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Kingdom Animalia 

Phylum  Arthropoda 

Class  Insecta 

Order  Ephemeroptera 

Family  Heptageniidae 

Genus  ------------ 

Species  ------------ 

 

About the Key  
 

Scope of the Key 
This key was developed to assist Project Search participants in the identification of aquatic benthic macroinvertebrates. As such, it is targeted toward organisms 
that are most commonly found in the riffle microhabitats of Connecticut streams. There may be an organism collected at a Project Search site that will not be 
found in this key. In this case, you should utilize another reference guide to identify the organism. Several useful guides are listed below. 
 
AQUATIC ENTOMOLOGY by Patrick McCafferty 
A GUIDE TO COMMON FRESHWATER INVERTEBRATES OF NORTH AMERICA by J. Reese Voshell, Jr. 
AN INTRODUCTION TO THE AQUATIC INSECTS OF NORTH AMERICA by R.W. Merritt and K.W. Cummins 
 
Most organisms will be keyed to the family level, however several will not be identified beyond the 
phylum, class, or order. Table 1 (to the right) shows an example of the taxonomy of one of these families, the 
Heptageniidae. Within this family, there are several different genera and within each genus are several species.  
Because of this, two organisms may be keyed to the same family while having minor anatomical differences between 
them.  
 
Some of the anatomical features described in this key will be visible to the naked eye or by the use of a hand lens, 
however it will be necessary to use a dissecting microscope to identify many of the smaller characteristics.  
                            

          Table 1: Taxonomy of Heptageniidae 

 
Using the Key 
To identify an organism, always begin with question #1 to select the body type that best describes your organism. The response you select will lead you to 
another question, which will ask about another defining characteristic of your organism. Sketches are included alongside each question to help you decide. 
When you have answered enough questions about your organisƳΣ ȅƻǳ ǿƛƭƭ ǊŜŀŎƘ ȅƻǳǊ ƭŀǎǘ ǉǳŜǎǘƛƻƴ ǿƘƛŎƘ ǿƛƭƭ ǊŜǾŜŀƭ ǘƘŜ ƻǊƎŀƴƛǎƳΩǎ ǎŎƛŜƴǘƛŦƛŎ ŦŀƳƛƭȅ ƴŀƳŜ ŀƴŘ ŀ 
ƴǳƳōŜǊ ƛƴ ǘƘŜ άaŀŎǊƻƛƴǾŜǊǘŜōǊŀǘŜ 5ŜǎŎǊƛǇǘƛƻƴǎέ ǎŜŎǘƛƻƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƎǳƛŘŜ ŀǘ ǿƘƛŎƘ ǘƻ ŀŎŎŜǎǎ ŘŜǘŀƛƭŜŘ ƛƴŦƻǊƳŀǘƛƻƴ ŀōƻǳǘ the organism. Also, below the 
scientific name will be a brief description of the organism appearing within brackets. This will include the common name, the pollution tolerance value, and the 
probability of finding the organism in your sample, as shown below. 
 

[Common Name / Pollution Tolerance Value / Probability of Finding this Organism] 
 
The pollution tolerance value is on a scale from 0 to 10, with 0 being extremely sensitive to pollution and 10 being extremely tolerant of pollution. The 
probability of finding the organism will be consƛŘŜǊŜŘ ŜƛǘƘŜǊ ΨwŀǊŜΩΣ ΨhŎŎŀǎƛƻƴŀƭΩΣ Ψ[ƛƪŜƭȅΩΣ ƻǊ ΨtǊƻōŀōƭŜΩΦ ¢Ƙƛǎ Ƴŀȅ ƘŜƭǇ ȅƻǳ ŘŜǘŜǊƳƛƴŜ ƛŦ ȅƻǳ ƘŀǾŜ ƛŘŜƴǘƛŦƛŜŘ ǘƘŜ 
organism correctly based on its commonality. !ƴ Ψ·Ω ǿƛƭƭ ǊŜǇƭŀŎŜ ƻƴŜ ƻŦ ǘƘŜǎŜ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ ƛŦ ƴƻ ƛƴŦƻǊƳŀǘƛƻƴ ƛǎ ŀǾŀƛƭŀōƭŜΦ 



Glossary of Anatomical Terms  
This brief glossary will explain the anatomical terms presented in the key and will assist you in confidently 
answering the questions presented. Figures 1 and 2 visually demonstrate some of the typical characteristics of 
insect larvae that are defined below. 
 
 

Abdomen:  The third body segment. It is divided into many small sections, 8-10 in most insects. To number the abdominal sections, 

start with #1 directly behind the last pair of legs and count each section up to 10. At the end of the abdomen can be either long tails  
(cerci), prolegs, toes/claws, gills, or tufts of hairs. Additionally, gills are often located along the edges of the abdominal sections. 
 

Antennae:  Extensions from the top (dorsal) side of the head. Usually thin but can be wider at the top. These consist of sections 

which may be important for identification. 
 

Gills:  Rounded or fringed structures extending from the ƻǊƎŀƴƛǎƳΩǎ ōƻŘȅΦ ¢ƘŜǎŜ Ŏŀƴ ōŜ ƭƻŎŀǘŜŘ ƻƴ ǘƘŜ abdominal segments, 

underneath each pair of legs on the thoracic segments, or at the end of the abdomen. Gills allow aquatic 
organisms to take in oxygen and expel carbon dioxide underwater. 
 

Hardened plates:  Armor-ƭƛƪŜ ǇƭŀǘŜǎ ŎƻǾŜǊƛƴƎ ǘƘŜ ǘƻǇ όŘƻǊǎŀƭύ ǎƛŘŜ ƻŦ ŀƴ ƻǊƎŀƴƛǎƳΩǎ head, thorax, or abdomen. The number and 

location of these plates is important in identifying Trichoptera (Caddisfly) larvae. Coleoptera (Beetle) larvae are generally covered 
entirely by hardened plates. In order to count a thoracic segment as having a hardened plate, the plate must cover more than half of 
the segment. 
 

Head:  The first segment of the body. This contains the eyes, antennae, and mouthparts. 

 

Prolegs:  Short unsegmented leg-like structures found at the end of the abdomen or on the underside (ventral side) of a thoracic or 

abdominal section. 
  

Segment (or Section):  ! ŘƛǎǘƛƴŎǘ ǇŀǊǘ ƻŦ ŀƴ ƻǊƎŀƴƛǎƳ ƻǊ ŀƴ ƻǊƎŀƴƛǎƳΩǎ ōƻŘȅ ǇŀǊǘΦ bƻǘƛŎŜ ǘƘŜ ƴǳƳōŜǊŜŘ ǎŜƎƳŜƴǘǎ ƻƴ CƛƎǳǊŜǎ м ŀƴŘ нΦ 

 

Segmented:  A structure consisting of more than one piece. This may refer to legs, thorax, abdomen, antennae, or the entire body. 

 

Tails (Cerci):  Long, thin extensions from the end of the abdomen. 

 

Thorax:  The second, or middle, body segment. It is divided into three sections. Each section usually has a pair of segmented legs 

attached. On some insect larvae, this is also where the wing pads will be found. 
 

Toes (Claws, Hooks):  The last segment of the leg. There may be just one toe or two toes of equal length. 

 

Wing pads:  Flat, oblong, oval structures found on the back of the second and third sections of the thorax. The shape Is similar to 

that of a human tooth. These are areas where wings are developing. These are only found on organisms that experience incomplete 
metamorphosis (ex. Ephemeroptera (Mayflies), Plecoptera (Stoneflies), Odonata (Dragon/Damselflies). 
 

Figure 1: Plecoptera (Stonefly) Larva 

Figure 2: Trichoptera (Caddisfly) Larva 

Hardened plates 



# Questions Option Examples 
    

1 Which body type does the 

organism have? 

 

 

a. Flattened (NOT cylindrical or worm-like), with 

large segmented legs 

ΧΧΧΦ Dƻ ǘƻ Ін 

 

b. Cylindrical, fleshy or worm-like, and may or 

may not have legs or tails 

ΧΧΧΦ Dƻ ǘƻ І32 

 

c. Round, triangular, or another shape 

ΧΧΧΦ Dƻ ǘƻ Іро 

 

d. Body is inside of stick or stone case/shelter 

ΧΧΧΦ Dƻ ǘƻ Ірр 

 

 

    

2 The organism has a flattened (not 

cylindrical) body, longer than it is 

wide, with large segmented legs 

AND 

 

 

a. 2-3 long hair-like tails, with 1 hook/toe at the 

end of each leg 

ΧΧΧΦ Dƻ ǘƻ Іо  

 

b. 2 long hair-like tails, with 2 hooks/toes at the 

end of each leg 

ΧΧΧΦ Dƻ ǘƻ Імм 

 

c. Any of the following: 

No tails; 1 hair-like tail; Wide, paddle-like tails; or 

Iƻƻƪǎ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ōƻŘȅ ΧΧΧΦ Dƻ ǘƻ Імф 

 

    

3 What shape are the gills? wƻǳƴŘ ƻǊ ƻǾŀƭΧΧΧΦDƻ ǘƻ Іп 

 

   

                                                                                                                                                                                                                                                                                                                           
CǊƛƴƎŜŘ ƻǊ ŦƻǊƪŜŘΧΧΧΦDƻ ǘƻ Іу 

 

                   

                                                                                                                                                                                                                                                                                                                           
[ŀǊƎŜ ŀƴŘ ǎǉǳŀǊŜΧΧΧΦ Caenidae (Go to #78) 

[Small Squaregill Mayfly/7/Rare]                                 
Dƛƭƭǎ ŀǊŜ ŎƻǾŜǊŜŘ ǿƛǘƘ ŀǊƳƻǊ ǇƭŀǘƛƴƎΧΧΧΦ 

Baetiscidae (Go to # 77) 

[Armored Mayfly/3/Rare] 

 

 



4 On what section of the abdomen 

do the gills start? 

CƛǊǎǘ ƻǊ ǎŜŎƻƴŘ ǎŜŎǘƛƻƴΧΧΧΦ Dƻ ǘƻ Ір 
 

                           
¢ƘƛǊŘ ǎŜŎǘƛƻƴΧΧΧΦ Ephemerellidae (Go to #79) 

[Spiny Crawler Mayfly/1/Likely] 

                            
    

5 Are the front legs covered in dense 

long hair? 

¸ŜǎΧΧΧΦ Isonychiidae (Go to #82) 

[Brushlegged Mayfly/2/Probable] 

                     
bƻΧΧΧΦ Dƻ ǘƻ Іс  

    

6 Does the organism have a wide, 

flat head the same width as the 

rest of the body with very large 

eyes? 

¸ŜǎΧΧΧΦ Heptageniidae (Go to #81) 

[Flat-Headed Mayfly/4/Probable] 

 

 

bƻΧΧΧΦ Dƻ ǘƻ Іт  

    

7 How long are the antennae? {ƘƻǊǘŜǊ ǘƘŀƴ ѹ ǘƘŜ ōƻŘȅΩǎ ƭength 

ΧΧΧΦ Siphloneuridae (Go to #85) 

[Primitive Minnow Mayfly/7/Occasional] 
                               

[ƻƴƎŜǊ ǘƘŀƴ ѹ ǘƘŜ ōƻŘȅΩǎ ƭŜƴƎǘƘ 

ΧΧΧΦ Baetidae (Go to #76) 

[Small Minnow Mayfly/4/Likely] 
                                  

    

8 Does the organism have large tusks 

stemming from its mouth? 

¸ŜǎΧΧΧΦ Dƻ ǘƻ Імл 

                                     
bƻΧΧΧΦ Leptophlebiidae (Go to #83) 

[Prong-Gill Mayfly/2/Occasional] 

 

   

1 
2 
3 

Long dense hairs 



10 Where do the gills lie on the 

ƻǊƎŀƴƛǎƳΩǎ ōƻŘȅΚ 

The gills project from thŜ ǎƛŘŜ ƻŦ ǘƘŜ ōƻŘȅΧΧΧΦ 

Potamanthidae (Go to #84) 

[Hackle-Gill Mayfly/4/Occasional] 
                             

The gills curve up around the top of the 

ōƻŘȅΧΧΧΦ Ephemeridae (Go to #80) 

[Common Burrower Mayfly/4/Rare] 
                 

    
11 Does the organism have a tuft of 

fluffy gills at the base of each leg? 

¸ŜǎΧΧΧΦDƻ ǘƻ Імн 

 

                                  

bƻΧΧΧΦDƻ ǘƻ Імо  

    
12 Is the organism jet-black? ¸ŜǎΧΧΧΦ Pteronarcyidae (Go to #102) 

[Giant Stonefly/0/Occasional] 

 

 

bƻΧΧΧΦ Perlidae (Go to #100) 

[Common Stonefly/1/Probable] 

                      

                                  

    
13 Is the organism tear-drop shaped 

and roach-like? 

¸ŜǎΧΧΧΦ Peltoperlidae (Go to #99) 

[Roach-like Stonefly/0/Occasional] 

                                        

                               
bƻΧΧΧΦΦ Dƻ ǘƻ Імп  

    

    

    



14 Are the wing pads parallel to the 

body of the organism? 

¸ŜǎΧΧΧΦ Dƻ ǘƻ Імр 

 

   

   
bƻΧΧΧΦ Dƻ ǘƻ Імт 

 

 

   

    
15 Is the first pair of wing pads 

elongated and overlap the second 

pair? 

¸ŜǎΧΧΧΦ Dƻ ǘƻ Імс 

 

                          

                             
bƻΧΧΧΦ Chloroperlidae (Go to #96) 

[Green Stonefly/1/Likely] 

 

      

    
16 Does the abdomen appear zig-

zagged or jagged from the top? 

¸ŜǎΧΧΧΦ Capniidae (Go to #95) 

[Slender Winter Stonefly/1/Rare] 

                        

bƻΧΧΧΦ Leuctridae (Go to #97) 

[Rolled-Winged Stonefly/0/Likely] 

 

                        

    
17 Does the organism have a tuft of 

fluffy gills on the underside of the 

throat? 

YeǎΧΧΧΦ Nemouridae (Go to #98) 

Nemourid Broadback Stonefly/2/Occasional] 

 

                         
bƻΧΧΧΦ Dƻ ǘƻ Іму  

    

    

    

____Parallel to this line_____ 

___Points away from this line____ 

Smooth 
abdominal 
segments 

Jagged 
abdominal 
edges 



    

18 Does the organism have one 

finger-like gill projecting from the 

body underneath each leg? 

 
(Flip the organism on its back to see the 

gill on the underside.) 

¸ŜǎΧΧΧΦ Taeniopterygidae (Go to #103) 

[Winter Stonefly/2/Rare] 

 

 
bƻΧΧΧΦ Perlodidae (Go to # 101) 

[Perlodid Stonefly/2/Occasional] 

 

                          

    
19 How many legs does the organism 

have? 

[ƻƻƪǎ ƭƛƪŜ ƳƻǊŜ ǘƘŀƴ у ƭŜƎǎΧΧΧΦ Dƻ ǘƻ Інл 

 

 

   
у ƭŜƎǎΧΧΧΦ Aracnida Class (Go to #127) 

[Spider/4/Occasional] 
                                       

с ƭŜƎǎΧΧΧΦ Dƻ ǘƻ Інп 

 

 

          

    
20 Are there two spine-like structures 

on each section of the abdomen, 

similar to porcupine quills? 

¸ŜǎΧΧΧΦ Dƻ ǘƻ Інм 

         
bƻΧΧΧΦ Dƻ ǘƻ Інн  

    
21 Does the organism have a single 

long thin tail? 

¸ŜǎΧΧΧΦ Sialidae (Go to #87) 

[Alderfly/4/Rare] 

    

                       
bƻΧΧΧΦ Corydalidae (Go to #86) 

[Dobsonfly/5/Probable] 

 

                           
    

    


