous. 

Insecta: the largest class within the Arthropoda characterized by the possession of three tagma 
(head, thorax, abdomen), three pairs of segmented legs, and wings. 

instar: the stage of an insect between molts. 

integument: the outer covering or cuticle of an insect. This organ provides protection, structure, 
coloration, and gas exchange. The integument can be thought of as the skin of insects and other 
invertebrates. 

labrum: the “upper lip” of an insect head which creates the roof of the insect mouth. 

lamellar gills: gills that are plate-like or leaf-like and function in dissolved oxygen uptake, 
ventilation, or protection of filamentous gills. 

larva: the immature stage of insects; specifically used to refer to the stage in holometabolous insects 
between the egg and pupal stages. 

lateral: see Appendix B. 

lentic: see Appendix C. 
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limnetic: see Appendix C. 

littoral: see Appendix C. 

lotic: see Appendix C. 

mandibular tusk: mandibles in some burrowing Ephemeroptera which have been elongated into 
horn-like projections used to aid in burrowing. 

mandible: the most anterior oral appendage. It is located behind the labrum and is modified in a 
variety of ways depending on the feeding mode of the organism. 

medial: see Appendix B. 

mesothorax: second thoracic segment. 

metathorax: third thoracic segment. 

morphology: the study of the form and function of structures in organisms. 

Mollusca: a phylum of unsegmented invertebrates that usually secretes a protective shell. This 
groups includes Gastropoda (snails, limpets) and Bivalvia (clams, mussels). 

notum (plural – nota): a tergite (dorsal sclerite) of the thorax. 

nymph: the immature stages of non-holometabolous insects between the egg and adult stages. 

obligate: restricted to specific conditions (e.g., thermal obligate – restricted to a specific range of 
temperatures) or life history (e.g., obligate predator – restricted to a predatory feeding strategy). 

ocellus (plural – ocelli): simple eye. 

operculate: a lid-like covering. 

paraproct: plates of the 11th abdominal segment located on either side of the anus (as in 
Anisoptera). 

periphyton: a film of tiny aquatic organisms such as diatoms, bacteria, fungi, protozoa, small 
invertebrates, etc., living on a variety of substrates (e.g., rocks, wood, sand, etc.). 

pleurite: sclerites located on the sides of an insect. These plates are often reduced or fused to the 
tergites and/or sternites. 

posterior: see Appendix B. 

posterolateral: see Appendix B. 

predator: see Appendix C. 

proleg: a structure that serves a similar function to a leg, but is generally fleshy in appearance. 

pronotum: the notum of the prothorax (first thoracic segment). 

prosternal horn: an elongate protuberance arising from the sternum (ventral) of the prothorax in 
some Trichoptera taxa. 

prothorax: first thoracic segment. 

pupa (plural – pupae): a transitional stage between larval and adult stages in holometabolous insects 
where the larval characters are lost and the adult characters gained. 

raptorial: adapted for seizing prey. 

riparian: pertaining to the banks or edges of rivers and streams. 

scraper: see Appendix C. 
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sclerite: a hardened (sclerotized) plate of an arthropod. 

sclerotized: referring to hardened invertebrate integument (skin). 

seta (plural – setae): hair-like projection of the integument produced by epidermal cells used for 
sensory, adhesion, defense, camouflage, and coloration. 

spiracle: holes in the integument which facilitate gas exchange between the internal and external 
environment of an insect. 

sternite: sclerites on the ventral side (bottom) of an insect. 

sternum: ventral side of an insect. 

tagma: a number of segments that become fused to form a distinct region often with specific 
functions (e.g., head, thorax, abdomen). 

tarsal claw: claw at the end of the leg in insects. 

tarsus (plural – tarsi): an insect’s “foot” usually located at the end of the tibia and possessing 1-5 
segments. 

taxon (plural – taxa): a taxonomic group officially recognized as separate from other groups (e.g., 
order, family, genus, species) and containing all lower groups. 

tergite: a sclerite (plate) located on the dorsal side of an insect. 

tergum: the dorsal side of an insect. 

thorax: the second or middle tagma in insects that bears the true segmented legs and wings when 
these structures are present. 

tibia: forth segment of an insect leg. 

trochanter: second segment of an insect leg. 

urogomphus (plural – urogomphi): filamentous or tail-like structures at the apex of the abdomen of 
some coleopteran larvae. These structures are not homologous to the cerci in other insects. 

ventral: see Appendix B. 
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Barbour, M. T., J. Gerritsen, B. D. Snyder, and J. B. Stribling. 1999. Rapid bioassessment protocols 
for use in streams and wadeable rivers: periphyton, benthic macroinvertebrates and fish, 
second edition. U.S. Environmental Protection Agency, Washington, D.C. 

 
Borror, D. J., C. A. Triplehorn, and N. F. Johnson. 1992. An introduction to the study of insects. 

Saunders College Publishing, Fort Worth, TX. 876 pp. 
 

Brigham, A. R., W. U. Brigham, and A. Gnilka. 1982. Aquatic insects and oligochaetes of North and 
South Carolina. Midwest Aquatic Enterprises, Mahomet, IL. 

 
Edmunds, G. F., Jr., S. L. Jensen, and L. Berner. 1976. The mayflies of North and Central America. 

University of Minnesota Press, Minneapolis, MN. 330 pp. 
 

Epler, J. H. 1996. Identification manual for the water beetles of Florida (Coleoptera: Dryopidae, 
Dytiscidae, Elmidae, Gyrinidae, Haliplidae, Hydraenidae, Hydrophilidae, Noteridae, 
Psephenidae, Ptilodactylidae, Scirtidae). State of Florida Department of Environmental 
Protection, Tallahassee, Fl. 

 
Hilsenhoff, W. L. 1988. Rapid field assessment of organic pollution with a family-level biotic index. 

Journal of the North American Benthological Society 7:65-68. 
 

Hilsenhoff, W. L. 1995. Aquatic insects of Wisconsin: keys to Wisconsin genera and notes on 
biology, habitat, distribution, and species. Natural History Museums Council University of 
Wisconsin-Madison, Madison, WI. 79 pp. 

 
McAlpine, J. F., B. V. Peterson, G. E. Shewell, H. J. Teskey, J. R. Vockeroth, and D. M. Wood. 

1981. Manual of Nearctic Diptera: Volume 1. In: Monograph of the Research Branch 
Agriculture Canada. Vol. 27. Research Branch Agriculture Canada, Ottawa, Ontario. 674 pp. 

 
McAlpine, J. F. 1987. Manual of Nearctic Diptera: Volume 2. In: Monograph of the Research 

Branch Agriculture Canada. Vol. 28. Research Branch Agriculture Canada, Ottawa, Ontario. 
658 pp. 

 
McCafferty, W. P. 1981. Aquatic entomology: the fisherman's and ecologists' illustrated guide to 

insects and their relatives. Science Books International, Boston, MA. 448 pp. 
 

Merritt, R. W., and K. W. Cummins. 1996. An introduction to the aquatic insects of North America. 
Kendall/Hunt, Dubuque, IA. 862 pp. 

 
Needham, J. G., M. J. Westfall, Jr., and M. L. May. 2000. Dragonflies of North America. Scientific 

Publishers, Inc., Gainesville, FL. 939 pp. 

A
P

P
E

N
D

IX
 E

 

E 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

202 Appendix E | LIST OF REFERENCES 

 

 

 

 

Pennak, R. W. 1953. Fresh-water invertebrates of the United States. Ronald Press, New York, NY. 
769 pp. 

 

Pescador, M. L., A. K. Rasmussen, and S. C. Harris. 1995. Identification manual for the caddisfly 
(Trichoptera) larvae of Florida. State of Florida Department of Environmental Protection, 
Tallahassee, FL. 132 pp. 

 
Peterson, A. 1960. Larvae of insects: Coleoptera, Diptera, Neuroptera, Siphonaptera, Mecoptera, 

Trichoptera - Part II. Edwards Brothers, Ann Arbor, MI. 416 pp. 
 

Peterson, A. 1962. Larvae of insects: Lepidoptera and Hymenoptera - Part I. Edwards Brothers, 
Ann Arbor, MI. 316 pp. 

Stehr, F. W. 1987. Immature insects: Volume 1. Kendall/Hunt Publishing, Dubuque, IA. 754 pp. 

Stehr, F. W. 1991. Immature insects: Volume 2. Kendall/Hunt Publishing, Dubuque, IA. 974 pp. 

Stewart, K. W., and B. P. Stark. 1993. Nymphs of North American stonefly genera (Plecoptera). 
University of North Texas, Denton, TX. 460 pp. 

 
Thorp, J. H., and A. P. Covich. 2001. Ecology and classification of North American freshwater 

invertebrates. Academic Press, San Diego, CA. 1056 pp. 
 

Voshell, J. R., Jr. 2002. A guide to common freshwater invertebrates of North America. McDonald 
& Woodward Publishing, Blacksburg, VA. 442 pp. 

 
Westfall, M. J., Jr., and M. L. May. 1996. Damselflies of North America. Scientific Publishers, 

Gainesville, FL. 650 pp. 
 

Wiggins, G. B. 1996. Larvae of the North American caddisfly genera (Trichoptera). University of 
Toronto Press, Toronto, Canada. 457 pp. 

A
P

P
E

N
D

IX
 F

 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

Appendix F | ILLUSTRATION ACKNOWLEDGEMENTS 203 

 

 

 

 APPENDIX F  
Illustration Acknowledgements 

 
 

Many of the illustrations in this key are redrawn and modified from figures in other references. The 
following is a list of figure numbers from this key and the references from which they were redrawn. 
Citations for these illustrations then follow the figure reference list. 

 

Chapter 1: Introduction 
Giller & Malmqvist (1998): Chapter Title Page 

 
Chapter 2: Aquatic Invertebrates 
Borror et al. (1992): 2.18, 2.28, 2.41, 2.64. 

Jezerinac et al. (1995): 2.29, 2.36, 2.45, 2.50, 2.54, 2.73. 
McCafferty (1981): 2.10, 2.11, 2.44, 2.48, 2.71. 
Merritt & Cummins (1996): 2.39, 2.42, 2.60, 2.62, 2.65, 2.90, 2.91. 
Needham et al. (2000): 2.5, 2.17, 2.27, 2.38, 2.61. 
Pennak (1953): Chapter Title Page, 2.6, 2.13, 2.19, 2.23, 2.31, 2.37, 2.46, 2.47, 2.51, 2.52, 2.53, 2.55, 
2.56, 2.57, 2.58, 2.74, 2.75, 2.76, 2.78, 2.82, 2.84, 2.85, 2.87, 2.92, 2.93, 2.94. 
Smith (2001): 2.2, 2.9, 2.12, 2.59, 2.68, 2.77, 2.83. 
Thorp and Covich (2001): 2.4, 2.14, 2.15, 2.16, 2.20, 2.21, 2.22, 2.24, 2.80, 2.81, 2.86, 2.88, 2.89. 
Voshell (2002): 2.1, 2.3, 2.7, 2.8, 2.25, 2.26, 2.30, 2.33, 2.34, 2.35, 2.43, 2.49, 2.66, 2.67, 2.69, 2.70, 
2.72, 2.79. 
Wiggins (1996): 2.40, 2.63. 

 
Chapter 3: Insect Orders 
Berner & Pescador (1988): 3.26. 

Brigham et al. (1982): 3.1, 3.23, 3.27, 3.29, 3.49, 3.50, 3.55, 3.57. 
Burks (1953): 3.20, 3.25. 
Epler (1996): 3.52. 
Larson et al. (2000): 3.41. 
Hilsenhoff (1995): 3.44. 
McAlpine (1987): 3.42, 3.59. 
Merritt & Cummins (1996): Chapter Title Page, 3.2, 3.3, 3.4, 3.7, 3.9, 3.12, 3.13, 3.16, 3.17, 3.18, 

3.19, 3.22, 3.30, 3.31, 3.32, 3.33, 3.35, 3.38, 3.39, 3.43, 3.48, 3.58, 3.60, 3.61. 
Pescador et al. (1995): 3.36, 3.47. 
Peterson (1960): 3.10, 3.11, 3.34, 3.37. 
Stehr (1987): 3.8, 3.14, 3.21, 3.28. 
Voshell (2002): 3.46. 
Ward & Kondratieff (1992): 3.56. 
Westfall & May (1996): 3.6, 3.15. 
Wiggins (1996): 3.5, 3.40, 3.45. 

A
P

P
E

N
D

IX
 F

 

F 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

204 Appendix F | ILLUSTRATION ACKNOWLEDGEMENTS 

 

 

 

Chapter 4: Ephemeroptera 
Berner & Pescador (1988): Chapter Title Page, 4.4, 4.10, 4.12, 4.15, 4.18, 4.21, 4.25, 4.27, 4.46, 

4.47, 4.48, 4.54. 
Borror et al. (1992): 4.11, 4.52. 
Brigham et al. (1982): 4.1, 4.9, 4.16, 4.20, 4.22, 4.33, 4.37, 4.40, 4.41, 4.44, 4.51. 
Burks (1953): 4.15, 4.24, 4.36, 4.39, 4.49. 
Edmunds et al. (1976): 4.50. 
Giller & Malmqvist (1998): 4.28, 4.42 
Merritt & Cummins (1996): 4.3, 4.6, 4.7, 4.8, 4.13, 4.14, 4.29, 4.30, 4.31, 4.32, 4.34, 4.35, 4.38. 
Pennak (1953): 4.19, 4.23, 4.45. 
Stehr (1987): 4.2, 4.43. 
Ward & Kondratieff (1992): 4.5, 4.53. 

 

Chapter 5: Odonata 
Brigham et al. (1982): 5.9, 5.10, 5.11, 5.17, 5.18, 5.24. 
McCafferty (1981): 5.5, 5.14, 5.15. 
Merritt & Cummins (1996): 5.3, 5.7, 5.8, 5.13, 5.16, 5.19. 
Needham et al. (2000): 5.2, 5.23, 5.25, 5.26. 
Pennak (1953): 5.28. 
Peterson (1960): Chapter Title Page, 5.27. 
Usinger (1963): 5.4, 5.6, 5.12. 
Westfall & May (1996): 5.1, 5.20, 5.21, 5.22. 

 
Chapter 6: Plecoptera 
Baumann et al. (1977): 6.9, 6.34. 

Brigham et al. (1982): Chapter Title Page, 6.4, 6.6, 6.18, 6.27, 6.35. 
Hilsenhoff (1995): 6.10, 6.12, 6.26, 6.29. 
Merritt & Cummins (1996): 6.1, 6.5, 6.13, 6.14, 6.23, 6.25. 
Pennak (1953): 6.11, 6.28, 6.31. 
Stehr (1987): 6.22, 6.24, 6.30, 6.32, 6.33, 6.36, 6.37, 6.38. 
Stewart & Stark (1993): 6.2, 6.3, 6.7, 6.8, 6.15, 6.16, 6.17, 6.19, 6.20, 6.21. 

 
Chapter 7: Hemiptera 
Borror et al. (1992): 7.40. 

Brigham et al. (1982): 7.5, 7.9, 7.13, 7.16, 7.18. 
McCafferty (1981): 7.29. 
Merritt & Cummins (1996): Chapter Title Page, 7.2, 7.3, 7.4, 7.6, 7.7, 7.10, 7.11, 7.14, 7.15, 7.20, 
7.21, 7.22, 7.23, 7.24, 7.27, 7.32, 7.33, 7.34, 7.35, 7.39, 7.41, 7.42, 7.43, 7.45. 
Pennak (1953): 7.1, 7.8, 7.12, 7.17, 7.25, 7.26, 7.31, 7.36, 7.37, 7.44. 
Usinger (1963): 7.19, 7.28, 7.38. 

 
Chapter 8: Megaloptera 
Brigham et al. (1982): 8.1, 8.3. 

Ward & Kondratieff (1992): Chapter Title Page, 8.2, 8.4. 
 

Chapter 9: Neuroptera 
Peterson (1960): Chapter Title Page, 9.1. 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

Appendix F | ILLUSTRATION ACKNOWLEDGEMENTS 205 

 

 

 

Chapter 10: Trichoptera 
Brigham et al. (1982): 10.8, 10.26, 10.33, 10.34, 10.62. 
Hilsenhoff (1995): 10.42. 
Merritt & Cummins (1996): 10.1, 10.5, 10.7, 10.10, 10.11, 10.14, 10.16, 10.17, 10.18, 10.27, 10.30, 

10.44, 10.45, 10.47. 
Pescador et al. (1995): 10.15, 10.19, 10.20, 10.21, 10.22, 10.24, 10.29, 10.31, 10.32, 10.35, 10.36, 
10.37, 10.38, 10.39, 10.40, 10.41, 10.43. 
Voshell (2002): 10.3, 10.6, 10.50. 
Wiggins (1996): Chapter Title Page, 10.2, 10.4, 10.9, 10.12, 10.13, 10.23, 10.25, 10.28, 10.46, 10.48, 
10.49, 10.51, 10.52, 10.53, 10.54, 10.55, 10.56, 10.57, 10.58, 10.59, 10.60, 10.61, 10.63, 10.64. 

 
Chapter 11: Lepidoptera 
Hilsenhoff (1995): 11.2. 
Peterson (1960): Chapter Title Page, 11.1. 

 
Chapter 12: Coleoptera 
Archangelsky (1997): 12.37. 

Borror et al. (1992): 12.29, 12.33, 12.34. 
Brigham et al. (1982): 12.3, 12.10, 12.11, 12.14, 12.16, 12.21, 12.22, 12.23, 12.24, 12.25, 12.38. 
Epler (1996): 12.8, 12.13. 
Larson et al. (2000): 12.27. 
McCafferty (1981): 12.43. 
Merritt & Cummins (1996): Chapter Title Page, 12.2, 12.4, 12.5, 12.9, 12.15, 12.17, 12.18, 12.19, 
12.20, 12.26, 12.31, 12.32, 12.36, 12.39, 12.40. 
Pennak (1953): 12.28. 
Peterson (1960): 12.35. 
Stehr (1987): 12.1, 12.12, 12.41, 12.42. 
Voshell (2002): 12.30. 

 

Chapter 13: Diptera 
Borror et al. (1992): 13.26, 13.73. 
Brigham et al. (1982): 13.32, 13.46. 
McAlpine (1987): 13.5, 13.13, 13.34, 13.35, 13.58, 13.82, 13.83. 
Merritt & Cummins (1996): Chapter Title Page, 13.1, 13.2, 13.3, 13.4, 13.6, 13.8, 13.9, 13.11, 13.14, 
13.15, 13.16, 13.19, 13.20, 13.21, 13.22, 13.23, 13.24, 13.25, 13.27, 13.31, 13.36, 13.38, 13.39, 13.41, 
13.42, 13.43, 13.44, 13.45, 13.47, 13.48, 13.49, 13.52, 13.53, 13.54, 13.55, 13.57, 13.59, 13.61, 13.65, 
13.67, 13.68, 13.69, 13.72, 13.74, 13.75, 13.77, 13.78, 13.79, 13.80, 13.81, 13.85, 13.86, 13.87, 13.88, 
13.89. 
Pennak (1953): 13.60, 13.62. 
Peterson (1960): 13.7, 13.12, 13.30, 13.64, 13.71, 13.90. 
Stehr (1987): 13.10, 13.17, 13.18, 13.28, 13.29, 13.33, 13.40, 13.50, 13.56, 13.70, 13.76, 13.84. 
Voshell (2002): 13.37, 13.51, 13.63, 13.66. 

 

Appendices: 
Brigham et al. (1982): B.2. 
Giller & Malmqvist (1998): B.1. 
Pennak (1953): Chapter Title Page 

A
P

P
E

N
D

IX
 F

 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

206 Appendix F | ILLUSTRATION ACKNOWLEDGEMENTS 

 

 

 

ILLUSTRATION CITATIONS: 
 

Archangelsky, M. 1997. Studies on the biology, ecology, & systematics of the immature stages of 
New World Hydrophiloidea (Coleoptera: Staphyliniformia). Bulletin of the Ohio Biological 
Survey 12:207. 

 
Baumann, R. W., A. R. Gaufin, and R. F. Surdick. 1977. The stoneflies (Plecoptera) of the Rocky 

Mountains. American Entomological Society, Philadelphia, PA. 208 pp. 
 

Berner, L., and M. L. Pescador. 1988. The Mayflies of Florida. Florida A&M University Press, 
Tallahassee, FL. 416 pp. 

 
Borror, D. J., C. A. Triplehorn, and N. F. Johnson. 1992. An introduction to the study of insects. 

Saunders College Publishing, Fort Worth, TX. 876 pp. 
 

Brigham, A. R., W. U. Brigham, and A. Gnilka. 1982. Aquatic insects and oligochaetes of North and 
South Carolina. Midwest Aquatic Enterprises, Mahomet, IL. 

 
Burks, B. D. 1953. The mayflies, or Ephemeroptera, of Illinois. Entomological Reprint Specialists, 

Urbana, IL. 216 pp. 
 

Epler, J. H. 1996. Identification manual for the water beetles of Florida (Coleoptera: Dryopidae, 
Dytiscidae, Elmidae, Gyrinidae, Haliplidae, Hydraenidae, Hydrophilidae, Noteridae, 
Psephenidae, Ptilodactylidae, Scirtidae). State of Florida Department of Environmental 
Protection, Tallahassee, Fl. 

 
Edmunds, G. F., Jr., S. L. Jensen, and L. Berner. 1976. The mayflies of North and Central America. 

University of Minnesota Press, Minneapolis, MN. 330 pp. 
 

Giller, P. S., and B. Malmqvist. 1998. The biology of streams and rivers. Oxford University Press, 
Oxford, UK. 296 pp. 

 
Hilsenhoff, W. L. 1995. Aquatic insects of Wisconsin: keys to Wisconsin genera and notes on 

biology, habitat, distribution, and species. Natural History Museums Council University of 
Wisconsin-Madison, Madison, WI. 79 pp. 

 
Jezerinac, R. F., G. W. Stocker, and D. C. Tarter. 1995. The crayfishes (Decapoda: Cambaridae) of 

West Virginia. Bulletin of the Ohio Biological Survey 10:193. 
 

Larson, D. J., Y. Alarie, and R. E. Roughley. 2000. Predaceous Diving Beetles (Coleoptera: 
Dytiscidae) of the Nearctic Region, with emphasis on the fauna of Canada and Alaska. 
National Research Council of Canada Research Press, Ottawa, Ontario, Canada. 982 pp. 

 
McAlpine, J. F., B. V. Peterson, G. E. Shewell, H. J. Teskey, J. R. Vockeroth, and D. M. Wood. 

1981. Manual of Nearctic Diptera: Volume 1. In: Monograph of the Research Branch 
Agriculture Canada. Research Branch Agriculture Canada, Ottawa, Ontario. 674 pp. 

 
McAlpine, J. F. 1987. Manual of Nearctic Diptera: Volume 2. In: Monograph of the Research 

Branch Agriculture Canada. Research Branch Agriculture Canada, Ottawa, Ontario. 658 pp. 



Guide to Aquatic Invertebrates of the Upper Midwest | 2004 

Appendix F | ILLUSTRATION ACKNOWLEDGEMENTS 207 

 

 

 
 

 

McCafferty, W. P. 1981. Aquatic entomology: the fisherman's and ecologists' illustrated guide to 
insects and their relatives. Science Books International, Boston, MA. 448 pp. 

 
Merritt, R. W., and K. W. Cummins. 1996. An introduction to the aquatic insects of North America. 

Kendall/Hunt, Dubuque, IA. 862 pp. 
 

Needham, J. G., M. J. Westfall, Jr., and M. L. May. 2000. Dragonflies of North America. Scientific 
Publishers, Inc., Gainesville, FL. 939 pp. 

 
Pennak, R. W. 1953. Fresh-water invertebrates of the United States. Ronald Press, New York, NY. 

769 pp. 
 

Pescador, M. L., A. K. Rasmussen, and S. C. Harris. 1995. Identification manual for the caddisfly 
(Trichoptera) larvae of Florida. State of Florida Department of Environmental Protection, 
Tallahassee, FL. 132 pp. 

 
Peterson, A. 1960. Larvae of insects: Coleoptera, Diptera, Neuroptera, Siphonaptera, Mecoptera, 

Trichoptera - Part II. Edwards Brothers, Ann Arbor, MI. 416 pp. 
 

Peterson, A. 1962. Larvae of insects: Lepidoptera and Hymenoptera - Part I. Edwards Brothers, 
Ann Arbor, MI. 316 pp. 

 
Smith, D. G. 2001. Pennak's freshwater invertebrates of the United States. John Wiley & Sons, New 

York, NY. 638 pp. 

Stehr, F. W. 1987. Immature insects: Volume 1. Kendall/Hunt Publishing, Dubuque, IA. 754 pp. 

Stehr, F. W. 1991. Immature insects: Volume 2. Kendall/Hunt Publishing, Dubuque, IA. 974 pp. 

Stewart, K. W., and B. P. Stark. 1993. Nymphs of North American stonefly genera (Plecoptera). 
University of North Texas, Denton, TX. 460 pp. 

 
Thorp, J. H., and A. P. Covich. 2001. Ecology and classification of North American freshwater 

invertebrates. Academic Press, San Diego, CA. 1056 pp. 
 

Usinger, R. L. 1963. Aquatic insects of California with keys to North American genera and 
California species. University of California Press, Berkeley, CA. 508 pp. 

 
Voshell, J. R., Jr. 2002. A guide to common freshwater invertebrates of North America. McDonald 

& Woodward Publishing, Blacksburg, VA. 442 pp. 
 

Ward, J. V., and B. C. Kondratieff. 1992. An illustrated guide to the mountain stream insects of 
Colorado. University Press of Colorado, Niwot, CO. 191 pp. 

 
Westfall, M. J., Jr., and M. L. May. 1996. Damselflies of North America. Scientific Publishers, 

Gainesville, FL. 650 pp. 
 

Wiggins, G. B. 1996. Larvae of the North American caddisfly genera (Trichoptera). University of 
Toronto Press, Toronto, Canada. 457 pp. 

A
P

P
E

N
D

IX
 F

 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

View publication stats 

https://www.researchgate.net/publication/285686442

