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Introduction 
Despite much interest in molecular (DNA-based) identifications, morphological taxonomy remains 

the predominant approach for identifying benthic invertebrates. The purpose of this guide is to 

describe the characters that distinguish families of benthic invertebrates found in Ontario. We 

anticipate two types of readers: (1) experienced taxonomists needing  a concise reference, either for 

use during an open-book taxonomic certification exam ñ such as that of the Society for Freshwater 

Scienceôs Taxonomic Certification Program (http://www.nabstcp.com/) ñ or to rapidly confirm the 

identity of a specimen; (2) biomonitoring practitioners who have mastered coarse taxonomy, and 

wish to learn the morphological characters used to make more-detailed diagnoses. 

 

Experienced taxonomists quickly narrow-down the identity of most specimens they encounter to a 

single family, or to a few morphologically similar families. For such practitioners, the arrangement 

of information in taxonomic keys is overly cumbersome. By contrast, this guide is minimalistic: 

families are arranged alphabetically within their orders, and text is restricted to lists of diagnostic 

characters.  

 

Diagnostic characters for larvae and adults of most common Ontario families are provided. Pupal 

characters are listed for several groups (e.g., Diptera). Semi-aquatic taxa are marked with an 

asterisk. The guide concludes with a series of taxa for which family-level taxonomy is not typically 

undertaken in biomonitoring studies, so characters diagnostic of higher-ranking taxa are provided. 

Reference citations are marked after sub-heads as superscript numerals, which refer to numbered 

entries in the References section. Supplementary material, including figures, is listed in appendices. 

http://www.nabstcp.com/
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Morphological Characters 

1 Coleoptera3,4,6 (Larvae and Adults) 

1.1 Chrysomelidae* 

 

LARVAE 

¶ Small 4-segmented legs, each with a 

single tarsal claw 

¶ Short antennae 

¶ Grub-like. Type 1: 8-segmented abdomen, 

spiracles on terminal segment produced 

into 2 sclerotized hooks; Type 2: 9 

segmented abdomen, each segment 

bearing tergites 

ADULT 

¶ Terrestrial 

 

 

 

 

 

 

 

1.2 Curculionidae * 

 

LARVAE 

¶ Terrestrial 

ADULTS 

¶ Head elongated into a rostrum 

¶ 4-segmented tarsi

1.3 Dryopidae 

 

LARVAE 

¶ Terrestrial 

 

ADULTS 

¶ Antennae short and thick: segments 4-11 

laterally expanded as a pectinate club 

¶ Head mostly withdrawn into thorax 

¶ 5-segmented tarsi 

¶ Long legs with long claws 

1.4 Dytiscidae 

 

LARVAE  (Figure 1) 

¶ Slender legs with 5 segments and 2 tarsal 

claws 

¶ Elongate abdomen with 8 segments 

¶ Large sickle-shaped mandibles (without 

accessory teeth) 

¶ Abdominal apex strongly tapered 

¶ May have lateral abdominal filaments 

¶ May have unsegmented tails (urogomphi)  

 

ADULTS (Figure 2) 

¶ Body oval and streamlined; convex both 

dorsally and ventrally 

¶ Hind legs have long swimming hairs  

¶ First abdominal sternite is split into lateral 

halves by posteriorly directed metacoxal 

process 

¶ Prosternal process extends posteriorly to 

the mesocoxae 

http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=1&show=1473&fa=Chrysomelidae&o=Coleoptera&ls=larvae##


 9 

1.5 Elmidae 

 

LARVAE 

¶ Elongate tapered shape; hard-bodied 

¶ Ab. IX with ventral operculum that 

covers gill chamber 

¶ Abdominal terminus bifid or notched, 

with lateral ridges 

¶ Legs have 4 segments and a single claw 

ADULTS 

¶ Antennae slender and elongate, longer 

than head 

¶ All tarsi 5-segmented 

¶ Tarsal segment 5 is at least as long as the 

basal 4 tarsal segments combined 

¶ Long legs with long claws 

¶ No swimming hairs on hind legs 

¶ 3-5 mm at maturity 

1.6 Gyrinidae 

 

LARVAE (Figure 3) 

¶ Elongate body with 9-10 abdominal 

segments 

¶ Ab. segments I-IX bear lateral filaments 

¶ 4 stout terminal hooks on  Ab.  X 

¶ Legs have 5 segments and 2 claws 

 

ADULTS (Figure 4) 

¶ Body oval in dorsal aspect, dorso-ventrally 

compressed 

¶ Hind legs short and paddle-like 

¶ 2 pairs of compound eyes: one pair dorsal, 

one pair ventral 

¶ Antennae short and club-like 

 

1.7 Haliplidae 

 

LARVAE (Figure 5) 

¶ Elongate body 

¶ 9- or 10-segmented abdomen terminates in 

1 or 2 long filaments 

¶ Legs have 5 segments and 1 tarsal claw 

 

 

ADULTS (Figure 6) 

¶ Sclerotized plates cover the metacoxae 

and 2 or 3 abdominal sterna 

¶ Body oval, usually yellowish with large 

dark pigment spots on elytra  

¶ Elytra have longitudinal rows of 

punctations 

 

1.8 Hydraenidae 

 

LARVAE  

  

¶ Terrestrial 

 

 

 

 

 

 

 

 

 

 

 

 

ADULTS 

¶ Long maxillary palps 

¶ No swimming hairs on hind legs 

¶ Antennae with 5ïsegmented clubs 

¶ Abdomen has 6-7 visible sternites  

¶ Small; Ò 2.5 mm long 
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1.9 Hydrophilidae 

 

LARVAE 

¶ Legs have 4 segments and 1 claw 

¶ Abdomen with 8 segments; may have 

fleshy wrinkles; may have filaments 

¶ Head with well developed mandibles that 

protrude forward; anterior margin of head 

may be toothed 

 

 

 

ADULTS 

¶ Body oval or elongate; convex dorsally, 

flat or concave ventrally 

¶ First abdominal sternite not divided into 

lateral halves by the metacoxal process 

¶ Antennae terminate in 3-segmented clubs  

¶ Abdomen has 5 visible sternites

1.10 Lampyridae* 

 

LARVAE 

¶ Dorsoventrally depressed body 

¶ Large tergites on thorax and abdomen 

¶ Anteriorly expanded pronotum conceals 

head 

ADULTS 

¶ Abdomen with Ó8 sternites 

¶ All legs with 5 tarsi 

¶ Luminscent 

1.11 Limnichidae/Lutrochidae* 

 

LARVAE 

¶ Pleurites present on Ab. I to IV 

¶ Thoracic plerites with longitudinal rows of 

stout hairs 

¶ Venter of thorax largely membranous 

¶ Apex of abdomen rounded 

¶ Eye consists of 5 ocelli plus ventral 

ocellus at near base of antenna  

¶ Head may be retracted into thorax 

ADULTS 

¶ Antennae thick, with enlarged basal 

segment and Ò 10 segments 

¶ Contiguous hind coxae 

¶ Head may be retracted into thorax 

¶ Small beetles, 3 mm or less 

 

1.12 Noteridae* 

 

LARVAE 

¶ Body either  globular or cylindrical  

¶ Abdomen with 8 segments  

¶ Enlarged molar lobe on mandibles 

¶ Legs short and sturdy; 5 segments with 2 

tarsal claws 

 

ADULTS 

¶ Body has flattened ventral surface and 

convex dorsal surface 

¶ Concealed scutellum 

¶ Median metasternal keel 

¶ Claws of hind tarsi equal 
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1.13 Psephenidae 

 

LARVAE (Figure 7) 

¶ Body is a flattened disk with dorsal plates 

covering head and legs 

¶ Legs with 4 segments and 1 claw 

ADULTS 

¶ Terrestrial

1.14 Scirtidae* 

 

LARVAE 

¶ Each tarsus has a single claw 

¶ Mandibles not visible from dorsal aspect 

¶ Filiform antennae longer than combined 

length of head and thorax 

¶ Body somewhat flattened and elongate 

ADULTS 

¶ Terrestrial 

 

 

 

 

http://www.waterbugkey.vcsu.edu/php/familydetail.php?idnum=1&show=1482&fa=Scirtidae%20(Helodidae)&o=Coleoptera&ls=larvae##
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2 Diptera3,4,6 (Larvae and Pupae) 
 

Introduction to Pupal Morphology  

 
Group 1 (e.g., Ceratopogonidae, Chironomidae, Culicidae, Chaoboridae, Dixidae, Thaumalidae; Figure 8)  
 

¶ Wing sheaths terminate anterior to bodyôs mid point 

¶ Curved or folded leg sheaths diverge slightly from lateral aspect of body 

¶ Elongate antennal sheaths extend in the posterior or lateral direction; antennal sheaths extend 

dorsal to the eyes, and terminate beyond wing sheath insertions 

 

Group 2 (e.g., Tanyderidae, Tipulidae, Ptychopteridae) 

 

¶ Straight leg sheaths extend past distal ends of wing sheaths  
¶ Elongate antennal sheaths directed posteriorly or laterally; lying over the eyes and extending to, 

or beyond, wing sheath insertions 

  

Group 3 (e.g., Empididae, Dolichipodidae) 

 

¶ Short and robust  

¶ Greatly elongated respiratory horns 

¶ Short, laterally or posterolaterally directed antennal sheaths terminate anterior to wing sheath 

insertions 

 
Group 4 ( e.g., Tabanidae, Athericidae, Pelecorhynchidae) 

 

¶ Elongate body 

¶ Respiratory horns very short 

¶ Short, laterally or posterolaterally directed antennal sheaths terminate anterior to wing sheath 

insertions 

 

Group 5 (e.g., Ephydridae, Sciomyzidae, Muscidae, Syrphidae) 

 

¶ Pupa enveloped by larval exuvium, which forms sclerotized puparium 

¶ Head not fully formed as capsule 
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2.1 Athericidae* 

 

LARVAE 

¶ Ab. I-VII have paired  prolegs bearing 

crochets;  Ab. VIII has a single proleg 

¶ Dorsal and lateral tubercles on each 

abdominal segment get progressively 

longer towards posterior 

¶ Abdominal terminus bears  long divergent 

tubercles that are fringed with hairs 

¶ Head capsule well developed dorsally 

 

PUPAE 

¶ Thoracic spiracleôs dorsal opening 
directed perpendicular to longitudinal 

body axis  

¶ Abdominal segments have transverse rows 

of filaments  

¶ Caudal segment forked 

2.2 Blephariceridae 

 

LARVAE 

¶ Depressed body has 7 segments (head, 

thorax, and Ab. I fused to form single 

segment) 

¶ First 6 segments with ventral suckers  

¶ Tracheal gills present on venter 

 

PUPAE 

¶ Body dorsoventrally flattened, convex in 

shape 

¶ Respiratory organs typically comprise 4 

contiguous lamellae 

2.3 Ceratopogonidae 

 

LARVAE (Figure 9) 

¶ Typically body form is slender and , 

cylindrical, with a lack of all surface 

features except for a tuft of hairs at the 

posterior end (Figure 9); however several 

genera have prominent dorsal tubercles or 

setae 

¶ Externally visible sclerotized head 

¶ 2-15 mm at maturity 

 

PUPAE 

¶ Simple respiratory horns with multiple 

small openings arranged around apex 

¶ Caudal segment ending in a pair of forked 

pointed processes 

 

2.4 Chaoboridae 

 

LARVAE (Figure 10) 

¶ Delicate transparent body 

¶ Enlarged antennae modified into a 

grasping (prehensile) organ 

¶ Terminal segment of abdomen has an anal 

fan 

¶ 2-10 mm at maturity 

PUPAE 

¶ Respiratory horn inflated and axial; often 

apically pointed, reticulate, and nearly 

closed at tip 

¶ Paired caudal paddles with midribs 



14 

 

2.5 Chironomidae 

 

LARVAE (Figure 11) 

¶ Slender cylindrical body often J-shaped (2-

20 mm at maturity 

¶ Externally visible sclerotized head with 

eyes 

¶ Anterior and posterior pairs of parapods, 

each with apical brush of hooks 

¶ Terminal abdominal appendages  include 

procercus (with hairs) and anal tubules 

¶ May be red, white, olive or yellowish 

¶ May have a case of fine sand or detritus  

PUPAE (Figure 12) 

¶ Prothoracic respiratory organs of several 

types: with many openings; as plastron; or 

filamentous 

¶ Paddles, if present, not fused at base; 

paddles with with 2 large lateral setae and 

setal fringe 

 

2.6 Culicidae 

 

LARVAE 

¶ Thoracic segments fused 

¶ Large head with mouth brushes 

¶ Abdomen terminates in a median dorsal 

respiratory siphon  

¶ 4-18 mm at maturity 

 

PUPAE (Figure 13) 

¶ Terminates with 2 paddles having distinct 

midribs 

¶ Respiratory horn curved and open at tip 

 

2.7 Dixidae 

 

LARVAE (Figure 14) 

¶ Elongate and slender body, 3-7 mm at 

maturity 

¶ Paired crotchet-bearing prolegs                                                                                                                                                                                                                                                                                                                                                   

ventrally on 1
st
 and usually 2

nd
 abdominal 

segments 

¶ Head separate from thorax, with mouth 

brushes 

¶ Abdomen terminates in 2 flattened 

dorsolateral hair-covered lobes. These 

lobes project above the last Ab. segment, 

which is conical, dorsally sclerotized, and 

has anal papillae and a median breathing 

tube 

 

PUPAE 

¶ Paddles as 2 long immobile caudal lobes, 

narrow and basally fused (no lateral setae, 

no midrib) 

¶ Trumpet-shaped respiratory organ  
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2.8 Dolichipodidae* 

 

LARVAE 

¶ Head reduced to a pair of slender 

metacephalic rods (rods expanded 

posteriorly) 

¶ Transverse ventral abdominal creeping 

welts  

¶ 4-lobed respiratory disc not oriented 

perpendicular to longitudinal body axis 

¶ Metapneustic; posterior spiracles situated 

at the base dorsal lobes of respiratory disc 

PUPAE 

¶ Long thoracic respiratory horns 

¶ Head has paired and divergent ventral 

sutures, which extend from the cephalic 

tubercle to posterior of antennal bases 

¶ May have transverse bands of spines on 

abdominal tergites 

2.9 Empididae 

 

LARVAE (Figure 15) 

¶ Small sclerotized externally visible head; 

if very small, metacephalic and tentorial 

rods visible internally 

¶ Apneustic or metapneustic 

¶ Abdominal segment terminates in 1-4 

rounded lobes with apical setae 

¶ Abdominal segments with 7-8 paired 

ventral prolegs with apical crochets 

¶ 2-7 mm at maturity 

PUPAE 

¶ Prothoracic respiratory organs elongated 

¶ Antennal sheathes short, directed 

posteriorly and laterally 

¶ Dorsal opening of thoracic spiracle 

circular, at end of short or moderately long 

tubercle; thoracic spiracles directed 

transversely to axis of pupa 

¶ Abdomen has transverse fringes of bristles 

and may have several elongate lateral 

spiracular processes  

¶ Short and robust body 

¶ May have hook-like caudal process 

2.10 Ephydridae 

 

LARVAE 

¶ Tapered body terminates in a retractile 

respiratory tube that is divided apically or 

has a pair of spines with black, sclerotized 

tips 

¶ Head reduced to internal 

cephalopharyngeal skeleton 

¶ May be wrinkled  

¶ May have ventral abdominal prolegs 

¶ 1.2-12 mm long at maturity 

 

PUPAE 

¶ 2 long posterior respiratory organs 

¶ Brown to dark brown 

¶ Body curved; tapered at both ends 

¶ 2.6 mm long and 0.9 mm wide 
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2.11 Muscidae* 

 

LARVAE 

¶ Cephalopharyngeal skeleton with 

accessory oral sclerite below mouth 

hooks 

¶ Tapered anteriorly 

¶ May have short terminal breathing tubes; 

spiracles fan-shaped and have fewer than 

10 papillae 

¶ May have ventral creeping welts 

PUPAE 

¶ Posterior-most prolegs may be well 

developed (as long or longer than the 

breathing tubes), and may have long 

spines  

¶ Pupa similar to larva (having terminal 

prolegs and breathing tubes) 

¶ No creeping welts ventrally 

2.12 Pelecorhynchidae 

 

LARVAE 

¶ Resembles Ceratopogonidae (smooth and 

shiny, with evenly shaped segments), but 

with reduced head 

¶ No tubercles or prolegs 

¶ No terminal abdominal appendages  

PUPAE 

¶ Transverse row of darkly pigmented pits 

anteriorly on thorax 

¶ Thoracic spiracle raised on short tubercle 

2.13 Psychodidae 

 

LARVAE (Figure 16) 

¶ 2 forms: cylindrical or flattened 

¶ Flattened forms have a row of attachment 

disks ventrally 

¶ Body segments annulated: 2-3 divisions 

each 

¶ Sclerotized dorsal plates; integument with 

numerous black spots 

¶ Amphipneustic: posterior spiracles at apex 

of short, conical respiratory tube 

¶ Thorax and abdomen sub-equal in 

diameter 

¶ Externally visible head 

¶ Body grayish brown, with many bundles 

of hairs 

¶ Less than 5mm long at maturity 

 

PUPAE 

¶ Respiratory organs cylindrical or oval 

¶ Wing sheaths extend almost to mid-length  

¶ Posteriorly or laterally directed antennal 

sheaths are elongate (extend to, or beyond, 

wing sheath insertions) and lie dorsal to 

eyes   

¶ Short straight leg sheaths 

¶ Robust pupa (less than 4 mm long) 

¶ Forked caudal segment 
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2.14 Ptychopteridae* 

 

LARVAE 

¶ Externally visible head 

¶ Terminates in anal papillae, each 

comprising 2 lobes 

¶ Long slender retractile respiratory siphon 

¶ First three abdominal segments with a 

small pair of ventral prolegs, each proleg 

with a single, slender, curved claw 

¶ Thoracic and abdominal segments have 

transverse ridges, rows of setae, or 

papillae bearing setae 

 

PUPAE 

¶ One prothoracic respiratory organ, which 

is longer than the length of the pupa 

 

2.15 Sciomyzidae8 

 

LARVAE 

¶ Wrinkled cylindrical body 

¶ Anterior tapered and slightly curved 

ventrally; truncate posteriorly 

¶ Posterior spiracular plate surrounded by 

several lobes 

¶ Body segments covered with short fine 

hairs and encircled with scattered round 

tubercles 

¶ 4-14 mm long at maturity 

 

PUPAE 

¶ Ovoid to cylindrical 

¶ Tapered at both ends or forming spiral arc 

(conforming to snail shell) 

¶ Body surface wrinkled or granular 

¶ 3-8 mm long 

2.16 Simuliidae 

 

LARVAE (Figure 17) 

¶ Large sclerotized externally visible head 

with labral fans 

¶ Prothorax with median ventral  proleg  

¶ Body bowling-pin shaped (Ab. V-VIII 

swollen) 

¶ Abdominal terminus is an attachment disk 

with rows of minute hooks 

¶ 3-8 mm long at maturity 

 

PUPAE (Figure 18) 

¶ Enclosed in a fibrous cone-shaped cocoon 

¶ Antler-like respiratory organ consists of  

many elongate filaments  

¶ Elongate antennal sheaths lie dorsal to 

eyes and are directed posteriorly or 

laterally to, or beyond, bases of wing 

sheaths 
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2.17 Stratiomyidae 

 

LARVAE (Figure 19) 

¶ Body compressed dorsoventrally 

¶ Integument tough, leathery, and granular 

¶ Externally visible head                                                                                                            

¶ Abdomen terminates with a whorl of hairs 

¶ Lateral eyes demarcated as raised bumps 

¶ 7-30 mm long at maturity 

 

PUPAE 

¶ Pupa enclosed in unmodified last larval 

skin (looks similar to larva) 

2.18 Syrphidae * 

 

LARVAE 

¶ Fleshy body is truncate anteriorly; may be 

translucent and wrinkly  

¶ Retractile respiratory tube at terminus of 

abdomen 

¶ Posterior spiracular plates separate 

¶ Head reduced; no mouth hooks  

¶ Body often covered with tiny hairs 

¶ May have ventral prolegs 

¶ Prothoracic spiracles, if present, raised on 

a stalk 

 

PUPAE 

¶ Brownish, similar to larva, but no prolegs  

¶ Respiratory organ either a posterior 

breathing tube or anterior horns

 

2.19 Tabanidae 

 

LARVAE (Figure 20) 

¶ Elongate cylindrical fusiform body 

¶ Head completely retracted into thorax 

¶ First 7 abdominal segments have whorls of 

paired creeping welts  

¶ Posterior segment ends in a respiratory 

siphon 

¶ 11-55mm long at maturity 

 

PUPAE 

¶ Dorsal opening of thoracic spiracle 

directed along longitudinal body axis 

¶ Prominent pit mediolateral to each spiracle 

¶ Ab. II to VII encircled with fringe of 

spines, arranged in 1 or 2 series; anterior 

series shorter than posterior series 
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2.20 Tanyderidae* 

 

LARVAE 

¶ Posterior abdominal segments have long 

filaments: one pair lateral on the 

penultimate segment, one pair dorsolateral 

on terminal segment. 

¶ Elongate cylindrical prolegs postero-

ventral on posterior segment 

¶ No thoracic prolegs 

¶ With anterior and posterior spiracles 

PUPAE 

¶ Head has a crest of two spines 

¶ Small pointed respiratory organs  

¶ Lobed caudal segment 

 

2.21 Thaumaleidae* 

 

LARVAE 

¶ Amphipneustic, with anterior spiracles 

raised on short conical respiratory tube 

¶ Posterior spiracles open into a transverse 

cleft between finger-like prominences on 

Ab. VIII  

¶ Fused prolegs: both prothoracic and anal  

PUPAE 

¶ Thorax and dorsal aspect of head have 

ridges 

¶ Abdominal tergites acute postero-laterally, 

with marginal setae 

¶ Short repiratory horns 

 

2.22 Tipulidae 

 

LARVAE (Figure 21) 

¶ Body cylindrical; rounded and blunt 

anteriorly 

¶ Head capsule reduced; fully or partially 

retracted into thorax 

¶ Abdomen may have creeping welts and/or 

hairs 

¶ Posterior spiracular disk oriented 

perpendicular to longitudinal axis; 

spiracles surrounded by 1-3 or 5-7 pairs of 

fleshy lobes 

¶ 10-100 mm long at maturity 

PUPAE 

¶ Caudal end may be forked or lobate, and 

may have spines 

¶ Short prothoracic respiratory horns  

¶ Straight leg sheaths project beyond wing 

sheath tips 
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3 Ephemeroptera
2,3,4,6

 (Larvae) 

3.1 Acanthametropodidae 

¶ Tibiae and tarsi bowed 

¶ Claws long and slender. Those of the hind 

legs as long as their tarsi. 

¶ Scattered distribution, rare; large rivers 

3.2 Ameletidae (Figure 22) 

¶ Maxillae with crown of pectinate spines 

¶ Gills: single oval lamellae with medial and 

lateral sclerotized bands 

3.3 Ametropodidae 

¶ Claws on forelegs simple, with long slender 

denticles 

¶ Pad of spines on fore coxae 

¶ Michigan and west 

3.4 Arthropleidae 

¶ Dorso-ventrally flattened head is oriented 

horizontally, with dorsal eyes and antennae 

(mandibles not visible in dorsal view) 

¶ Long hair-fringed maxillary palps extend 

beyond the margin of the head 

¶ Gills: single lamellae on Ab.  I-VI  

3.5 Baetidae (Figure 23) 

¶ Labrum with a median notch on distal 

margin 

¶ Gills oval or heart shaped 

¶ Antennae either long (2-3x length of head) or 

short (if shorter than 2x the width of head, 

labrum is notched, and maxilla have no 

apical pectinate spines) 

¶ May be 2-tailed 

3.6 Baetiscidae 

¶ Thoracic notum enlarged to form a shield 

that extends posteriorly to Ab. VI 

3.7 Behningiidae 

¶ Head and prothorax with dorsal antero-

lateral pads of long spines 

¶ No mandibular tusks 

¶ Gills ventral 

3.8 Caenidae (Figure 24) 

¶ Quadrate operculate gills overlap but are not 

fused medially 

¶ Gills posterior to operculate ones sometimes 

have fringed margins 

¶ No hind wing-pads 

3.9 Ephemerellidae (Figure 25) 

¶ Gills absent on Ab. II; reduced or absent on 

Ab. I; may be present on Ab. III 

¶ Gills on Ab. III-VII or IV-VII have an 

anterior oval lamella and a posterior lobed 

lamella 

¶ May have paired dorso-medial tubercles on 

abdomen 

3.10 Ephemeridae (Figure 26) 

¶ Gills forked, elongate, fringed, and held 

dorsally 

¶ Mandibular tusks curve upward (dorsally) 

¶ Ventral apices of hind tibiae extended as 

burrowing hooks 

3.11 Heptageniidae (Figure 27) 

¶ Dorso-ventrally flattened 

¶ Head flat and oriented horizontally; eyes and 

antennae dorsal; mandibles not visible in 

dorsal view 

¶ Gills on I-VII or I -VI with single plate-like 

lamellae 

¶ Most gills have tufts at their base 
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3.12 Isonychiidae (Figure 28) 

¶ 2 rows of long hairs insert medially on 

forelegs 

¶ Gills on Ab. II-V platelike with filamentous 

gills beneath them 

3.13 Leptohyphidae (figure 29) 

¶ Triangular operculate gills on Ab. II not 

contiguous medially 

¶ Gills on Ab. III-VI simple or bilobed, 

without fringed margins 

¶ Thorax stout in relation to abdomen 

3.14 Leptophlebiidae (figure 30) 

¶ Gills on Ab. II-VII forked, in tufts, with 

fringed margins, or with double filamentous 

lamellae 

¶ Apicolateral margin of maxillae with dense 

brush of hairs 

3.15 Metretopodidae 

¶ Claws on forelegs bifid (normal claws on 

other legs) 

3.16 Neoephemeridae 

¶ Mesonotum with rounded lobe on antero-

lateral corners 

¶ Operculate gills fused medially 

¶ With hind wing-pads 

¶ East, south-east 

3.17 Oligoneuriidae 

¶ 2 medial rows of long hairs on forelegs 

¶ Ventral gills on Ab. I 

3.18 Polymitarcyidae 

¶ Forked elongate gills held dorsally 

¶ Mandibular tusks do not curve upward 

¶ No tibial burrowing hooks on hind leg 

 

3.19 Potamanthidae 

¶ Mandibular tusks 

¶ Gills:  forked and elongate, with fringed 

margins; held laterally 

¶ Unmodified legs 

3.20 Pseudironidae 

¶ Tibiae and tarsi bowed 

¶ All claws as long as, or longer than, tarsi 

¶ Found in large sandy rivers 

3.21 Siphlonuridae (Figure 31) 

¶ Looks like Baetidae, but always has 3 tails, 

and antennae are shorter than 2x the width of 

head 

¶ Gills often large and heart-shaped, with 

obvious tracheae 

¶ Lateral spine on Ab. IX 
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4 Hemiptera3,4,6 (Larvae and Adults) 

4.1 Belostomatidae (Figure 32) 

¶ Flattened and oval 

¶ Cylindrical beak has 3-4 segments 

¶ Forelegs sub-chelate (single claw) 

¶ Flat retractile air straps at abdominal apex 

¶ Antennae shorter than head, inserted 

beneath eyes, not visible from above 

¶ 20-65 mm long  

4.2 Corixidae (Figure 33) 

¶ Flattened parallel-sided body 

¶ Beak unsegmented, short and triangular, 

with transverse striations  

¶ Forelegs short, tarsi modified as scoop-like 

setae-fringed pala 

¶ Oar-like hind legs have swimming hairs 

¶ Typically dark brown with fine, wavy and 

yellowish transverse lines on the corium 

¶ Antennae shorter than head, inserted 

beneath eyes, not visible from above 

4.1 Gerridae (Figure 34) 

¶ Mesocoxae insert closer to metacoxae than 

to procoxae 

¶ Claws, at least on front legs, pre-apical 

¶ Hind femur long, greatly extending 

beyond abdominal terminus 

¶ Antennae longer than head, inserted 

forward of eyes, visible from above 

¶ Metasternal region with single median 

scent gland opening 

4.2 Hebridae 

¶ Stout body 

¶ Tarsi 2-segmented; claws inserted at tarsal 

tips 

¶ Membrane of wing not like Saldidae 

(doesnôt have 4-5 cells of similar shape) 

¶ Small, cylindrical or conical hind coxae 

¶ Rostrum rests in prosternal groove 

¶ Antennae longer than head, inserted 

anterior to eyes  

4.3 Hydrometridae* 

¶ Head as long as entire thorax, eyes set at 

longitudinal midpoint of head 

¶ Slender body (resembles stick insect) 

¶ Claws inserted at tips of tarsi 

¶ Antennae longer than head, inserted 

forward of eyes, visible from above 

4.4 Mesovelliidae 

¶ Medial margins of eyes anteriorly 

convergent 

¶ Distal aspect of femora with dorsal black 

spines 

¶ Adults have exposed scutellum in 2 parts 

4.5 Naucoridae (Figure 35) 

¶ Body dorsoventrally flattened 

¶ Anterior margin of pronotum closely fits 

the hind margin of head 

¶ Forelegs: sub-chelate, femora broad, single 

tarsal claw 

¶ Middle and hind legs with swimming hairs 

¶ 3-segmented cylindrical beak  

¶ Antennae shorter than head, inserted 

beneath eyes, not visible from above 

4.6 Nepidae* 

¶ Either narrow and elongate or broad and 

oval  

¶ Antennae shorter than head, inserted 

beneath eyes, not visible from above 

¶ 4-segmented cylindrical beak 

¶ Apex of abdomen with long cylindrical 

respiratory siphon 

4.7 Notonectidae (Figure 36) 

¶ Elongated, somewhat slender, deep bodied 

¶ Dark pigment ventrally and light pigment 

dorsally 

¶ Hind legs oar-like with swimming hairs 

¶ 4-segmented elongate beak  

¶ Antennae are shorter than head 
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4.8 Pleidae 

¶ 3-segmented elongate beak  

¶ Head with gula  

¶ Body ovoid, convex dorsally 

¶ Hind tarsus has two well developed claws 

¶ Antennae shorter than head, inserted 

beneath eyes, not visible from above 

¶ 3 mm or less at maturity  

4.9 Saldidae 

¶ Oval body  

¶ Membrane of wing has 4-5 similarly 

shaped cells 

¶ Large transverse hind coxae  

¶ Large bulging eyes  

¶ Antennae longer than head, inserted 

forward of eyes and seen from above 

¶ 2-8 mm long at maturity 

4.10 Veliidae (Figure 37) 

¶ 1-12 mm at maturity (small water striders) 

¶ Claws pre-apical 

¶ Hind femur short, extending  little past 

abdomen 

¶ Dorsum of the head usually has a stripe  

¶ Antennae longer than head 

 

5 Lepidoptera3 (Larvae and Pupae) 

5.1 Crambidae 

 

LARVAE (Figure 38) 

¶ Combination of 3 pairs of segmented 

thoracic legs and ventral prolegs on Ab. 

III -VI and X 

¶ Each proleg has an apical whorl of 

crochets  

¶ 3-35 mm at maturity

PUPAE 

¶ Appendages fused to body 

¶ May or may not be in cocoon 

¶ Lateral spiracular openings on abdominal 

segments are either reduced, enlarged or 

protruding  

¶ Openings on Ab. III and VI may be greatly 

enlarged and protruding 

¶ Openings on Ab. I and II may be reduced 

¶ Terminates in one or more hooks 

 

6 Megaloptera3,6 (Larvae) 

6.1 Corydalidae (Figure 39) 

¶ Abdomen has 8 pairs of 2-segmented 

lateral branchial filaments 

¶ Abdomen terminates in two anal prolegs, 

each with two terminal hooks 

¶ Robust mandibles with accessory hooks 

 

6.2 Sialidae 

¶ Abdomen has 7 pairs of 4-5 segmented 

lateral branchial filaments on Ab. I-VII  

¶ Abdomen terminates in a single, long 

filament  

¶ Antennae has four segments  

¶ All tarsi have two claws. 

Error! Reference source not 

found.: Chloroperlidae 

Error! Reference source not 

found.: Pteronarcyidae 

Error! Reference source 

not found. 

Error! Reference source 

not found.: Leuctridae 
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7 Odonata: Anisoptera3,4 (Larvae) 

7.1 Aeshnidae (Figure 40) 

¶ Body elongate, dorsally patterned, and 

tapered at posterior 

¶ Has 6-7 segmented slender antennae 

¶ Ligula has a median cleft 

¶ Fore and middle tarsi have 3 segments 

¶ Labium is flat 

7.2 Cordulegastridae (Figure 41) 

¶ Labium spoon shaped 

¶ Distal margin of papal lobes have large, 

irregularly cut teeth 

¶ May have dorsal premental setae 

¶ Body covered in setae 

¶ Ligula cleft (tooth-like) 

7.3 Corduliidae 

¶ Labium spoon shaped  

¶ Tennessenôs groove extends medially from 

base of  prementum  

¶ Distal margins of palpal lobes have deep 

notches (crenulations ¼ to ½ as high as 

long) 

¶ Cerci generally more than half as long as 

paraprocts 

¶ Lateral spines of Ab. IX usually longer 

than Ab. IXôs  middorsal length 

¶ Mid dorsal abdominal hooks often 

sicklelike  

7.4 Gomphidae (Figure 42) 

¶ Prementum flat and quadrate; ligula not 

cleft 

¶ 4-segmented antenna, with third segment 

enlarged  

¶ Mesotarsi 2-segmented 

7.5 Libellulidae (Figure 43) 

¶ Labium spoon shaped 

¶ No Tennessenôs groove 

¶ Cerci generally not more than half as long 

as paraprocts 

¶ Palpal lobes of labium have shallow 

notches (crenulations 
1
/10 to 

1
/6 as high as 

long); if notches are moderately 

pronounced, then lateral spines on Ab. 

VIII are as long as, or longer than, Ab. 

IXôs mid-dorsal length 

¶ Lateral spines of Ab. IX usually shorter 

than that segmentôs mid-dorsal length; if 

longer, then the middorsal abdominal 

hooks are spine-like, stubby, or absent 

7.6 Macromiidae 

¶ Labium spoon shaped 

¶ Frontal horn inserts medially to antennal 

bases 

¶ Long legs: hind femur extends to or 

beyond Ab. VIII  

¶ Median metasternal tubercle  
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8 Odonata: Zygoptera3,4 (Larvae) 

8.1 Coenagrionidae 

¶ All antennal segments of similar length 

¶ Prementum produced into distal point (not 

cleft) 

¶ Labium not spoon shaped (basal section 

not elongate) 

¶ 13-25 mm at maturity (excluding gills) 

8.2 Calopterygidae 

¶ First antennal segment elgonated (longer 

than combined length of terminal 

segments) 

¶ Prementum deeply cleft medially 

¶ Median gill shorter and broader than 

lateral gills 

¶ 25-50 mm at maturity (excluding gills) 

8.3 Lestidae 

¶ Labium spoon shaped, with petiolate basal 

premental stalk 

¶ Palpal lobes of labium with movable 

hooks and 2 or 3 dorso-medial setae 

¶ Long thin delicate body 

¶ 20-29 mm at maturity (excluding gills) 
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9 Plecoptera
3,4,5,6

 (Larvae) 

9.1 Capniidae 

¶ Elongate body; extended hind legs do not 

reach past abdominal apex 

¶ Abdomen widened posteriorly (in region 

of Ab. V-VII)  

¶ Second tarsal segment much shorter than 

the first 

¶ Each abdominal terga has a posterior setal 

fringe 

¶ Membranous pleural folds on basal nine 

abdominal segments  

¶ Shredder: glossae and paraglossae of equal 

length 

¶  Postmentum is small, so bases of maxillae 

are fully exposed 

9.2 Chloroperlidae (Figure 44) 

¶ Dorsal pigment pattern typically lacking  

¶ Short cerci (<3/4 length of abdomen) 

¶ Parallel wing-pads 

¶ Terminal segment of maxillary palp 

usually much smaller than, and set 

asymmetrically on, penultimate segment 

¶  Predator: paraglossae extend past glossae  

9.3 Leuctridae (Figure 45) 

¶ Small slender body; typically yellowish 

colouration without dorsal pigment pattern 

¶ Abdomen parallel sided 

¶ Parallel wing-pads; metathoracic wing-

pads closer together than mesothoracic 

wing-pads 

¶ Long cerci and antennae 

¶ Pleural folds do not extend posteriorly 

beyond segment VII  

¶ Shredder: glossae and paraglossae of equal 

length 

¶ Large postmentum covers bases of 

maxillae 

9.4 Nemouridae 

¶ Body hairy, robust and short; extended 

hind legs reach past terminus of abdomen 

¶ May have cervical gills 

¶ Divergent wing-pads 

¶ Tarsal segment 2 shorter than tarsal 

segment 1  

¶ Shredder: glossae and paraglossae of 

equal length 

9.5 Peltoperlidae 

¶ Roach-like body shape; expanded thoracic 

plates cover bases of legs, head and 

abdomen 

¶ Tapering conical gills insert on the sides of 

the thorax, adjacent to coxae 

¶ Brown in colour 

¶ Shredder: glossae and paraglossae of equal 

length 

9.6 Perlidae (Figure 46) 

¶ Dense tufts of branching gills on sides and 

venter of thorax 

¶ Distinct dorsal pigment pattern 

¶ Predator: paraglossae extend past glossae 

9.7 Perlodidae (Figure 47) 

¶ No thoracic gills 

¶ Distinct dorsal pigment pattern 

¶ Metathoracic wing-pads strongly divergent 

from long body axis 

¶ Cerci equal to or longer than abdomen 

¶ Terminal maxillary-palp segment 

approximately same size as other segments 

¶ Predator: paraglossae extend past glossae 
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9.8 Pteronarcyidae (Figure 48) 

¶ Gills in ventral tufts on thorax and on Ab. 

I-II or I-III  

¶ Anterolateral apices of pronotum produced 

into spines  

¶ Short hind legs (do not reach beyond tip of 

abdomen) 

¶ Shredder: glossae and paraglossae of equal 

length 

9.9 Taeniopterygidae 

¶ Coxae with single telescoping gills OR 

large triangular ventral plate at terminus of 

abdomen 

¶ Tarsal segments 1 and 2 subequal 

¶ Strongly divergent wing-pads  

¶ Shredder: glossae and paraglossae of equal 

length 

 

10 Trichoptera3,7 (Larvae) 

 

Introduction to pupal morphology (Figure 49) 
 

¶ Strong sclerotized mandibles 

¶ Stout setae on head (labral setae may be 

apically hooked) 

¶ Tufts of setae (dorsal and ventrolateral) 

near antennal bases 

¶ Wing sheaths held tight against body 

¶ Folded legs held ventrolaterally 

¶ Mesotarsi with dense setal fringe 

¶ Hook plates (dorsal sclerites) on some Ab. 

segments (Ab. V usually with anterior and 

posterior pairs) 

¶ Rough spiny ridge may be present dorsally 

dorsally along posterior margin of Ab. I 

¶ Pupal gills, if present, similar to larval gills  

¶ Anal processes, if present, either elongate 

or short and lobed  

__________________________________________________________________ 

10.1 Apataniidae 

¶ Mandibles with scraper blades (no teeth) 

¶ Wedge-shaped ventral apotome 

¶ Metanotum mostly membranous; 

metanotal SA1 has many setae 

¶ Pronotum inflated 

¶ Abdominal gills single or absent 

¶ Cases of small rock fragments, often 

tapered and curved 

10.2 Brachycentridae (Figure 50) 

¶ No dorsal or lateral humps 

¶ Head may have  dorso-lateral carina 

¶ Pronotum with central transverse  sulcus 

¶ Each mesonotal plate may be subdidived 

longitudinally by a suture 

¶ Metanotum largely membranous 

¶ Ventral apotome quadrate 

¶ May have short prosternal horn 

¶ No sclerite at metonotal SA1 (0 or 1 seta 

present) 

¶ Often a sclerotized band at base of anal 

proleg on each side of anal opening 

¶ Cases commonly 4-sided, of slender plant 

materials that are arranged transversely 

(may have bare silken patches) 
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10.3 Calamoceratidae 

¶ Transverse row of ~16 setae across labrum 

¶ Fore trochantin often hooked 

¶ Mandibles with tooth-like points 

¶ Pronotum produced anteriorly 

¶ Mesonotal SA3 sclerite is separate from 

the larger plate containing  the other setal 

areas 

¶ Metanotum membranous 

¶ Lateral humps are nearly ventral 

¶ Case made from ovate pieces of leaves, 

bark or a hollowed-out twig 

10.4 Dipseudopsidae 

¶ Larvae long and slender 

¶ Only pronotum sclerotized 

¶ Labium extends as a long filamentous 

ligula 

¶ No labial palps 

¶ Broad mandibles with mesal setal brushes 

¶ Broad flattened tarsi with many short setae 

¶ Fore trochantin with no suture at base 

¶ Terminus of abdomen with long slender 

prolegs and prominent lobes (like anal 

papillae) 

¶ Make fixed silken tube covered in sand 

grains 

10.5 Glossosomatidae 

¶ Mandibles without teeth (uniform scraper 

blades); labrum with membranous fringe  

¶ Pronotum largely sclerotized; other nota 

largely membranous 

¶ All legs about the same size 

¶ Anal papillae present; no abdominal gills 

¶ Distal half of anal proleg free from 

abdomen 

¶ Dorsal sclerite on Ab. IX 

¶ Tortoise-shell case of rock fragments 

10.6 Goeridae (Figure 51) 

¶ Pronotum enlarged and thickened laterally 

¶ Anteriolateral margins of Mesepisternum 

extended anteriorly into long points 

¶ Mesonotal plates subdivided into a set of 

sclerites  

¶ Mesonotum with transverse hump 

¶ Forked lamellae on abdomen 

¶ Scraper mandibles 

¶ Tubular cases of rock fragments (some 

with side ballast) 

10.7 Helicopsychidae (Figure 52) 

¶ Anal claw with a comb of teeth 

¶ Helical case of rock fragments 

10.8 Hydrobiosidae 

¶ Elongate anal prolegs (free living) 

¶ Of thoracic nota, only pronotum is 

sclerotized  

¶ Chelate foreleg (tibia, tarsus and claw 

articulate against femur) 

¶ Dorsal sclerite on Ab. IX 

10.9 Hydropsychidae (Figure 53) 

¶ All thoracic nota sclerotized 

¶ Double row of ventral abdominal branched 

gills  

¶ Apical tufts of long setae at apex of each 

anal proleg 

¶ Generally build fixed retreat with plant 

matter as scaffold 

10.10 Hydroptilidae (Figure 54) 

¶ All three thoracic nota largely sclerotized 

¶ Abdominal segments often swollen; no 

abdominal gills (may have several terminal 

filaments) 

¶ Silken cases often have dual valves (may 

have other materials  incorporated) 

¶ 2-6 mm in length (microcaddis) 
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10.11 Lepidostomatidae (Figure 55) 

¶ Antennae situated close to anterior margin 

of eye 

¶ Metanotum membranous 

¶ No dorsal hump on Ab. I 

¶ No chloride epithelia 

¶ Dense patch of pectinante spines on distal 

end of hind coaxae 

¶ Toothed mandibles 

¶ Well developed prosternal horn 

¶ Abdominal gills single or lacking 

¶ Ab. VIII with broad lobe on each side 

¶ Cases often 4-sided, of quadrate plant 

fragments 

10.12 Leptoceridae 

¶ Long antennae (except genus Ceraclea, 

which has longitudinal dark lines on 

pronotum) 

¶ Unpigmented ecdysal lines on head and 

thorax 

¶ Sub-ocular line on side of head 

¶ Long modified hind legs (long trochanter; 

femur, tibia, and sometimes tarsus, with 

secondary divisions) 

¶ Mesonotal plates lightly sclerotized and 

lightly pigmented 

¶ Metanotum largely membranous 

¶ Cases of rock fragments or sand; various 

shapes 

10.13 Limnephilidae (Figure 56) 

¶ Antenna midway between eye and anterior 

margin of head 

¶ Prosternal horn and chloride epithelia 

usually present 

¶ Metanotum membranous 

¶ Extensive setation on Ab. I 

¶ Portable cases of rocks or plant matter 

10.14 Molannidae 

¶ Fore tibia extended as a spur 

¶ Hind legs longer than other legs and hind 

tibia secondarily divided; with stout setose 

or filamentous tarsal claws 

¶ Mesonotum with lightly sclerotized plate; 

metanotum membranous 

¶ No sclerites on metanotum 

¶ Prominent humps on Ab. I  

¶ Flattened cases, of small rock fragments, 

have lateral flange and hood 

10.15 Odontoceridae 

¶ Mesonotal plates heavily sclerotized 

(sometimes secondarily divided) 

¶ Metanotum may have extensive 

sclerotization (often as sub-divided plates) 

¶ Most have large sternal sclerites 

¶ Distal clusters of spines on tarsi of middle 

and hind legs  

¶ Tufts of short thin abdominal gills 

¶ 3-5 hairs adjacent to anal prolegs  

¶ Cases are curved tubes of rock fragments 

or sand 

10.16 Philopotamidae (Figure 57) 

¶ T-shaped membranous labrum 

¶ Tiny antennae located at anterior margin 

of head 

¶ Head and pronotum brownish-orange; 

pronotum has black band along posterior 

transverse margin 

¶ Of thoracic nota, only pronotum is 

sclerotized 

¶ Construct silken filter tubes 
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10.17 Phryganeidae (Figure 58) 

¶ Prominent intersegmental constrictions on 

abdomen 

¶ Head nearly prognathous 

¶ Head and pronotum pigmented as dark 

bands on  a yellow background 

¶ Prominent prosternal horn; sternellum 

often present 

¶ Mesonotum and metanotum largely 

unsclerotized 

¶ Coxal combs 

¶ Prominent humps on Ab. 1 

¶ Ab. IX with a small dorsal sclerite 

¶ Simple gills 

¶ Cases of precisely cut plant matter 

fastened as rings or a continuous spiral 

band 

10.18  Polycentropodidae (Figure 59) 

¶ Fore trochantin pointed, and fused to 

episternum (no visible suture) 

¶ Short labium (not an elongate filament) 

¶ Of thoracic nota, only pronotum is 

sclerotized 

¶ All legs the same size 

¶ Free living: basal segment of anal proleg 

as long as, or longer than, distal segment; 

large anal claws (often with dorsal 

accessory hooks) 

10.19 Psychomyiidae 

¶ Broad, hatchet-shaped fore trochantin 

(separated from pleuron by suture) 

¶ Labium extends well beyond anterior 

margin of head (labial palps present) 

¶ Of thoracic nota, only pronotum 

sclerotized 

¶ Forelegs stouter than middle and hind legs 

¶ Claws short; basal process and seta present 

¶ Basal segment of anal proleg is shorter 

than distal segment 

¶ Free living: anal claw well developed and 

oriented ventrally 

10.20 Rhyacophilidae (Figure 60) 

¶ Prognathous 

¶ Body strong and muscular; deeply 

shouldered Ab. segments 

¶ Pronotum sclerotized (other thoracic nota 

membranous) 

¶ Gills, if present, in dense tufts 

¶ Sclerite on dorsum of Ab. IX 

¶ Free living: anal prolegs long, well 

developed claws (lateral sclerite of anal 

proleg may be produced into secondary 

hook) 

10.21 Sericostomatidae 

¶ Head has dorsolateral carina, but no 

ventral pigmentation 

¶ Metanotum may have extensive 

sclerotization (often as sub-divided plates) 

¶ Narrow labium; toothed mandibles 

¶ Triangular ventral apotome 

¶ No prosternal horn 

¶ Hooked fore trochantin 

¶ Femur of foreleg broad and flattened 

¶ Lateral humps flat 

¶ Most gills single 

¶ Cluster of 30 or more setae, medial to 

lateral sclerite, on dorsal surface of anal 

prolegs 

¶ Cases of sand and rock fragments, often in 

tapering arc 

10.22 Uenoidae (Figure 61) 

¶ Mesonotal plates with anteromedian 

emargination 

¶ Wedge, or T-shaped, ventral apotome 

¶ Prosternal horn present 

¶ Membranous border on labrum  

¶ Basal setae extend almost to the tips of 

tarsal claws 

¶ Cases usually of sand or rock fragments, 

often as a tapered arc, often with side 

ballast 
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11 Neuroptera
3,4
 (Larvae) 

11.1  Sisyridae 

¶ Small stout bodies 

¶ Lateral tubercles bearing conspicuous bristles 

¶ Mouthparts are modified for sucking (long, needle-like, projecting anteriorly)  

¶ Long antennae 

¶ Three pairs of unsegmented legs, each with a single tarsal claw 

¶ 3-8 mm at maturity 

 

12 Annelida
1,4
 (Mature Specimens) 

 

Freshwater oligochaetes may be distinguished based on their length, the presence or absence of 

eyes, characteristics of the dorsal chaetae, and ñ in the case of sexually mature specimens ñ which 

body segments bear reproductive structures (Table 1)
4
. 

 
Table 1: Characteristics distinguishing several families of aquatic oligochaeta (reproduced/adapted from 

Peckarsky et al. 1990
4
; s = simple (tapered to a point), b = bifid, pe = pectinate, pa = palmate,   + = present, - = 

absent) 
  

Segments Bearing: 

 

Characteristics of Dorsal Chaetae 

  

 

  

Reproductive 

Organs 

 

Genital 

Chaetae 

 

Penis 

Sheath 

 

 

Hair 

Chaetae 

 

 

Shape 

Start  

on 

Segment 

Number 

per 

Bundle 

 

Length 

(mm) 

 

 

Eyes 

Enchytraeidae 5, 11, 12 - - - s 2 2-10 1-25 - 
Lumbriculidae Varies - - - b (s in 1 

species) 

2 2 5-50 - 

Naididae 5, 6 5, 6 - +/- s, b, pa, pe, 

- 

2-10 usually 

>2 
0.5-10 +/- 

Tubificidae 10, 11 10, 11 11 +/- s, b, pa, pe 2 often >5 5-50 

 
- 

 

 

12.1 Branchiobdellida9 

¶ 1- 12 mm long; 11 segments in total; bears 

a posterior sucker 

¶ Head cylindrical with large anterior 

mouth, which has internal sclerotized 

ñteethò 

¶ No setae 

¶ External parasites on crayfish 

 

 

12.2 Sabellidae 

¶ Almost exclusively marine; represented by 

a single species in in-land waterbodies 

¶ Head with distinctive lateral lophophores 

(feeding organs), each comprising many 

ciliated tentacles 

¶ May have antennae; always has eyes 
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13 Hirudinea
4
 (Mature Specimens) 

13.1 Erpobdellidae 

¶ Large mouth occupies entire oral sucker 

¶ Three or four pairs of eyes  

¶ Body cylindrical and elongate 

13.2  Glossiphoniidae 

¶ At least one pair of eyes  

¶ Dorso-ventrally flattened body is widest 

posteriorly (one species is nearly 

cylindrical) 

¶ Small mouth opens in oral sucker; 

proboscis present 

¶ May have eggs or brood attached to 

ventral surface 

13.3 Hirudinidae/Haemopidae 

¶ Five pairs of eyes arranged in an arch 

¶ Copulatory gland openings on ventral 

surface (4 or 24 in total) paired with red or 

orange pigment ventrally; or has no 

copulatory gland openings and lacks 

ventral pigment 

¶ Dorso-ventrally flattened 

13.4 Piscicolidae 

¶ Small mouth opening in oral sucker; 

proboscis present 

¶ Body cylindrical; posterior typically wider 

than anterior (often with abruptly tapered 

neck region) 

¶ Oral sucker enlarged and distinctly 

separate from body 

¶ Lateral margins may have tubercles or 

vesicles  
 

 

  

 

14 Decapoda
4
 

14.1 CambaridaeÀ (Figure 63) 

¶ 1-15cm long, often green, brown, blue 

¶ Cephalothorax cylindrical, with hardened carapace; 6-segmented abdomen is dorso-ventrally 

flattened  

¶ 5 pairs of walking legs: first 3 pairs chelate (hard shelled) 

¶ Eyes on stalks 

¶ Broad telson at terminus of abdomen 

¶ 1 pair of antennae longer than other pair 
À
Ontario has a single family of decapods, thus order-level characters are included here 
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15 Amphipoda
4
 

15.1 Crangonyctidae 

Å First pair of antennae longer than 

second pair 

Å Accessory flagellum of 1
st
 antennae 

has no more than 2 segments 

Å Telson may be emarginate 

15.2  Gammaridae 

Å 1
st
 pair of antennae longer than second 

pair; accessory flagellum has 3-7 

segments 

Å Clusters of dorsal spines on posterior 

margins of the posterior segments 

(Uronites) 

Å Telson cleft almost to its base 

15.3  Hyallelidae 

Å First pair of antennae shorter than 

second pair 

Å No antennal accessory flagellum 

Å Some abdominal segments terminate 

in sharp mid-dorsal spines 

Å Telson entire 

16 Isopoda
4
 

16.1 Asellidae (Figure 62) 

¶ Strongly depressed 

¶ 7 pairs of legs, adapted for crawling (first 

pair sub-chelate, others with simple claws) 

¶ 1st antennae longer than 2nd 

¶ Mottled gray pigment pattern 

¶ Bifid uropods 

¶ 5-20 mm long 
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17  Gastropoda
4
 (Mature Specimens) 

17.1 Ampullariidae 

¶ Operculum has concentric rings 

¶ Whorls inflated with prominent shoulders 

and indented sutures 

¶ Long breathing siphon (visible on live 

specimens) 

¶ Long labial tentacles  

¶ Adult shell >6 cm high 

17.2 Ancylidae 

¶ No operculum 

¶ Shell shaped as low wide cone (not 

helical) 

¶ Strongly radiating striations and fine 

growth lines 

17.3 Bithyniidae 

¶ Oval to round operculum with  concentric 

rings  

¶ Inflated whorls 

¶ Shell 6-13 mm high 

17.4 Hydrobiidae 

¶ Operculum has paucispiral rings 

¶ Spire raised; whorls of shell inflated  

¶ Adult shell small; 3-9mm high 

17.5  Lymnaeidae (Figure 64) 

¶ No operculum 

¶ Raised spire 

¶ Dextral aperture  

¶ Shell 5-50 mm high 

17.6  Physidae (Figure 65) 

¶ No operculum 

¶ Sinistral aperture  

¶ Shell 5-20 mm high 

17.7 Planorbidae (Figure 66) 

¶ No operculum 

¶ Shell shaped as a flat disk; no raised spire 

¶ Shell 3-30 mm wide (measured across 

shell disc) 

17.8 Pleuroceridae 

¶ Operculum, sometimes retracted, is 

paucispiral. 

¶ Shell 10-40 mm, higher than wide, with 

flattened whorls  

17.9 Valvatidae 

¶ Circular multispiral operculum  

¶ Spire somewhat depressed 

¶ Shell as wide, or wider, than high; smaller 

than hydrobiidae  

17.10  Viviparidae (Figure 67) 

¶ Oval or elongate operculum with off-

centre concentric rings  

¶ Dextral aperture 

¶ Inflated whorls  

¶ Shell 20-60 mm high 
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18 Bivalvia
4
 

18.1  Corbiculidae 

¶ Central cardinal tooth, with serrated laterals on each side 

¶ Exterior of shell with coarse growth ridges 

¶ Often blackish, but may be light yellow-green, dark green, or brown 

¶ Shell >20 mm 

 

18.2  Dreissenidae (Figure 68) 

¶ Shell 6-25mm long 

¶ D-shape in lateral view 

¶ Often with alternating dark and light  pigment bands 

¶ Attachment organ as byssal threads 
 

18.3 Margaritiferidae 

¶ Beak slightly anterior  

¶ Pseudocardinal teeth sometimes present, located anterior to the beak 

¶ Lateral teeth are posterior and entirely or almost entirely absent 

¶ Foot rather than a byssus 

¶ Inhalant aperture has branched papillae (bumps). 

¶ Does not have true siphons 

¶ Shell is elongate, thick, black, rhomboidal, often arched 

¶ Shell >75 mm  

 

18.4 Sphaeriidae 
(Figure 69) 

¶ Adult shell round, oval or quadrate, with low beak 

¶ Umbone central, subcentral, or subterminal 

¶ Central cardinal tooth, with smooth laterals on each side 

¶ Ridges weak or absent 

¶ Pale colouration (e.g., whitish, cream, tan, grey) 

¶  Shell 6-25mm long 

 

18.5 Unionidae 

¶ In side view, can appear elongate, oval, triangular, trapezoidal or rectangular 

¶ Shell usually thick and strong; often with bumps, wrinkles or ridges  

¶ Pseudocardinal teeth near beaks, with lateral teeth on one side 

¶ Colour variable: light yellow, green, dark green, brown, or black 

¶ Shell 30-250mm long 
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19 Hydrachnidia
4
 (Adults) 

¶ 1-7 mm unsegmented body comprising 

fused cephalothorax and abdomen  

¶ Anterior finger-like, 5-segmented 

pedipalps 

¶ Simple eyespots; no antennae 

¶ Adults have 4 pairs of segmented legs 

(larvae have 3) 

¶ Often brightly coloured (e.g., red, green, 

blue, brown) 

20  Nemata (Figure 70) 
¶ Unsegmented  

¶ Usually tapered at both ends 

¶ Covered by a cuticle 

¶ Pale, usually translucent 

¶ Colours range from colourless to blackish 

¶ most <1cm long 

21  Nematomorpha
9
 (Figure 71) 

¶ Tapers slightly at both ends, especially 

anteriorly 

¶ Small mouth is terminal, subterminal or 

absent 

¶ Cuticle variable 

¶ Colours vary from opaque yellowish, grey, 

tan, dark brown, or blackish 

¶ 10-70 cm in length at maturity 

  

22 Nemertea 
¶ Rounded anterior, no definite head 

¶ Posterior end tapers to a point 

¶ Two or more pairs of ocelli 

¶ Body is smooth, unsegmented and covered 

with cilia 

¶ Body somewhat flattened ventrally 

¶ Up to 70 mm long at maturity 

23 Coelenterata 
¶ Polyp with basal adhesion disk and whorl 

of tentacles around apical mouth 

May have ñbabiesò budding from 

bodywall 

24 Porifera
9
 

¶ Growth forms vary from encrusting and 

mat-like to papillate, with finger-like 

projections, branches or irregular lobes 

¶ External surface is covered with 2 types of 

openings: microscopic ostia, and larger 

oscula (oscular openings 0.5 -10 mm in 

diameter) 

¶ Colour ranges from green to brown, tan, 

grey, or (rarely) red 

25  Bryozoa
9
 

¶ Colonies branching and threadlike, or 

gelatinous, or as a mat or crust 

¶ Mouth located on a distal lophophore (a 

series of ciliated tentacles) 

26  Tricladida (Figure 72) 
¶ Ventral mouth, typically at apex of 

protrusible pharynx 

¶ Ciliated epidermis 

¶ Unsegmented 

¶ Pigment pattern usually mottled gray 

dorsal surface, with ventral lighter and 

more uniform in colour 

¶ Depressed 

¶ Head with two eyespots 

¶ 5-20 mm long 
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