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Preface and Acknowledgements

The issue titled Freshwater Invertebrates in Central Europe gives a comprehensive overview on the 
invertebrate fauna of the freshwaters. This book not only aids the identification of the invertebrates 
bearing crucial importance in the matter cycles, the biological assessment and the natural self-puri-
fication process of freshwaters, but it also presents a detailed description of their lifestyles and the 
role they play in the ecosystems. The book begins with a General identification key, which helps to 
identify the studied specimen to the level of large taxonomic groups (e.g. moss animal, sponge, snail, 
etc.). The key contains colour illustrations and photos beside the short textual descriptions so that 
to ease the identification of the invertebrates. The illustrations are labelled in details; in addition to 
the names of the identifying characteristics, organs of general orientation (e.g. head, jointed leg, com-
pound eye) are also specified. The colourings of the illustrations are based on the original colours of 
photos taken of the animals. Within the key, the numbers in bold set at the end of each description 
indicates the sequence number of the next identification step, from where the process should be con-
tinued. Finally, after several steps taken in the general key, you get to a larger taxon (e.g. mayfly larvae, 
beetles) and a specified page number. The detailed key of the group can be found at the end of the 
chapter beginning at the referred page. The identification of the specimen can be continued with the 
aid of this detailed key. Beside the illustrated keys, the book includes detailed textual descriptions for 
each discussed group of animals. In these parts – similarly to the identification key – the pictures on 
the right side of the page always show the animal presented in the nearby text. The sequence num-
bers of the pictures are indicated both in the textual part and in the identification key, giving also the 
respective page number before a slash (e.g. 103/11 – the 11th picture on page 103).

The digital annex of the book includes slideshows and movies, as well as interactive tests that can 
be used to check the knowledge gained on the invertebrates either by certain taxonomic groups or in 
general. A special item of the software is a stereoscopic (3D) application enabling to visualise three-
dimensional (anaglyph) pictures on the monitor or by a projector. The latter solution also gives the 
possibility to show the pictures for several spectators at once. Anaglyph pictures should be viewed 
through red-cyan glasses.

Today, almost everybody has a mobile phone that is taken everywhere. This gave the idea to 
construct such an identification key for the freshwater macro-invertebrates that can be run on a cell 
phone. The electronic version of the key was prepared for mobiles running the Android operating 
system. This mobile key contains the simplified general key of the book, completed with the image 
collections of the taxonomic groups. The mobile key deals only with the macroscopic invertebrates; 
thus, it is principally suitable for field work. The instructions of the mobile version are presented at 
the end of the book.

Acknowledgements: I thank Zsolt Erős-Honti for his help in translating the manuscript into 
English, as well as his remarks and recommendations on the text. For their thorough profession-
al revisions, I acknowledge the work of the following experts of international reputation: András 
Ambrus (Odonata), Arnold Móra (Diptera, Trichoptera), Balázs Cser (Ephemeroptera), Dávid 
Murányi (Plecoptera), Csaba Deák (Diptera), Erika Bódis (Bivalvia), Júlia Katalin Török (general 
professional revision), Károly Schöll (Rotifera), László Forró (Crustacea), Ottó Kiss (Trichoptera), 
Pál Boda (Heteroptera), Péter Borza (Crustacea), Teofil Fülep (Platyhelminthes), Zoltán Csabai 
(Coleoptera), Zoltán Fehér (Mollusca).
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Chapter 1: Introduction of the Book

The computer program was created to facilitate the freshwater macroinvertebrate studies 
carried out by researchers, students as well as interested lay people. Different items of the 
software can be started using the buttons of the opening screen. Within each item, certain 
functions can be activated by the buttons set on the upper and the lower region of the screen. 
Within the parts ‘How to use the program’, ‘Photos’ and ‘Films’, you can move also with the 
right and left arrows of the keyboard.

When starting ‘Photos’, a picture and its caption appears at the middle region of the 
screen. For changing the photos during the slideshow, you can use the right and left ar-
rows of the keyboard, as well as the number buttons at the lower part of the screen, stand-
ing for the respective sequence numbers of the pictures. A semicircle above the number of 
the image indicates which photo is actually shown on the screen.

The opening screen and a page of the slideshow with the two types of textual menus

Clicking on the button ‘Content’, a drop-down menu appears that you can use for peer-
ing over the titles of the 20 photos available from the page; you can choose among the 
photos by clicking on the titles. If the cursor is moved over the chosen title of the drop-
down menu by the mouse, the respective picture appears on the screen, which makes 
the selection quick and certain. The program item ‘Photos’ includes 21 slideshows, each 
containing 20 pictures, so it enables to present overall 420 photos. At the upper right 
region of the screen, you can follow which slideshow is currently activated. If the cursor 
is moved over the here shown sequence numbers (1–21), the taxa included in the respec-
tive slideshow appear on the screen. You can jump to the selected page by clicking on the 
number. For navigating again in the whole program, you should return by pushing the 
button ‘Home’ (upper right button).

With two different video players of the software, short movies can be played. With 
the first player, you can play films (140 pcs) of smaller screen size. In this player, enlarged 
picture is achieved by selecting the instruction ‘Zoom In’ with the left mouse button. 
The enlarged screen can be moved optionally by grabbing it with the left mouse button. 
The other video collection contains 110 pieces of high-resolution (HD) films.

 
DOI 10.1007/978-3-7091-1547-3_1, © Springer-Verlag Wien 2013
G. Kriska, Freshwater Invertebrates in Central Europe: A Field Guide,
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An example of each video player

The item ‘Taxonomy tests’ is for checking the knowledge on the animals of larger taxo-
nomic groups. In these drag-and-drop tests, taxon names listed on the right should be 
dragged into the appropriate frame of the left picture.

Pages of a taxonomic and a morphological test

When using this item of the program, the required time can be measured with a stop-
watch, while in the lower right corner of the screen, a table shows the number of errors 
committed in the test. The program is bilingual (English and Latin); between the lan-
guages you can switch using the button ‘ENGLISH/LATIN’ (if a taxon does not have 
an English name, the scientific one is given). By clicking on the small pictures, you can 
present them on the full screen. You can return to the test by clicking on the enlarged im-
age. The software contains the taxa in 3 different orders so that to avoid memorising them 
on the grounds of the image sequence.

By running ‘Morphological tests’, you can get acquainted with the outer morphology 
of 24 different animals. These tests are solved also by the drag-and-drop method, i.e. the 
labels of the right panel should be dragged into the grey-outlined cells of the figure on 
the left. The solution can be checked by clicking on the ‘SOLUTION’ button. So that to 
view your own answers again, push the button ‘ANSWERS’ appearing at the place of the 
‘SOLUTION’ button. Using the button ‘START AGAIN’, you can have a second try to 
solve the test. 
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‘Brain Poker’, ‘Stopwatch’, ‘Questioning’ and ‘Duel’ are knowledge tests based on differ-
ent rules. In each item, the user should identify species on the grounds of photos. The 
rules of the tests are shown by clicking on the question mark of the upper right corner of 
the screen.

The opening and the solution page of the ‘Brain Poker’

The program item ‘3D pictures’ provides the possibility to visualise three-dimensional 
(3D) photos prepared by special photographic and computerised image processing meth-
ods. The anaglyph pictures of the software are three dimensional both on the monitor 
and externalised by a projector if viewed through red-cyan glasses. You can manage this 
item similarly to that of the ‘Photos’ described above.

Water scorpion feeding on a broad-winged damselflies larva (3D pictures)



10 Identification key – Freshwater Invertebrates – Invertebrata I

Painter’s mussel – (60 mm)

and duck mussel – (80 mm)

Unio pictorum

Anodonta anatina

1. Colonial, sessile animals  2.

– Not colonial and sessile animals  3.

2. Irregular, immobile organism; the surface slightly rough to the touch; whitish, dirty 
yellowish, brown or green; microscopic needle-like spicules in the body: Sponges – 
Spongillidae (Fig. 11/1) – p. 28

– Colonies (zooecium) consist of fine-branching tubes, zooecium occurs as a mass of 
branching tubes or as an encrusting network; the surface slightly mucous to the touch; 
individuals (zoids) with a retractile crown of ciliated tentacles: Moss animals – Bryozoa 
(Fig. 11/2) – p. 374 and Cordylophora caspia – Cnidaria – p. 32

Colony of freshwater sponge – Spongillidae (15 cm)

and freshwater hydroid – Cnidaria (1 cm)

Spongilla lacustris /

Cordylophora caspia /

3. Animals with shell enclosing the body  4.

– Animals without shell enclosing the body  6.

4. Soft bodied animals enclosed 
in a one-piece shell: 
Snails, limpets – 
Gastropoda – Mollusca 
(Fig. 11/3) – p. 72

– Animals enclosed in two-piece shells of equal parts  5.

5. Animals incapable 
of swimming: 
Mussels – Bivalvia – 
Mollusca 
(Fig. 11/4) – p. 72

Point

Suture

Aperture

Great pond snail – (40 mm)

and Lister's river snail – (20–60 mm)

Lymnaea stagnalis

Viviparus contectus

 
DOI 10.1007/978-3-7091-1547-3_2, © Springer-Verlag Wien 201
G. Kriska, Freshwater Invertebrates in Central Europe: A Field Guide,
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 1. Colony of a freshwater sponge  
(Spongilla lacustris) – 30 mm

 2. Moss animal (Bryozoa) zooid – 1 mm

 3.  Bladder snail (Haitia acuta) – 10 mm  4.  Duck mussel (Anodonta anatina) – 70 mm
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– Animals capable of swimming: 
Crustaceans – Crustacea 
(Fig. 13/5) – p. 120

6. Body unsegmented  7.

– Body segmented  9.

7. Body flattened: 
Flatworms – Platyhelminthes 
(Fig. 13/6) – p. 36

– Soft bodied, contractile animals 
with a tubular body and with a 
ring of contractile tentacles:  
Hydras and jellyfishes – 
Cnidaria (Fig. 13/7) – p. 32

– Body slender, cylindrical  8.

8. Usually of microscopic size or up to 2-3 mm length – Roundworms – Nematoda – p. 70

– Length exceeding 120 mm – Horsehair worms – Nematomorpha – p. 70

9. Body without jointed legs  10.

– Body with jointed legs  18.

10. Body without well-defined head  11.

– Body with well-defined head  12.

11. Body transparent or reddish with few chaetae: Oligochaeta – Annelida – (Fig. 13/8) 
– p. 104

– Body with numerous chaetae: Polychaeta – Annelida – p. 104

Identification key – Freshwater Invertebrates – Invertebrata II

Seed shrimp – Ostracoda (0.5–3 mm)

Planaria lugubris Planaria torva(20 mm) and (12 mm)

Brown hydra – (15 mm)Hydra vulgaris

Segmented worms: sp. Oligochaeta (4 mm)

and Polychaeta (1 mm)

Chaetogaster /

Troglochaetus beranecki /



 5. Seed shrimp (Ostracoda) – 1 mm  6. Dendrocoelum lacteum / Platyhelminthes  
– 25 mm

 7. Hydra (Hydra vulgaris) – 10 mm  8. Oligochaeta / Annelida  – 2 mm
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– Segmentation not obvious; 
body with secondary annulation 
and without chaetae; 
sucker at each body end: 
Leeches – Hirudinea – 
(Fig. 15/9–10) – p. 104

12. Microscopic animals  13.

– Body 1 mm in length or longer  16.

13. Cilia form encircling tracts on head region: Rotifers – Rotifera – (Fig. 15/11) – p. 46

– Barrel-shaped body with 4 pairs of stubby legs; each limb with 4–8 claws: Waterbears – 
Tardigrada (Fig. 45/3) – p. 44

– Body elongate; ventral surface covered with cilia: Hairybacks – Gastrotricha  14. 
(Fig. 15/12) – p. 44

Identification key – Freshwater Invertebrates – Invertebrata III

Eyes

Posterior sucker

Snail leech – (30 mm)Glosiphonia heteroclita

Brachionus angularis Brachionusand loricas

SpinesFoot
Egg

Spines

Wheel organ

Claws

Pharynx Body segments

Legs

Waterbear – Tardigrada (0.5 mm)

Long sensory hairs

Foot

Hairyback – Chaetonotidae (0.2 mm)Chaetonotus maximus /



 9. Medicinal leech (Hirudo medicinalis) – 80 mm  10. Fish leech (Italobdella ciosi) – 20 mm

 11. Rotifer (Brachionus sp.) with eggs – 200 μm  12. Hairyback (Chaetonotus sp.) – 200 μm
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14. Caudal furca present at the body end: Chaetonotidae (Fig. 15/12)

– Caudal furca absent; sometimes rounded projections at the body end  15.

15. Club-shaped tentacles on head region; long spines only at the body end: Neogosseidae

– No tentacles; long spines in several clusters all around the body: Dasydytidae

16. Thorax with 3 pairs of short stumpy legs  17.

– Thorax without 3 pairs of any short stumpy legs: True flies larvae – Diptera – 
(Fig. 17/13–14) – p. 334. Aquatic weevil larvae – Curculionidae – p. 244

17. Abdomen with 5 pairs of prolegs; larvae free living, associated with fixed tube of silk spun 
or live in a case made of water plants: Crambid snout moth larvae – Crambidae 
(Fig. 17/15) – p. 330

– Abdomen without prolegs: Aquatic leaf beetle larvae – Donaciinae (Fig. 17/16) – p. 244

Identification key – Freshwater Invertebrates – Invertebrata IV

Hairybacks – Neogosseidae and Dasydytidae

Tentacles Spines on the body

Anterior and anal prolegs Body segments

Head

Plumed gnat larva – Chironomidae / Diptera (8 mm)
and aquatic weevil larva – Curculionidae / Coleoptera (5 mm)

Small china-mark larva – (18 mm)Cataclysta lemnata

SpiraclesHead

Three pairs of stumpy legs Four pairs of prolegs on the abdomen
5 proleg

th

Head

Small legs
Spiracle

Spine

Spines at the body end

Aquatic leaf beetle larva Donaciinae / Coleoptera (12 mm)–



 13. Black-fly (Simuliidae) larva – 5 mm  14. Tabanid (Tabanidae) larva – 20 mm

 15. Small china-mark larva (Cataclysta lemnata)  
– 18 mm

 16. Aquatic leaf beetle larva (Donaciinae) – 12 mm
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18. Body with more than 3 pairs of jointed legs  19.

– Body with 3 pairs of jointed legs  21.

19. Body often globular, divided into prosome and opisthosome or undivided; larva with 3, 
pairs, adult with 4 pairs of jointed legs; up to 3 mm long: Water mites – Hydrachnidae 
(Fig. 19/17) – p. 116

– Body conspicuously segmented, usually divided into head, thorax and abdomen  20.

20. Head with two pairs of antennae; breathing with gills: Crustaceans – Crustacea 
(Figs. 19/18-19) – p. 120

– Animal without any larval stages; head with palps and chelicerae; body with 4 pairs of 
jointed legs: Water spiders – Araneae (Fig. 19/20) – p. 116

Swimming hairs on legs
Undivided body

Eye

1 antenna
st

2 antenna
nd

Side swimmer – (20 mm)Gammaridae pulex

Palp

Prosome

Opisthosome

Water spider – (16 mm)Argyroneta aquatica

Air-bubble



 17. Water mite (Hydrachna sp.) – 2 mm  18. Side swimmers (Gammaridae) – 20 mm

 19. Stone crayfish (Austropotamobius torrentium)  
– 9 cm

 20. Water spider (Argyroneta aquatica) – 16 mm
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21. Animal with wings  22.

– Animal without wings  23.

22. Forewings strongly sclerotised to form wing cases (elytra): Beetles – Coleoptera 
(Figs. 21/21–22) – p. 244

– Forewings partly (hardly) sclerotised to form overlapping wing cases; mouthparts 
forming a more-or-less prominent pointed rostrum: Water bugs – Heteroptera 
(Fig. 21/23) – p. 222 

23. Larvae without wingpads  24.

– Mature nymphs with wingpads  30.

24. One pair of anal prolegs with sclerotised hooks; larvae often live in cases or nets: 
Caddisfly larvae – Trichoptera – p. 300

Hind coxa
(bases of leg)

Modified
fore-tarsi

Antenna

Eye

Legs with strong
swimming hairs

Yellow margins of the
pronotum and elytra

Male great diving beetle – (30 mm)Dytiscus marginalis

Eye

Eye

Forewing

Pointed rostrum

Short, blunt rostrum

Long-bodied water scorpion head
from above and front of the Corixidae head

Lesser water boatmen
Corixidae

Head
Pronotum Meso- and metanotum

Anal hook
Jointed legs

Case

Dorsal tubercle

Ecnomidae and longhorned caddisfly – Leptoceridae larvae (10 mm)



 21. Diving beetle (Hydroporinae) – 5 mm  22. Diving beetle (Laccophilus sp.) – 5 mm

 23. Long-bodied water scorpion (Ranatra linearis) feeding on lesser water boatman (Corixidae) – 35 mm
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– Body without anal prolegs with sclerotized hooks  25.

25. Bristly larvae; two long slender sucking tubes on the head: 
Osmylidae, Spongeflies – Sysiridae  larvae (Fig. 23/24) – p. 294

– Head without sucking tubes  26.

26. Short-legged insects with spring tail at the body end; mouthparts inconspicuous; 
up to 2 mm long: Springtails – Collembola  27. – p. 162

– Long-legged insects without spring tail at the body end; well-developed mandibles; longer 
than 2 mm long  29.

27. Body globular, thorax and abdomen partly fused and indistinctly segmented; yellowish or 
greenish in colour; up to 1 mm long: Sminthuridae

– Body elongated; thorax and abdomen distinctly segmented  28.

28. Mouthparts oriented downward; first segment of thorax visible from dorsal view; spring 
tails curled inward: Poduridae (Figs. 23/26–27)

– Mouthparts oriented forward; first segment of thorax unvisible from dorsal view; spring 
tails not curled inward: Isotomidae (Fig. 23/25)

Spongefly – Sisyridae / Neuroptera larva (5 mm)

Sucking tube

Antenna

Eye

Antenna
Jointed legs

Spring tail

Sminthurides aquaticus (0.5 – 1 mm)

Eye

Antenna

Spring tail

Eye

Antenna Spring tail

Podura aquatica Isotomurus palustris(1 mm) and (2–3 mm)



 24. Osmylus fulvicephalus / Neuroptera larva  
– 15 mm

 25. Isotomurus palustris / Collembola – 2.5 mm

 26. Podura aquatica / Collembola – 1.2 mm  27. Podura aquatica / Collembola specimens on the 
water surface – 1.2 mm
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29. Body elongate, brownish; pincer-like jaws; abdomen with seven pairs of lateral filamentous 
gills; a single, long caudal filament; up to 26 mm long: Alderfly larvae – Sialidae 
(Fig. 25/28) – p. 294

– Body without a single, long caudal filament; head usually with pincer-like jaws: Beetle 
larvae – Coleoptera (Figs. 25/29–30) – p. 244

30. Larvae without any caudal processes; mouthparts forming a more-or-less prominent 
pointed rostrum: Water bug larvae – Heteroptera (Fig. 25/31) – p. 222

Strong mandible

Antenna

Gills
Caudal filament

with hairs

Alderfly larvae (30 mm)– Sialis lutaria

Beetle larvae: Riffle beetle – (3 mm), (5 mm),

(8mm), Helophoridae (9 mm),

whirligig beetle – Gyrinidae (8 mm)

Elmis aenea Berosus spinosus

Hygrobia hermanni

Eye

Wingpad

Hair-fringed legs

Backswimmer – Notonectidae and lesser water boatmen – Corixidae larvae



 28. Alderfly (Sialis sp.) larva – 26 mm  29. Larva of great diving beetle  
(Dytiscus marginalis) – 30 mm

 30. Colymbetes sp. / Coleoptera larva – 8 mm  31. Saucer bug (Ilyocoris cimicoides) larva – 10 mm
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– Body with 2 or 3 caudal processes, head without pointed rostrum  31.

31. Head with hinged, protrusible mask; slender nymphs with three leaf-like, caudal gills 
(Damselfly larvae – Zygoptera) or large, stout nymphs without external gills and with 
spine-like processes at the body end (Dragonfly larvae – Anisoptera): Odonata larvae 
(Figs. 27/32–33) – p. 194

– Head without hinged, protrusible mask; two or three filamentous tails; abdomen with 
paired lateral gills: Mayfly larvae – Ephemeroptera (Fig. 27/34) – p. 164

– Head without hinged, protrusible mask; two filamentous tails; abdomen without gills: 
Stonefly larvae – Plecoptera (Fig. 27/35) – p. 210

Antennae

Eye

Wingpad

Leaf-like gill

Eye

Wingpads

Spine-like processes

Antennae
Antennae

Odonata larvae: Platycnemidae (15–30 mm)
club-tailed dragonflies – Gomphidae (30 mm), hawkers – Aeschnidae (40 mm)

white legged damselflies –

Labial mask

Mayfly larvae: Flatheaded mayflies – Heptageniidae (15 mm)
and greendrake – (30 mm)Ephemera danica

Gills
Gills

Stonefly larvae: sp. (30 mm), and sp. (10 mm)Perla Nemoura

Abdominal segments without gills

Filamentous tails



 32. Platycnemidae / Odonata larva – 17 mm  33. Anax imperator / Odonata larva – 40 mm

 34. Metreletus balcanicus / Ephemeroptera larva  
– 7 mm

 35. Nemoura cinerea / Plecoptera larva – 8 mm
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The phylum of sponges (Porifera) contains sessile organisms, most 
of which live in marine habitats. The few species of freshwaters all 
belong to the class of demosponges (Demospongiae). Sponges live 
in colonies and represent a differentiation level not reaching that of 
the real tissues. Their most common growth form is an encrustation 
of some millimetre thickness on the surface of submersed objects. 
Other species form finger-like branches up to 10–20 cm length (Fig. 
29/1).
On the body surface of sponges several minuscule pores (ostia) are 
visible. Water enters into the animal via these openings and then it 
flows through a labyrinth-like tunnel system into the chambers (flag-
ellate canals) neighbouring the spongocoel. Here, the choanocytes, 
lining the walls, absorb the nutrients, i.e. organic debris, protists and 
bacteria. Absorbed food particles are digested by the amoebocytes 
(archaeocytes), and these cells deliver nutrients to all the other ones. 
Water exits the spongocoel through the slightly constricted osculum. 
The sponge body is supported by the spicules and needles (Figs. 
31/4–5) produced by the sclerocytes. Together with spongocytes 
these cells produce the ‘skeleton’ of the sponge that determines its 
shape. The needles of the spongocytes are composed of inorganic 
silica (SiO2), while spongocytes secrete jodine containing skeletal 
proteins called spongin. 
The vegetative reproductive structures of freshwater sponges are the 
gemmules (Fig. 29/2). These yellow, spherical bodies of 1–2 mm di-
ameter are chiefly formed in autumn within the sponge. The interior 
of the gemmule is a mass of undifferentiated stem cells (archaeo-
cytes). The cluster of archaeocytes is surrounded by a quite resistant 
wrapping composed of skeletal elements that are characteristic of the 
sponge species (Figs. 31/6–7). Stem cells are connected to the out-
side through the micropyle (aperture), to which a pore tube attaches 
in certain species. In spring, cells escape from the gemmule through 
the micropyle so as to develop into a new sponge. A further way of 
asexual reproduction in sponges is budding, which determines the 
shape of the sponge colony. Freshwater sponges also reproduce sexu-
ally by producing gametes. Sperm cells are carried into the animal by 
the water flow; then they are captured and engulfed by the choano-
cytes, which finally deliver them to the egg cells. The fertilised egg cell 
remains within the sponge for some time; then it develops into a cili-
ated larva (parenchymula) that leaves the parent’s body, settles down 
and turns into a new sponge individual. Desmosponges are identi-
fied on the grounds of their gemmules. The surrounding layer of the 
gemmule contains dumbbell-shaped silica needles (birotulate gem-
moscleres) or slightly curved, spiny gemmoscleres (Figs. 31/6–7).

F
Spongilla lacustris

reshwater sponge
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 1. Colony of a freshwater sponge (Spongilla lacustris) – 20 cm

 2. Gemmules of Spongilla lacustris – 1 mm  3. Colony of Ephydatia fluviatilis – 4 cm
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1. Aperture of gemmula with a tube  2.

– Aperture of gemmula without a tube  3.

Gemmules with and without tube (diameter about 0.2–0.8 mm)

2. Sponge dark grey – Eunapius carteri balatonensis

– Sponge dark yellowish-grey; no microscleres in sponge body – Eunapius fragilis

3. Gemmule spicules (gemmoscleres) in a layer surrounding the gemmules; gemmoscleres 
with wheel-like (birotulate) structures at each end  4.

– Gemmoscleres not birotulate, more or less pointed at each end and with minute spines; 
microscleres slightly curved and with spines – Spongilla lacustris (Figs. 29/1–2 and 
31/4–7)

Colony of (15 cm)Spongilla lacustris

4. Megascleres with spines; birotulate gemmoscleres shorter than the width: 
Ephydatia muelleri

– Megascleres entirely smooth; birotulate gemmoscleres longer than the width: Ephydatia 
fluviatilis (Fig. 29/3)

Birotules gemmoscleres (up to 0.6 mm long)

Identification key – Sponges – Porifera



 4. Needle-like spicules in the colony of Spongilla 
lacustris (light microscopic image)

 5. Spicule of Spongilla lacustris (scanning electron 
microscopic image)

 6. Gemmule of Spongilla lacustris  
(scanning electron micrograph)

 7. Gemmoscleres of Spongilla lacustris  
(scanning electron micrograph)
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The phylum of cnidarians (Cnidaria) contains species of simple 
structure having two main forms: the sessile polyp and the free-
swimming medusa (jellyfish). Polyps are soft, contractile animals 
with tube-like body that binds to the substratum with an attachment 
disc. On the other pole of the body, around the mouth are the con-
tractile tentacles that play role in capturing and swallowing the prey. 
The body wall consists of three layers. Between the outer and inner 
layers a jelly-like mesogloea develops, which may be of considerable 
thickness in medusae, yet only up to some tenth of a micrometre in 
case of hydras. The outer layer consists chiefly of epitheliomuscu-
lar cells. Their basal part contains contractile muscle fibres oriented 
parallel to the longitudinal axis of the body, so the contraction of 
these fibres shortens the animal. The inner cell layer also contains 
similar cells, yet their muscle fibres are arranged in a concentric man-
ner, thus they contract when the animal elongates. Two further cell 
types of the outer layer are the cnidocytes and the nerve cells. With 
their projections the latter connect to each other and to the other two 
cell types. This interconnected network comprise the diffuse nerve 
system characteristic of the cnidarians, which above all coordinates 
the processes of growth, development and locomotion. Among the 
epitheliomuscular cells frequent are the less differentiated cells that 
can turn into any previously mentioned type. These cells are respon-
sible for the high regenerative capability of hydras. Should we trans-
versely halve an elongated hydra, thin tentacles would be formed on 
the lower part by the very next day, while the upper half would de-
velop a new attachment disc. The outer cell layer contains the cnido-
cytes (Fig. 33/2) serving the function of prey capture. Within these 
cells special organelles, called cnidae (cnidocyst or nematocyst), exist 
with a coiled tubule (thread). When touching the lid of the cnida it 
bursts open, the thread is ejected and the venom or the gluey mate-
rial filling the cnida is injected into the wound or onto the surface 
of the prey. According to their function several types of cnydocyst 
are distinguished and they form batteries (usually around the tenta-
cles). The cnidocysts over the tentacles are easy to identify; the largest 
ones are important for prey capture. The tiny hairs observable on the 
sides of the tentacles are the trigger cilia of the cnidocysts, which ac-
tivate the cells when touched. Covering the tentacles with the cover-
slip discharges some of the cnidocysts; thus, at high magnification 
(small picture) we can observe the cnidae detached from the tentacles 
and the long threads ejected outwards. Cnidarians feed principally 
on small crustaceans and insect larvae, which just rarely avoid be-
ing swallowed if once touched by the undulating tentacles. Digestion 
of the prey begins in the coelenteron, and the process is completed 
within the inner cell layer.

Fresh-water polyp
Hydra vulgaris

Chapter : Cnidarians  – Cnidaria

 
DOI 10.1007/978-3-7091-1547-3_4, © Springer-Verlag Wien 2013
G. Kriska, Freshwater Invertebrates in Central Europe: A Field Guide,



 1. Hydra vulgaris captured a side swimmer  
(Gammaridae) – 15 mm

 2. Part of hydra’s tentacle and two discharged 
cnidocysts (light microscopic image)

 3. Green hydra (Hydra viridissima) – 15 mm  4. Green hydra (Hydra viridissima) – 15 mm  
(light microscopic image)
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Hydra viridissima (green hydra) (Figs. 33/3–4) is the sole Europe-
an cnidarian that live in symbiosis with green algae (zoochlorellae). 
Algal cells are protected within the body, while the hydra receives 
food in exchange due to the photosynthetic activity of the algae. 
Though living in mutualistic interaction, green hydra does not give 
up predation. This cnidarian living in smaller ponds and lowland 
brooks is about 1–2 mm, yet reaching the length of 15 mm when 
expanded. It is frequent on the weeds of thermal pools, but it can be 
collected also from ice covered waters.
The yellowish-brown Hydra vulgaris (fresh-water polyp) is a com-
mon species in brooks, oxbows and lakes of dense aquatic vegeta-
tion. Here, it usually hangs from the lower side of the floating leaves 
of rooted waterplants (e.g. frogbit, floating heart). The cnydocytes 
of the extended tentacles burst open by touch and capture the prey 
with sticky threads. The prey can even be a freshwater shrimp that is 
larger than the hydra itself (Fig. 33/1).
Cordylophora caspia (freshwater hydroid) forms shrub-like colo-
nies of 5–6 cm, always attached to a substrate, e.g. water plants or 
fallen twigs. Individual polyps are club-shaped with 10–12 tentacles 
arranged in several whorls around the mouth. Each polyp develops 
at the end of a branching stalk that is covered by a system of pipes 
consisting of chitinous compounds. From June to October the col-
ony gives rise to reproductive buds in which gametes are produced. 
Fertilised egg cell develops into a ciliate larva (planula) that later 
settles down and founds a new colony.
Craspedacusta sowerbyi (freshwater jellyfish) (Figs. 35/5–7) is the 
only freshwater cnidarian that has both polyp and medusa form. 
It is frequent in particularly clear watered oxbows and mine pits 
with gravel bed. The polyp stage of some millimetres lives on water 
plants or among debris on the bottom. The tentacle-less polyps al-
ways live in pairs. The polyp produces the 1–2 mm wide medusa, 
which reaches a diameter of 2 cm by the end of the summer. The 
medusa consists of an upper and a lower bell. From the contact 
line of the bells protrude the tentacles. Cnidocytes of the medusa 
usually fasten the prey at the mouth tube; later it slowly gets into 
the gastrocoel. Digestion is completed in the gastrovascular canals 
that run radially from the gastrocoel towards the margin of the bell. 
Medusae principally feed on planktonic crustaceans. White gonads 
of radial symmetry are clearly visible in the translucent bell. The 
sexual reproduction of the medusae results a ciliate larva (planula) 
that later settles down and develops into a polyp.

Freshwater hydroid
Cordylophora caspia



 7. Water flea in the gastric cavity of freshwater jellyfish (Craspedacusta sowerbyi)

 5. Freshwater jellyfish (Craspedacusta sowerbyi) – 20 mm

 6. Freshwater jellyfish (Craspedacusta sowerbyi) capturing water flea
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Although the majority of the species in the phylum of flatworms is 
parasitic, the subphylum Turbellaria contains free-living animals. 
One group of freshwater turbellarians consists of microscopic ani-
mals up to 3 mm in length. With the aid of the cilia covering their 
body and their muscle system, these species principally slide on the 
substratum, yet some are even capable of swimming. Their simple, 
straight gut begins with a mouth situated either on the anterior head 
part or on the ventral side of the body. Most species are carnivorous, 
but some feed on algae or plant debris. They reproduce sexually by 
laying eggs, from which small worms hatch so there is no larval stage. 
In case of some species, offsprings produced by budding may remain 
attached to the parent, which results in chains of several individuals. 
A remarkable species is the emerald green Typhloplana viridata (Fig. 
37/2) belonging to the Microturbellaria. The characteristic colour of 
this flatworm is caused by green algae living within its body. The body 
length of adult triclads (Tricladida) chiefly exceeds 6 mm. These flat-
tened, soft-bodied, contractile animals have a definite ‘head-end’ that 
bears two or more cup eyes and often lateral or anterior projections, 
too. The number of eyes and the position of the appendages on the 
head are important identification features. Triclads feed on smaller 
crustaceans and insect larvae, but may also eat carcass. They capture 
the prey with their muscular pharynx eversible on their ventral side. 
Food is digested in a blind-ended, complex and highly branched in-
testine (gastrovascular cavity). Undigested material is regurgitated 
through the mouth. Their egg capsules of 1–4 mm enclose several 
eggs and they are anchored to the substratum with a thin thread. 
Egg capsules are orange when excluded (Fig. 37/4) then turn into 
dark brown or black within a few hours (Fig. 39/6). Turbellarians 
have an admirable ability to regenerate. Halved animals develop their 
missing organs within 1–2 days. Turbellarians are common in plant 
debris close to the bottom, among water plants or on the lower side 
of stones from where the delicate, vulnerable animals can be collected 
with a fine brush. Submersed traps, containing raw meat or liver as 
bait, attract the worms from a far distance, so these are also proper 
tools for collecting them.
In middle and lower parts of highland brooks lives Dugesia gono-
cephala (Figs. 37/3, 39/5, and 43/12) that has a triangular head due 
to the presence of two organs sensing the currents of water. With the 
aid of these, this planarian can define the direction of water flow and 
by turning against the stream it can minimise the risk of drift.
The mottled grey or brown Dugesia tigrina (freshwater planar-
ian) was introduced into Europe with aquarium plants from North 
America. The length of the animal does not exceed 25 mm. Its trian-
gular head bears ear-like lateral projections.

Crenobia alpina

Dugesia

gonocephala

Dugesia lugubris

Chapter : Flatworms – Platyhelminthes
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 1. Microturbellaria – 1 mm  
(light microscopic image)

 2. Typhloplana viridata – 1 mm  
(light microscopic image)

 3. Dugesia gonocephala – 30 mm  4. Egg capsules of Dugesia gonocephala
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Planaria torva (Fig. 41/11) is a common species of running and still 
waters. This animal is up to 12 mm in length. It is slightly pointed 
and has no projections. Both ventral and dorsal side of this animal 
is greyish or brown.
Dendrocoelum lacteum (Figs. 13/6 and 41/8) lives close to the bot-
tom of still and running waters both in mountains and lowlands. Its 
body length may be even up to 25 mm. Within the white body of 
the animal, often visible is the reddish or greenish outline of the gut 
system filled with food particles.
Bdellocephala punctata is a large (35 mm) planarian living in the 
mud or under the stones in lakes and canals. This carnivorous flat-
worm feeds exclusively on living prey, mostly on waterlice, water 
fleas and larvae of chironomoids.
Dugesia lugubris, living in similar habitats, is a dark grey or brown-
ish animal, up to 20 mm (Figs. 39/7 and 43/14).
Crenobia alpina is a typically dark grey, sometimes brown or black-
ish flatworm, up to 15 mm (Fig. 43/13). It is frequent in the high-
land brooks of many regions, in the middle mountains occurs most-
ly near cold and clear springs. In addition to surface waters it may 
also live in underground waters, e.g. in  caves.
Phagocata vitta is a whitish planarian never exceeding 15 mm in 
length. It lives in small, cold upland brooks and chiefly feeds on 
olygochaetes and chironomid larvae. It competes with the species 
Crenobia alpina and Polycelis felina for the food and the habitat; thus, 
they usually cannot be observed in the same environment.
Species of the genus Polycelis, common in several different habitats, 
are up to 15 mm. Polycelis felina lives in clear highland brooks, while 
Polycelis nigra (Fig. 41/9) in still and slow-flowing waters. Their 
common feature is the presence of 10 or even more eyes fringing the 
anterior edge of the body in a single row (Fig. 41/10).
Planarian species have a really characteristic distribution pattern in 
the upland brooks. Crenobia alpina lives in the upper region or often 
only at the spring effluent of small European brooks. In the middle 
region occurs Polycelis felina, while the lower reaches are inhabited 
by Dugesia gonocephala sometimes together with Dendrocoelum lac-
teum. This zonate pattern can be traced back to the behaviour of the 
species following the glacial period. Crenobia alpina preferring cold 
water has the narrowest tolerance to temperature; thus, it withdrew 
into the refugia around the springs. Polycelis felina of a less narrow 
temperature tolerance inhabited the next region of the brooks, while 
Dugesia gonocephala and Dendrocoelum lacteum having the broadest 
tolerance to temperature remained at the lowest reaches.

Dendrocoelum

lacteum

Planaria torva

Polycelis felina

Flatworms – Plathelminthes



 7. Dugesia lugubris – 20 mm

 5. Dugesia gonocephala – 30 mm

 6. Egg capsule of Dugesia gonocephala
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1. Body whitish  2.

– Body dark coloured  3.

2. Description: Two median eyes; body length up to 15 mm. Feeding group: Predator. Habi-
tat: Cold mountain and subterranean streams: Phagocata vitta

– Description: Two lateral eyes; body length up to 30 mm. Feeding group: Predator. Habi-
tat: Still or slow-flowing waters: Dendrocoelum lacteum (Figs. 13/6, 41/8)

Phagocata vitta Dendrocoelum lacteum(15 mm) and (25 mm)

3. Head with 2 (sometimes 3 or 4) eyes  4.

– Description: Body brown or blackish; head with 10 or more eyes arranged in a single 
row around anterior body margin; body length up to 15 mm. Feeding group: Predator. 
Habitat: Still or slow-flowing waters (P. nigra), cold mountain and subterranean streams 
(P. felina): Polycelis (Figs. 41/9–10)

Eyes

Polycelis nigra Polycelis felinaand (15 mm)

4. Description: Body brownish marked with dark blotches; head narrower than body; 
well-developed ridge present between eyes; head with 10 or more eyes arranged in a single 
row around anterior body margin; body length up to 35 mm. Feeding group: Predator. 
Habitat: Lakes and canals, under stones and in mud: Bdellocephala punctata

Identification key: Flatworms – Platyhelminthes – Tricladida I



 8. Dendrocoelum lacteum – 25 mm  9. Polycelis nigra – 15 mm

 10. Eyes of Polycelis nigra (light microscopic image)  11. Planaria torva – 12 mm
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– Head more or less as wide as the body, head without ridge between the eyes  5.

5. Description: Body dark grey or brownish; short tentacles at each anterior corner of the 
head; body length up to 15 mm. Feeding group: Predator. Habitat: Cold mountain 
streams: Crenobia alpina (Fig. 43/13)

– Head with or without lateral projections  6.

6. Description: Body grey or brownish; head triangular, with two lateral projections; body 
length up to 30 mm long. Feeding group: Predator. Habitat: Running waters: Dugesia 
gonocephala (Figs. 37/3–4, 39/5–6, and 43/12)

Prominent ridge between the eyes

Head triangular
with small lateral projection

Short tentacle

Bdellocephala punctata Dugesia gonocephala

Crenobia alpina

(35 mm), (30 mm)

and (15 mm)

– Head without tentacles or projections  7.

7. Description: Body dark grey or brownish; ventral surface paler than the dorsal one; head 
rounded or slightly pointed and with two lateral eyes; body length up to 20 mm. Feeding 
group: Predator. Habitat: Still or slow-flowing waters: Dugesia lugubris (Figs. 39/7 and 
43/14)

– Description: Body dark grey or brownish; ventral surface as dark as the dorsal one; head 
squared or very slightly pointed and with two median eyes; body length up to 20 mm. 
Feeding group: Predator. Habitat: Still or slow-flowing waters: Planaria torva 
(Fig. 41/11)

Dugesia lugubris Planaria torva(20 mm) and (12 mm)

Identification key: Flatworms – Platyhelminthes – Tricladida II



 14. Dugesia lugubris and its head – 20 mm

 12. Dugesia gonocephala – 30 mm

 13. Crenobia alpina – 15 mm
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Hairybacks (Gastrotricha) (Figs. 45/1–2) are microscopic organ-
isms up to 600 μm. These bilateral animals have elongated, worm-
like body. Their body surface is covered with cilia arranged in longi-
tudinal and transverse stripes. Despite their common name cilia are 
more frequent on the ventral surface than on the back. With these 
organelles the flexible animals move quickly on the mud surface rich 
in decaying debris or amongst water plants where they feed on algal 
cells and bacteria. Among the projections of the head, ciliated tufts 
are present. These whisker-like threads serve the functions of tactile 
sense and locomotion. Their neck region is of various lengths, and it 
bears pairs of sensory bristles. The trunk is a flattened part of their 
body with an arched upper surface and a usually forked posterior end 
(‘caudal furca’, ‘feet’). These often possess adhesive glands producing 
a substance that attaches the animal temporarily to the substratum 
during feeding. The thin epithelium of hairybacks is covered by im-
brications of regular cuticular scales being produced into shorter or 
longer scale spines. In addition to these, simple, moveable spines may 
also be present. Only female hairybacks are known that develop their 
oval eggs by parthenogenesis.
More than half of the European species belong to the genus Chae-
tonotus. The cuticular scales of these animals have spines of various 
lengths.
Scales of the genus Lepidodermella bears neither crests nor spines.
The body surface of Ichthydium species is completely smooth with-
out scales.
Waterbears (moss piglets, Tardigrada) (Fig. 45/3) are minute 
animals; even the largest species are shorter than 1.5 mm. Their cy-
lindrical body consists of the unisegmented head and the trunk of 
four segments. Recognising their head is eased by the presence of 
the mouth and the two eyespots. Their body surface is covered by 
flexible and transparent cuticle. In case of some species (Echiniscus) 
the dorsal cuticle forms hardened armour. From their four pairs of 
lobopodial legs, the last pair turns backwards. Each leg bears claws, 
suckers or fingers that help climbing. Muscles, visible through the 
translucent body wall, have definite origin and insertion sites and 
can independently flex the limbs. Legs are extended by the pressure 
of the body fluid. In the head of waterbears easily recognisable is the 
oval, muscular pharynx. Attached to the anterior part of the phar-
ynx is a feeding apparatus consisting of a protrudable sucking tube 
and two calcified spines. Tardigrades penetrate the cell wall of algae 
and other plant cells with the spines; then they suck out the content 
of the cells. Male waterbears are quite rare; they reproduce mostly 
by parthenogenesis. The finely ornamented eggs are hidden in the 
cast skin following moulting. They have no larval stage. 

Chapter : Hairybacks – Gastrotricha, Waterbears  – Tardigrada

Hairyback
Chaetonotus

maximus
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 1–2. Hairybacks (Chaetonotus sp.) – 600 μm (light microscopic image)

 3. Waterbear (Tardigrada) – 1 mm (light microscopic image)
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Rotifers (wheel animals) are widespread throughout the world. 
They comprise a remarkably diverse group concerning their form, 
shape and species number, as well. More than 1,000 species are 
known from Europe. Only some genera are present in the sea; the 
majority occurs in freshwaters. These latter species are abundant 
animals of all kinds of wet or moist habitats, including such incred-
ible places like mosses and lichens, growing in roofs or even gutters. 
Should the habitat completely dry out, they contract, encapsulate 
and begin a dormant life (anhydrobiosis). In this state of suspended 
animation, rotifers may remain alive for several months or even years. 
When rehydrated, they quickly resume their activity within a few 
hours. They are well adapted to extreme environmental conditions; 
some species inhabit thermal springs, others live in the meltwater 
pooled on the surface of glaciers. Several rotifers are free swimming 
and are permanent or temporary members of the plankton. Some 
surface inhabiting species shin around on waterplants, stones or on 
the muddy bottom (bdelloids – Bdelloidea), while others live on 
the armour of crustaceans or insects (epizootic species). The body 
length of rotifers is between 25 μm and 2 mm, yet most of them 
are around 200–400 μm, a size similar to that of the ciliated pro-
tozoans. The contractile body of these animals is divided into three 
(rarely four) regions: head (neck), trunk and foot. Their body is 
covered by a flexible and transparent cuticle. In several families, the 
cuticle hardens around the trunk to form a tough shell (lorica) that 
may be armed with spines (e.g. Brachionus, Platyias, Keratella, Kel-
licottia species). The lorica is marked with various ornamentations, 
bead-like projections, furrows or lattices. Some rotifers build tubes 
or sheaths around their body. This may be a transparent gelatinous 
capsule that enables the offspring to remain close to each other after 
hatching and thus they can form colonies of several animals (e.g. 
Conochilus species).
Several bdelloid rotifers live in tubes of hardened mucus, which does 
not attach to the body surface (like the gelatinous capsule does), so 
the animal can creep out of it.
Species of the genus Floscularia bearing a four-lobed corona also 
live in small tubules, which are built from their own excrement or 
sand grains.
The head of the animals bears the conspicuous corona (wheel or-
gan) composing of ciliated tracts and sensory bristles. This organ of 
various shapes serves the function of locomotion, and it also creates 
the water current that sweeps the food particles towards the mouth. 
Mouth opens on the ventral side of the animal, usually within the 
corona.

Chapter : Rotifers – Rotifera

Bdelloidea
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Kellicottia
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 1. Brachionus sp. – 500 μm (light microscopic image)

 2. Bdelloid rotifer (Bdelloidea) – 600 μm  
(light microscopic image)

 3. Brachionus sp. – 500 μm  
(light microscopic image)
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The tubular digestive tract leads from the mouth towards the cloaca. 
A characteristic organ of the digestive apparatus is the muscular 
mastax containing hard jaw-like trophi. The main purpose of this 
organ is mastication, but in some species it is protrusible and takes 
part in capturing the food. The largest organ of the trunk is the yolk 
gland surrounding the stomach. Rotifers produce eggs of a remark-
able size concerning the length of the animal. The eggs are finely 
sculptured and in some species remain attached to the lorica and are 
carried by the animal. Most rotifers have a motile, contractible foot 
bearing two or more prehensile toes. Foot chiefly originates from the 
posterior end of the animal, but for that of the round and flattened 
species of the genus Testudinella. Their long and very motile foot 
attaches to the ventral side of the trunk and terminates in a ciliated 
cup. Foot is often absent in planktonic species (e.g. Asplanchna spe-
cies). The foot of the Cephalodella species living close to the bottom 
is hidden in their lorica, from which only the curved toes protrude. 
Not only the foot, but also the toes of the rotifers may be modified 
in some species. For instance, the toes of some Lecane species are 
considerably elongated and fused together to form a distinct organ. 
Several species (Bdelloidea) adhere temporarily to the substratum 
with the sticky end of their toes during feeding or locomotion. In 
addition to the foot and the projections of the lorica, the body of 
rotifers may possess other outgrowths. From the anterior part of the 
non-loricated Filinia species, two long, moveable bristles originate 
that are used for the displacement of the animal. Besides, one or two 
shorter, fixed projections are also present at the end of their body.
Three different types of reproduction occur among the rotifers. They 
hatch quite rarely from fertilised eggs. Species of a single marine or-
der (Seisonidea) reproduce this way. They may also reproduce by 
parthenogenesis, like the bdelloids. The third possibility is the alter-
nating cycle of the previous two processes. In this case, females pro-
duce thin-walled summer eggs asexually (by parthenogenesis) that 
develop into further parthenogenic females. After some time, other 
females laying small, thin-walled eggs also appear. These hatch into 
male animals that copulate with females producing the small type 
eggs (male eggs). Male rotifers are minute, short-living animals that 
are rarely observed.
Males are absent in the class Bdelloidea and are present in less than 
10 % in other rotifer groups.

Rotifers – Rotifera

Lecane

Cephalodella

Filinia



 4. Colony of Conochilus unicornis – 380 μm  
(light microscopic image)

 5. Asplanchna sp. – 1 mm (light microscopic image)

 6. Gastric glands of Asplanchna brightwelli  
(light microscopic image)

 7. Protonephridium of Asplanchna brightwelli  
(light microscopic image)
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Fertilised eggs of monogononts (Class Monogononta) develop into 
thick-walled resting eggs, which are capable of surviving among 
harsh environmental conditions (e.g. drought, cold) unlike the ma-
ture animals. Moreover, resting eggs serve the dispersal of these spe-
cies with the aid of wind or animals (aquatic birds, mammals). From 
the resting eggs parthenogenetic females hatch. Rotifers do not have 
any larval stage in their life cycle. The development of the animals 
is completed in some hours or within a few days after hatching. The 
ephemeral planktonic species live for 4–8 days, while others for 3–4 
weeks.

Rotifers – Rotifera

Collotheca

Polyarthra

Hexarthra

Wheel organ

Mastax

Gastric gland

Stomach

Germovitellarium
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Muscles

Cerebral ganglia
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 8. Conochilus hippocrepis colony – 800 μm  
(light microscopic image)

 9. Brachionus sp. – 500 μm  
(light microscopic image)

 10. Brachionus sp. with eggs – 500 μm  
(light microscopic image)

 11. Emergence of Brachionus specimen from the egg 
(light microscopic image)
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1. Description: Body contractile and telescopic, without lorica; cuticle forms false segments; 
foot usually with two spurs and with 0–4 retractable toes; corona consists of two wheels; 
locomotion by ciliary swimming or looping; up to 1.5 mm long. Benthic: Bdelloidea (Figs. 
47/2 and 53/12–13)

Wheel organ Spur

ToeMastax

– Description: Body not contractile and telescopic, with or without lorica; cuticle forms 
false segments only on foot; foot without spurs and with 0–2 toes; corona exhibits diverse 
shapes, rarely consists of two wheels; locomotion by ciliary swimming or attached to the 
substratum: Monogononta  2. 

2. Sessile or planktonic rotifers; wheel organ wide and cup-shaped usually with marginal 
arms and lobes; sessile species with stiff bristles on up to 7 lobes and without moveable 
cilia; planktonic forms (rare) with a single ring of moveable cilia and live in gelatinous 
tubes; foot long and with pedal disc. Benthic or planktonic: Collothecacea  7. 

– Corona varied in shape and with moving cilia. Planktonic species without gelatinous tubes 
 3.

3. Temporarily sessile or free-swimming rotifers with foot and toes  4.

– Free-swimming planktonic rotifers without foot  5.

– Mostly sessile rotifers sessile, attached to the substrate; foot without toes; some species live 
in free globular colonies  6.

4. Description: Anterior part of lorica with up to 6 spines, sometimes posterior part also 
with spines; foot usually long, segmented or annulated and retractable into the lorica;  
corona with 5 lobes; up to 500 μm. Planktonic: Brachionus (Figs. 47/1, 3, 51/9–11, and 
53/14–15)

Brachionus angularis Brachionusand loricas

Spines
Toes

Egg

Spines
Wheel organ

Identification Key: Rotifers – Rotifera I



 12–13. Bdelloidea sp. – 600 μm (light microscopic image)

 14. Brachionus sp. – 500 μm  
(light microscopic image)

 15. Brachionus sp. with eggs – 500 μm  
(light microscopic image)
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– Description: Similar to Brachionus but foot not retractable into the lorica; up to 350 μm 
long. Planktonic: Platyias (Figs. 55/16–17) 

Toes

SpinesFoot

Cilia

Platyias patulus Platyias quadricornisand

– Description: Rotifers attached to the substratum; lorica with a deep dorsal groove and usu-
ally with spines at each end; toes elongate; up to 250 μm long. Benthic: Mytilina

– Description: Lorica thin and consists of a larger dorsal and a smaller ventral plate; plates 
not in direct contact; foot of two segments, ending in long pointed toes, up to 600 μm 
long. Benthic or planktonic: Euchlanis

– Description: Lorica thin and consists of a dorsal and a ventral plates; plates in direct 
contact laterally; foot of three segments, ending in long pointed toes; up to 200 μm long. 
Mostly benthic: Lepadella (Fig. 55/18) 

Cilia

Ventral
plate

Dorsal
plate

Foot

Toes

Mytilina Euchlanis Lepadella, and species

– Description: Lorica laterally compressed; head retractile and with a separate lorical plate; 
foot of three segments; two toes sometimes fused; up to 120 μm long. Benthic: Colurella

Identification Key: Rotifers – Rotifera II



 16–17. Platyias quadricornis – 350 μm (light microscopic image)

 18. Lepadella ovalis – 200 μm  
(light microscopic image)

 19. Lecane sp. – 300 μm (light microscopic image)
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– Description: Lorica flexible, thin and consists of equal dorsal and ventral plates; foot of 
two segments; two long toes sometimes fused; up to 300 μm long. Mostly benthic: Lecane 
(Fig. 55/19)

– Description: Lorica thin and consists of a ventral, a dorsal plate and a broad lateral collar; 
ventral plate encloses the foot; toes short to long, often curved and different in length; up 
to 300 μm long. Mostly benthic: Cephalodella (Figs. 57/20–21)

Dorsal plate
Lateral

collar
Ventral
plate of

the lorica

Toes

Lecane Cephalodellaspecimen from above and specimens from side view

– Description: Rotifers without lorica; body spindle-shaped and with broad foot and short 
toes; corona oblique; up to 400 μm long. Benthic, epizootic on crustaceans and snails or 
parasitic in algae: Proales

Wheel organ

Foot

Toes

– Description: Rotifers without lorica; foot short; toes unequal, the longer one exceeding the 
body length; up to 700 μm long. Benthic or planktonic: Monommata (Fig. 57/22)

Foot Longest toe

Identification Key: Rotifers – Rotifera III



 20. Cephalodella gibba – 300 μm  
(light microscopic image)

 21. Cephalodella sp. filled with zoochlorellae –  
300 μm (light microscopic image)

 22. Monommata sp. – 700 μm  
(light microscopic image)

 23. Notommata specimen parasited by unknown  
microeukaryotes – 1 mm (light microscopic image)
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– Description: Lorica absent or thin; corona forming a ventral extension and two lateral 
lobes during the swimming; foot and toes short, up to 1 mm long. Benthic or planktonic: 
Notommata (Fig. 57/23)

Short foot

Wheel-organ Toe

– Description: Lorica asymmetrical, often twisted and non-divided; foot short and with or 
without a very long, single toe; up to 600 μm. Benthic or planktonic: Trichocerca

Corona Foot Toe

– Description: Lorica thin, laterally compressed; foot inserted ventrally; toes short and often 
fused; up to 350 μm long. Mostly planktonic: Gastropus (Fig. 59/24)

– Description: Body usually conical and without lorica; corona broad and with 4 strong 
sensory bristles; foot small; up to 600 μm long. Planktonic: Synchaeta (Figs. 59/25–27)

Cilia

Sensory bristle

Foot

Toes fused
together

Gastropus Synchaetaand species

Identification Key: Rotifers – Rotifera IV



 24. Gastropus stylifer – 350 μm  
(light microscopic image)

 25. Synchaeta sp. – 600 μm (light microscopic image)

 26–27. Synchaeta pectinata – 600 μm (light microscopic image)
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5. Description: Lorica strong, dorsoventrally flattened, triangular or rectangular with dorsal 
polygonal facets; lorica with six anterior and 1–2 posterior spines; up to 300 μm long. 
Planktonic: Keratella (Figs. 61/28–29)

Anterior
spines

Polygonal
facets

Posterior
spines

Keratella cochlearis K. quadrata K. serrulata, and

– Description: Lorica strong, triangular, with six anterior, irregularly exposed, unequal 
spines and a single, long posterior one; up to 800 μm long. Planktonic: Kellicottia 
(Fig. 61/30)

Posterior spine

Anterior spines

– Description: Lorica strong, cup-shaped or inverted bottle-shaped with 6 short anterior 
spines; dorsal surface of lorica may be striated; body end rounded or with a posterior 
spine; up to 200 μm. Planktonic: Notholca (Fig. 61/31)

Cilia

Anterior
spines

Striated lorica

Pointed
or rounded body end

Identification Key: Rotifers – Rotifera V



 28. Keratella sp. – 300 μm (light microscopic image)  29. Keratella sp.  with eggs – 300 μm  
(light microscopic image)

 30. Kellicottia longispina – 860 μm  
(light microscopic image)

 31. Notholca sp. – 200 μm (light microscopic image)
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– Description: Body transparent and sack-shaped; lorica absent; up to 1 mm. Planktonic: 
Asplanchna (Figs. 49/5–7 and 63/32)

Wheel organ

– Description: Body cylindrical or rectangular; lorica absent; 3–3 blades or leaf-like move-
able appendages in 4 groups at the corona; locomotion by ciliary swimming or by flicking 
the appendages; up to 200 μm long. Planktonic: Polyarthra (Fig. 63/33)

– Description: Body conical; lorica absent; six unequal, muscular, leg-like appendages that 
terminate in bunches of bristles; body resembles to the nauplius larvae of crustaceans; 
short darting movements by flicking the appendages; up to 250 μm long: Hexarthra

Cilia

Leaf-like
appendages

Leg-like
appendages

Bunches of bristles

Polyarthra Hexarthraand specimens

– Description: Body cylindrical or tapering; lorica absent; two moveable, long bristles at the 
corona and 1–2 motionless ones at the body end; jumping movements by the moveable 
bristles; up to 200 μm long. Planktonic: Filinia (Figs. 63/34–35)

Mobile bristles

Caudal bristle

Identification Key: Rotifers – Rotifera VI



 32. Asplanchna sp. – 1 mm (light microscopic image)  33. Polyarthra sp. – 200 μm  
(light microscopic image)

 34. Filinia sp. with eggs – 200 μm  
(light microscopic image)

 35. Filinia sp. – 200 μm (light microscopic image)
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6. Description: Lorica rounded, transparent and dorsoventrally flattened; foot long, move-
able, annulated, ends in a ciliated cup; foot inserted ventrally; toes absent; up to 200 μm 
long. Mostly planktonic: Testudinella (Figs. 65/36–37)

Wheel-organ

Mobile foot

– Description: Sessile rotifers living in an annulated chitinous tube, often covered with 
debris; corona consists of two rounded lobes; up to 1 mm long. Benthic: Limnias

– Description: Sessile rotifers living in a tube of sand grains or tiny faecal pellets; corona 
consists of four rounded lobes; up to 1.5 mm long. Benthic: Floscularia (Figs. 65/38–39)

– Description: Sessile rotifers, often agregated by the sticky gelatnious matrix they live in; 
corona heart-shaped with a shallow dorsal depression; up to 1.5 mm long. Benthic:  
Lacinularia

Corona
with two rounded lobes

Corona with 4 lobes
Heart-shaped corona

Chitinous
tube

Faecal
pellets

Gelatinous
matrix

Limnias Floscularia Lacinularia, and specimens

Groove

– Description: Rotifers very similar to Lacinularia species but without tube or gelatinous 
matrix; specimens form a spherical aggregate capable of swimming; up to 1.5 mm long. 
Benthic or planktonic: Sinantherina

Identification Key: Rotifers – Rotifera VII



 36. Testudinella sp. – 200 μm  
(light microscopic image)

 37. Testudinella patina – 200 μm  
(light microscopic image)

 38–39. Floscularia sp. – 1.5 mm (light microscopic image)
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– Description: Sessile rotifers inhabiting a gelatinous case covered with debris; corona 
kidney-shaped and with an obvious dorsal appendage; up to 1 mm long. Benthic:  
Beauchampia

– Description: Sessile rotifers inhabiting a gelatinous case covered with debris; corona 
circular or oval and with or without a small dorsal appendage; up to 750 μm long. Benthic: 
Ptygura (Fig. 67/40)

– Description: Sessile rotifers forming spherical aggregations capable of swimming; corona 
horseshoe-shaped and with two small central tentacles; up to 750 μm long. Benthic or 
planktonic: Conochilus (Fig. 67/42)

Beauchampia Ptygura Conochilus, and specimens

Prominent dorsal antenna Short tentacles

7. Description: Sessile or free-swimming rotifers inhabiting a gelatinous case; corona various 
in shape but mostly spherical with marginal lobes, usually equipped with stiff bristles ar-
ranged in clusters; only planktonic species have cilia; foot without toes; up to 1 mm long. 
Benthic or planktonic: Collotheca (Figs. 67/41 and 69/43–44)

Stiff bristle

Marginal lobe

Identification Key: Rotifers – Rotifera VIII



40. Ptygura sp. – 750 μm (light microscopic image)

 42. Conochilus unicornis colony – 380 μm

 41. Collotheca ornata cornuta – 650 μm  
(light microscopic image)
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– Description: Sessile rotifers inhabiting a gelatinous case; corona forms five long arms with 
whorls of bristles; up to 1 mm long. Benthic: Stephanoceros

– Description: Sessile rotifers, living attached to the substratum by a ventral sucker; body 
shape differs from that of any other rotifer; corona with a broad, cavernous mouth and 
without cilia or bristles; up to 700 μm; usually attached to broad-leaved water plants: 
Cupelopagis (Figs. 69/45–46)

Whorls of bristles

Cavernous
mouth

Gelatinous
tube

Stephanoceros Cupelopagisand specimens

Arm with whorls
of bristles

Food particles

Mastax

StomachEggs

Arm

Stephanoceros specimen with opened arms

Identification Key: Rotifers – Rotifera IX



 43–44. Collotheca coronetta – 700 μm (light microscopic image)

 45–46. Cupelopagis vorax – 900 μm (light microscopic image)
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Horsehair (Gordian) worms (phylum Nematomorpha) are ex-
tremely elongated cylindrical worms often exceeding 20 cm in 
length. The diameter of their unsegmented body is chiefly less 
than 1 mm. Their colour is light brown or reddish. Body surface is 
covered with thick, more-or-less hardened cuticle. Muscular sys-
tem consists only of longitudinal muscle elements. The contrac-
tion of the muscles of such arrangement makes the slowly squirm-
ing motion that often results in intricate knots on their body. The 
name of the most well-known genus Gordius originates from the 
appearance of these species resembling the Gordian knot (Figs. 
71/1–2). Horsehair worms are most often found in slowly flow-
ing regions of mountain brooks and in the spring outflows close 
to the bottom. Adults do not feed at all; thus, their digestive tract 
is vestigial. Organs of respiration, circulation and excretion are 
missing. Individuals are quite similar to each other, yet males can 
be identified on the grounds of their two posterior tail-lobes, the 
genital papillae. Females attach the fertilised eggs in gelatinous 
strings to submersed stones and water plants. Subsequent to 
hatching, microscopic larvae search their appropriate hosts: dif-
ferent kinds of aquatic insects, diving beetles and caddisfly larvae. 
With a trunk-like organ, larvae penetrate the body of the host 
where they develop till maturity. Should a carnivorous insect eat 
the infected host, larvae can invade its body and continue their 
development within (i.e. as in a new host). Beside aquatic insects, 
terrestrial ones such as grasshoppers, cockroaches and beetles can 
be parasitised by horsehair worms. The total development of the 
Gordian worms takes place within the host, while they more and 
more completely fill its body cavities. Following the death of the 
host, worms emerge from the corpse via the anus (or close to it) 
and look for an appropriate site to lay their eggs.
Most frequent animals found in the sediment of freshwaters be-
long to the phylum of roundworms (Nematoda) (Figs. 71/3–4). 
These elongated, unsegmented, cylindrical animals are covered by 
a hard yet flexible cuticle. Below the epithelium longitudinal mus-
cle bundles are found. The characteristic undulating motion of the 
animal is the result of the alternating contraction of these muscle 
fibres. They may be either carnivorous or herbivorous, but they are 
primarily decomposers of the dead organic matter. Their straight 
digestive tract is divided into foregut, midgut and hindgut. They 
have neither circulatory nor respiratory organs, yet their excretory 
organ is unique among animal phyla. The centre of their nervous 
system is a circular nerve ring surrounding the pharynx. Their sen-
sory organs are quite simple. Most nematodes are dioecious, and 
the sexes are often easy to distinguish. 

Chapter : Horsehair Worms – Nematomorpha, Roundworms – Nematoda

Roundworm
Nematoda
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 1-2. Horsehair worms (Gordius sp.) – 20 cm

 3–4. Roundworms (Nematoda) – 1 mm (light microscopic image)
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Besides several small, marine groups, the phylum of molluscs (Mol-
lusca) contains three large, well-known classes, that of the gastropods 
(snails and slugs, Gastropoda), bivalves (mussels and clams, Bivalvia) 
and cephalopods (Cephalopoda). Among them, gastropods and bi-
valves occur in freshwater habitats. Gastropods are unsegmented ani-
mals with a body consisting of head, foot, mantle and visceral hump. 
The head of aquatic snails bear a pair of tentacles. At the base of each 
tentacle is a pit eye capable of sensing the direction of light. The mouth 
opens on the ventral side of their head. Their characteristic feeding 
organs are the radula and a chitinised jaw both used for rasping or 
scraping up the food. The inner organs of the molluscs are within the 
visceral hump, which is surrounded by a fold of the body wall called 
mantle. The function of the mantle is to secrete the calcareous mate-
rial composing the shell of the animal. The shell of snails is composed 
of one single piece that may be either coiled or cap-like. The tip of the 
coiled shell is the apex. The whorls expand continuously downwards, 
right till the opening called aperture at the bottom. The contact lines 
of the adjacent whorls are the sutures, visible on the surface of the 
shell. Gilled aquatic snails close the aperture with a lid, the operculum, 
when they retract their body into the shell. Pulmonate snails lack such 
an operculum. In the central axis of the shell a columella is formed by 
the tightly coiled whorls. If the coils are rather loose, a hollow tube 
is visible in the axis instead, that has a small opening at the bottom, 
called umbilicus. The shell may be either dextral or sinistral. Dextral 
shells are coiled clokwise in top view, i.e. in frontal view their aperture 
is situated to the right of the vertical mid-line of the shell. The respira-
tory organ is either a gill within the mantle cavity or a special, vascu-
lated region of the mantle wall, the lung, which is capable of absorbing 
atmospheric oxygen. 
The shell of the lake limpets (Acroloxidae) is uncoiled, up to 7 mm 
in length and 2 mm in height (Fig. 87/24). The wall of the shell is 
rather thin and translucent, with concentric growth lines. Sometimes 
the shell is ornamented by radial stripes originating from the apex. 
Seeing the shell from above, the small apex situated at the last third 
of the shell is conspicuously offset to the left. Lake limpets chiefly in-
habit stagnant waters, but occasionally they occur in slowly streaming 
brooks and rivers, as well. This mollusc lives on aquatic plants or on 
the immersed leaves of reed or cattail. It feeds on algae or plant debris. 
Ancylids (river limpets) are quite similar in appearance to the lake 
limpets and previously comprised a common family with them (An-
cylidae). However, river limpets are recently classified into the family 
of ramshorn snails (Planorbidae).

Chapter : Snails, Limpets and Mussels – Mollusca

Pond snail
Radix ampla

Lake limpet
Acroloxus lacustris
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 1. Marsh snail (Stagnicola palustris, Lymnaeidae) – 30 mm

 2. River limpet (Ancylus fluviatilis, Planorbidae) –  
8 mm

 3. Ferrissia clessiniana (Planorbidae) – 4 mm
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Valve snail
Borysthenia naticina

Theodoxus

transversalis

River snail
Viviparus contectus

Ancylus fluviatilis (river limpet) (Figs. 73/2 and 87/26) is most often 
observed in clear brooks of the hills, where it lives in colonies attached 
to the surface of stones. In addition to brooks, it may be present in riv-
ers, springs and in cold-watered lakes, close to the shore. The cap-like 
shell is up to 8 mm long and 6 mm high. Its surface is ornamented 
with concentric and radial lines. The blunt apex of the house is slightly 
offset to the right. River limpet feeds on plant debris and the algae 
cover of stones.
Like the river limpet, Ferrissia clessiniana (freshwater limpet) (Figs. 
73/3 and 75/4) was also classified into a separate family (Ferrissii-
dae) previously, but today it is also considered as a member of the 
ramshorn snail family. This limpet of a length up to some millimetres 
resembles the lake limpet, yet its shell is narrower and its apex is blunt. 
From the apex fine furrows radiate towards the rim of the shell. It lives 
on aquatic plants in still and slow-flowing waters.
Snails of the family Valvatidae (valve snails) have small shells, up to 
7 mm, with a circular aperture. Their shell is low with a broad basal 
whorl; the shell of Valvata cristata is a totally flat coil with no spire. 
They inhabit the dense weed of still and slow-streaming waters. The 
shell of the ovoviviparous Borysthenia naticina (Fig. 87/25) is coiled 
into a conic spiral.
Species of the family Neritidae have thick-walled, streamlined shell. 
Unlike other aquatic gastropods, the width of the aperture exceeds 
both the half of the height and the half of the breadth of the shell.  
A further unique feature of the family is the presence of a broad ledge 
inside the aperture. Most species live in rivers or on the wave eroded 
shore of lakes, attached to stones and other objects. They lay their egg 
capsules of 30–70 eggs onto the shell of each other. In each capsule 
one single snail hatches that feeds on the other eggs. Theodoxus trans-
versalis (striped nerite) (Figs. 89/27–28), Theodoxus danubialis (Fig. 
75/5) and Theodoxus fluviatilis (river nerite) (Fig. 75/6) scrape the 
algal cover of the stones mainly in the rivers, while Theodoxus prev-
ostianus (black nerite) lives in thermal waters.
Snails of the family Viviparidae (river snails) have large shells, up to 
4 cm, with an operculum. On the shell, discernible are the dark brown 
stripes following the whorls. The shell of young specimens is covered 
by short hair-like projections that wear off from the elder snails. River 
snails are live-bearers, i.e. they give birth to offspring with shell, similar 
to the parents. The glossy shell of Viviparus contectus (Lister’s river 
snail) (Figs. 77/7–8 and 89/29) has hollow sutures and a broad um-
bilicus.



 4. Ferrissia clessiniana (Planorbidae) – 4 mm

 5. Theodoxus danubialis (Neritidae) shells – 14 mm  6. Theodoxus fluviatilis (Neritidae) shells – 13 mm
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Bythinella austriaca

Bythinella

pannonica

Gravel snail
Lithoglyphus

naticoides

The umbilicus of Viviparus acerosus (Danube river snail) is hardly 
conspicuous; the sutures are less deep and the shell is matted. River 
snails are frequent in rivers and oxbows, where they are most often 
found on the submersed pillars of fishing stages.
Most species of the family Hydrobiidae (snouted water snails) are 
small snails, up to some millimetres. Their shell has an operculum. 
The best-known species is Bythinella austriaca (Fig. 77/9) living 
in clear highland creeks and springs. This species of 1–2 mm feeds 
on living or dead plant material. Its shell is ovoid-cylindric with an 
apex flattened obliquely. The colour of the shell is greenish or black-
ish due to algal or bacterial cover; its 4–5 whorls are inflated. Its 
size is varying, yet most frequently the shell is of 1.5–3 mm height.  
Bythinella pannonica is an endemic species of the Northern Car-
pathians. In Hungary, it occurs in the Bükk Mountains and on the 
Aggtelek Karst. The last (body) whorl of the shell is inflated, which 
results a rather ovoid shape, in contrast with the cylindrical shell 
of Bitynella austriaca. The glassy, transparent shell is covered with a 
black or greenish cover of extraneous origin. The height of the shell 
is 2–4 mm; the apex is generally eroded.
Bythiospeum hungaricum (Fig. 77/10) is of similar size to that of 
the Bythinella species. This snail, endemic to the Mecsek Mountains 
of Hungary, inhabits waters of caves. Its shell of 1.7–2.5 mm height 
is cone-shaped with a blunt apex. The colourless, transparent shell 
consists of 5–6 whorls.
Potamopyrgus antipodarum (New Zealand mud snail), native to 
the brackish waters of New Zealand, began to invade the freshwa-
ters (rivers and streams) of Europe in the early 1900s. This snail 
is resistant to water pollution and temporary desiccation. Its rapid 
dispersal is supported by parthenogenetic reproduction producing 
living adult-like offspring. Its tall shell is of 4–5 mm height and has 
a pointed apex. The operculum has spiral growth lines.
Lithoglyphus naticoides (gravel snail) is up to 7–13 mm and inhab-
its larger rivers. It scrapes the algal cover of the bottom, in the water 
of the shores that warms up easily. Like the species of the family 
Neritidae, gravel snails lay their eggs onto the shell of each other, 
which gives a characteristic outlook to the animals. The last whorl 
of the round shell is quite inflated. The operculum is membranous, 
ornamented with an eccentric spiral. The family Bithyniidae is rep-
resented by two genus (Bithynia, Pseudobithynia) and approxi-
mately 30 species in Europe. Bithynia tentaculata (faucet snail, mud 
bithynia) (Figs. 79/11–12 and 91/30) is quite resistant to water 
pollution. It lives in both still and flowing waters.



 7–8. River snail (Viviparus contectus, Viviparidae) – 40 mm

 9. Bythinella austriaca (Hydrobiidae) – 2 mm  10. Bythiospeum hungaricum (Hydrobiidae) shells – 
2 mm
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Faucet snail
Bithynia tentaculata

Fagotia daudebartii

Amphimelania

holandrii

The shell of this snail feeding on detritus is often patchy and up to 
15 mm in height. Sutures are shallow, and the umbilicus is absent. 
The hard operculum has an ornamentation of concentric growth 
lines. Bithynia leachii (Leach’s bithynia) lives mostly in the dense 
vegetation of hornwort and Canadian waterweed. Compared to that 
of the previous species, the whorls of the spire are considerably bulg-
ing and the sutures are deeper. Umbilicus is tight, yet always present. 
The usual height of the shell is 6 mm.
The shell of the species in the family Melanopsidae is pointed and 
has an operculum. From the genus Fagotia two species occur in the 
Danube: Fagotia esperi (Fig. 79/13) and Fagotia daudebartii (Fig. 
91/32). Their conical shell of 14–22 mm has 8 or even more slightly 
inflated whorls. The operculum has an eccentric ornamentation. 
Fagotia daudebartii has a monochromic brownish shell, while that 
of F. esperi is marked with reddish-brown spots. The genus Am-
phimelania also has a single species native to Europe, Amphimelania 
holandri (Fig. 91/31). This snail being tolerant of polluted water 
lives in quickly streaming, small rivers attached to stones or sub-
mersed stakes. The shell is of app. 17 mm height and marked with 
2–4 brownish stripes. The last whorl is considerably inflated. The 
shell surface is smooth or longitudinally costate. The only represent-
ative of the family Thiaridae in Europe is the introduced species 
Melanoides tuberculatus (red-rimmed melania) (Fig. 79/14) living 
in thermal springs. The shell of this snail is app. 35 mm in height 
and is ornamented by longitudinal and oblique furrows. It repro-
duces by parthenogenesis. 
Most snails of the family Planorbidae (ramshorn snails) have a 
shell lacking spire, forming an almost flat coil. The body fluid of 
ramshorn snails contains a red haemochrome, haemoglobin, which 
enables them to live in waters of low oxygen concentration. Should 
their habitat dry out, these animals close the aperture of their shell 
with a membrane of desiccating mucus. Within the closed shell, 
they can survive for several months. Species of the family live in the 
dense vegetation of still and slowly streaming waters. The largest 
ramshorn snail of Europe is Planorbarius corneus (great ram’s horn 
snail) (Fig. 93/33). The diameter of its shell is 35 mm; the thickness 
of the coil is 12 mm. Another quite frequent species is Planorbis 
planorbis (ram’s horn) (Figs. 81/15 and 93/35) with a shell of 18 
mm in diameter and 4 mm in thickness. The aperture is slightly de-
pressed. The outer whorl has a keel that is near to the lower side of 
the shell. The shell of the pond snails (Lymnaeidae) is pointed, and 
the spire is dextral. The best-known species is Lymnaea stagnalis 
(great pond snail) (Fig. 95/36) with a height up to 5 cm.



 13. Fagotia esperi (Melanopsidae) – 22 mm

 11. Faucet snail (Bithynia tentaculata, Bithyniidae) – 15 mm

 12. Faucet snail (Bithynia tentaculata, Bithyniidae) – 15 mm

 14. Red-rimmed melania (Melanoides tuberculatus, 
Thiaridae) – 40 mm
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Ram’s horn
Planorbis planorbis

Great pond snail
Lymnaea stagnalis

Bladder snail
Physa fontinalis

The thin shell of this gastropod inhabiting lakes and slow-streaming 
brooks is light brown and somewhat translucent. Stagnicola palus-
tris (Figs. 73/1 and 81/16) lives in small lakes and periodically des-
iccating ponds. Its thick-walled, hard shell is up to 3 cm. A well-
known yet infamous pond snail is Galba truncatula. This animal of 
12 mm height is an intermediate (secondary) host for the parasitic 
flatworm, common liver fluke. This pest of the sheep and cattle lays 
its eggs in moist environment. The first-stage larva, hatching from 
the eggs, seeks for the intermediate host by swimming in the water. 
It penetrates the body of the snail and produces 100–200 motile 
larvae (cercaria). Having left the intermediate host, these larvae ad-
here to the plants of the shore and encyst (metacercaria). Definitive 
(primary) hosts, i.e. the sheep or the cattle, get infected with the 
fluke larvae when grazing the plants.
Species with sinistral shells comprise the family of bladder snails 
(Physidae). The ovoid shell of the genus Aplexa is quite slender; 
its width is much smaller than the half of the height. The shell is 
11–13 mm tall, and the body whorl is not inflated. The only Euro-
pean species is Aplexa hypnorum (moss bladder snail) living in the 
stagnant waters of hills and lowlands. The shell of the genera Physa 
and Haitia is ovoid and more compact; its width exceeds the half 
of the height. The last whorl is remarkably bulging, the spire is low. 
The surface of the translucent shell is glossy. A conspicuous char-
acteristic of bladder snails is that their shell is partially wrapped by 
the finger-like projections of the mantle. Physa fontinalis (common 
bladder snail) (Figs. 83/18–19) of 10 mm is an endemic species to 
Europe.  It is common in the brooks and stagnant waters of the low-
lands. Another species of broad distribution is Haitia acuta (acute 
bladder snail) (Fig. 95/37). Its shell, up to 16 mm, is less glossy and 
has a thicker wall than that of the previous species. Both species 
turn up often in artificial cisterns or brooks with concreted bottom. 
They resist temporary water pollution and warming up.
Amber snails (Succineidae) (Fig. 83/20) got their common name 
after their shiny shell of amber colour. They belong to the group 
of terrestrial lunged gastropods, but they are often observed on the 
plants of the shore or on the stem and leaves of rooted waterplants 
if these are elevated above the water surface. Amber snails feed on 
algae, dead or living plant pieces. At the same time, they are captured 
by frogs and songbirds living on the shore. Some amber snails are 
intermediate hosts for the parasitic flatworm, Leucochloridium mac-
rostomum. The eggs of the worms living in the guts of songbirds are 
released with the excrement of the host.



 17. Ear snail (Radix auricularia, Lymnaeidae) – 18 mm

 15. Ram’s horn (Planorbis planorbis, Planorbidae) – 21 mm

 16. Marsh snail (Stagnicola palustris, Lymnaeidae) – 10 mm
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Bladder snail
Haitia acuta

The eggs are consumed by the snail, then they develop into a brood-
sac (sporocyst) filled with worm larvae. The broodsac invades the 
tentacle. The sporocyst has vivid, pulsating colour so that to draw 
the attention of the birds that pick up the swollen tentacles and thus 
get infected.
The calcareous shells of the bivalves are composed of two pieces of 
identical shape and size. The valves are hinged together by a flex-
ible ligament at their dorsal edge. Generally, close to the ligament 
the shell has teeth and furrows, which strengthen the connection 
between the halves. The mussel secretes the material of the shell 
continuously throughout its life (but for the winter periods), thus 
concentric growth lines ornament the surface of the valves. The 
anatomy of the body is remarkably different from that of the gas-
tropods. They have neither head nor eyes. The interior cavity of 
the shell is filled with the ample gills, while their other organs are 
relatively small. At the posterior end of the body two openings are 
observable, through which water is inhaled and exhaled. Around the 
openings, tube-like siphons are formed from the lobes of the mantle. 
Gills extract oxygen from the inhalant water, whilst food particles 
get stuck into the mucus covering them. The food wrapped in the 
mucus is taken up into the digestive tract, while useless materials 
leave the mantle cavity via the exhalant siphon.
The shell of the mussels of the family Dreissenidae is similar to 
that of some marine bivalves: the inner surface lacks the mother-
of-pearl lining. The hinge apparatus is without teeth. These species 
adhere themselves to the substratum with byssus threads secreted 
by the byssus glands of the foot. Dreissena polymorpha (zebra mus-
sel) (Figs. 85/21–22 and 97/38–40) is a wedge-shaped bivalve up 
to 4 cm. Its olive green or yellowish-green valves are marked with 
dark zig-zag lines. Zebra mussel was introduced into Europe at the 
end of the 1800s, from the direction of the Black Sea. Since then, 
it has invaded all the larger rivers and lakes of the continent. Zebra 
mussel is a dioecious animal reproducing by external fertilisation, 
i.e. the females lay down eggs that are fertilised by the sperm re-
leased by the males. Microscopic larvae hatching from the eggs rove 
about in the water and develop further as members of the plankton. 
After reaching a certain stage of maturity, they transform into sessile 
larvae: their foot develops and the animals attach to a firm substra-
tum via the solidified mucus threads (byssus threads) secreted by 
the byssus glands. If environmental conditions become harsh, the 
mussel detaches from the surface and settles down in a proper habi-
tat. This species disperse partially by the ciliate larvae, but chiefly by 
the adults adhering to watercrafts. Dreissena rostriformis bugensis 
(Quagga mussel) is a dreissenid native to the Caspian Sea.



 20. Oxyloma elegans (Succineidae) – 12 mm

 18. Bladder snail (Physa fontinalis, Physidae) – 10 mm

 19. Bladder snail (Physa fontinalis, Physidae) – 10 mm
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Painter’s mussel
Unio pictorum

Duck mussel
Anodonta anatina

European
fingernail clam

Sphaerium

corneum

Greater European
pea clam

Pisidium amnicum

Today, its subspecies inhabit the river system between the Volga and 
the Dniester. This mussel spreads intensely and occurs in high abun-
dance all around the world, i.e. it is an invasive species.
All freshwater bivalves exceeding 25 mm belong to the families Un-
ionidae and Margaritiferidae. The shell of the genera Unio (Figs. 
85/21 and 99/41–42) and Margaritifera is elongated, vaulted and 
thick-walled. The valves have a conspicuous prominence called 
umbo. Hinge of the shell has teeth and furrows. The shell of the 
species Anodonta (Figs. 97/38 and 99/43) and Pseudanodonta (Fig. 
101/46) is thinner and less domed. Hinge teeth are absent. In au-
tumn, the species of the family Unionidae produce several hundred 
thousands of eggs. From the eggs glochidia larvae hatch that are 
brooded within the shell of the mussel till the next spring. Released 
larvae attach to the surface of a fish with a sticky thread of 2 mm 
protruded from their shell, then they encyst within the body wall of 
the host where they feed on the interstitial fluid of the fish. Finally, 
the skin covering the larvae decays, the small mussels drop off the 
fish and settle down on the bottom to begin their own individual 
life.
Orb mussels (Sphaerium, Musculium) (Figs. 85/23, 101/47, and 
103/49) and pea mussels (Pisidium) (Figs. 101/48 and 103/50) 
belonging to the family Sphaeriidae got their common names after 
their shells of characteristic shape. These yellowish, whitish animals 
rarely exceed 25 mm. They mostly live burrowed in the mud, yet 
young specimens often adhere to aquatic plants. Orb and pea mus-
sels brood few larvae, which remain hidden within the brood pouch-
es of the mother till their shell develops. The siphons of orb mussels 
are quite long and separate. The shell of the adult animal is longer 
than 10 mm. Siphons of pea mussels are shorter and fused together. 
The length of the adults is usually less than 10 mm.
The family Corbiculidae (basket clams) is represented in Europe 
by two morphotypes, the Asian origin Corbicula fluminea (Fig. 
103/52) and the C. fluminalis with uncertain taxonomic status 
(Fig. 103/51). C. fluminea: oval-triangular outline, more or less 
centrally located umbo. The periostracum is glossy, its colour varies 
from yellow to olivegreen and brown. Sculpture is prominent with 
raised, concentric ribs (usually 9–10 per cm). The endostracum has 
a whitish coloration. C. fluminalis: rounded triangular shell with a 
clear asymmetry. The shell umbo is very robust, situated above the 
ligament, slightly rotated and directed to the front of the shell. The 
periostracum is glossy, yellow, or olive-green coloured and covered 
with more numerous and more tightly spaced ribs (usually 15–16 
per cm). The endostracum is intensely violet-coloured in the ventral 
parts and in the margins, while in the middle parts and under the 
umbo it is whitish violet.



 21. Unio sp. with zebra mussel (Dreissena polymorpha, Dreissenidae) – 60 mm

 22. Zebra mussels (Dreissena polymorpha,  
Dreissenidae) – 10 mm

 23. Nut orb mussel (Sphaerium rivicola, Sphaeridae) 
shells – 24 mm
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1. Single uncoiled cup-like shell  2.

– Single coiled shell  3.

2. Description: Shell depressed, thin, transparent; aperture elongated ovoid; length exceed-
ing the twice of the breadth ; spire behind the centre of the shell, slightly offset to the left; 
shell up to 7 mm long, 3.5 mm broad and 2 mm tall. Feeding group: Scraper. Habitat: 
Slow-flowing or stagnant waters on vegetation: Lake limpets – Acroloxidae (Fig. 87/24)

– Description: Flattened, cap-shaped shell; aperture oval; length does not exceed twice the 
breadth; spire behind the centre of the shell, conical and recurved; all shell ornamented 
with concentric growth rings; shell up to 7 mm long, 6 mm broad and 4 mm tall. Feed-
ing group: Scraper. Habitat: Slow-flowing or stagnant waters: River limpets – Ancylus 
(Planorbidae) (Figs. 73/2 and 87/26)

– Description: Shell transparent; aperture elongated ovoid; length exceeding the twice of the 
breadth; blunt spire present behind the centre of the shell, slightly offset to the right; if the 
habitat dries up, calciferous septum seals the aperture; the remaining septum may restrict 
the aperture; shell up to 4.8 mm long, 1.5 mm broad and 1 mm tall. Feeding group: 
Scraper. Habitat: Slow-flowing or still waters on vegetation: Freshwater limpets –  
Ferrissia (Planorbidae) (Figs. 73/3 and 75/4)

Spire slightly offset to the left

Spire slightly bent to the right

Lake limpet River limpet

Lake limpet – river limpet – and

freshwater limpet – dorsal, lateral and ventral views

Acroloxus lacustris, Ancylus fluviatilis

Ferrissia clessiniana

Freshwater limpet

Calciferous septum

3. Shell with an operculum  4.

– Shell without operculum  10.

4. Description: Height of shell less than its width; shell may be a flat coil (Valvata cris-
tata); aperture circular; operculum round and with up to 8 whorls; nucleus of operculum 
central; shell up to 3 mm long. Feeding group: Scraper. Habitat: Lakes or rivers, amongst 
dense vegetation: Valve snails – Valvatidae (Fig. 87/25)

– Aperture not circular  5.

Identification Key: Snails and Limpets – Gastropoda I



24. Lake limpet (Acroloxus lacustris, Acroloxidae) – 
7 mm

 26. River limpets (Ancylus fluviatilis, Planorbidae) – 8 mm

 25. Borysthenia naticina (Valvatidae) – 7 mm



88

5. Description: Drop-like shell, thick and heavy; last whorl very large, spire depressed; ap-
erture larger than both the height and the width of the shell; a broad ledge present inside 
the aperture; operculum calcareous, half-circular and with a projection inserted into the 
muscle; up to 12 mm wide. Dominant food: Algae. Habitat: Rivers or lakes, on stones and 
other firm substrata: Nerites – Neritidae (Figs. 75/5–6 and 89/27–28)

Ledge

Aperture

Valve snail – (7 mm) and (10 mm)Borysthenia naticina Theodoxus transversalis

Aperture

– Shell pointed  6.

6. Description: Shell always higher than its width, with dark bands following the whorls; 
operculum shiny, horny with concentric growth lines and retractable beyond the aperture; 
shell up to 30–40 mm in height and up to 20–30 mm in width. Dominant food: Algae, 
detritus. Habitat: Slow-running parts of rivers or lakes: River snails – Viviparidae (Figs. 
77/7–8 and 89/29)

Operculum

River snails: (20–60 mm)Viviparus contectus

– Shell medium or large, exceeding 6 mm in height, up to 25 mm  7.

– Shell smaller, less than 5 mm in height  9.

Identification Key: Snails and Limpets – Gastropoda II



27–28. Theodoxus transversalis (Neritidae) – 9 mm

 29. Shell of young Viviparus contectus (Viviparidae) with ‘hairs’ – 20 mm
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7. Description: Round shell with few whorls; last whorl remarkably inflated; operculum 
horny with spiral growth lines and retractable beyond the aperture, nucleus of operculum 
eccentric; up to 13 mm in height. Dominant food: Algae and detritus. Habitat: Running 
waters or lakes: Gravel snail – Lithoglyphus naticoides (Hydrobiidae)

– Shell coiled; last whorl only slightly inflated  8.

8. Description: Operculum white and hard with concentric growth lines and not retractable 
beyond the aperture; inflated whorls with deep sutures; up to 16 mm in height. Dominant 
food: Algae and detritus. Habitat: Running waters, lakes and ponds: Bithyniidae (Figs. 
91/30 and 79/11–12)

Last whorl
very large

Horny operculum
with excentric

growth-lines

Hard operculum
with concentric
growth-lines

Inflated whorls

Gravel snail – (13 mm) and faucet snail – (16 mm)Lithoglyphus naticoides Bithynia tentaculata

– Description: Aperture narrow; brown, elastic but hard operculum; shell with few, rapidly 
expanding whorls, nucleus eccentric; up to 35 mm in height. Dominant food: Algae and 
detritus. Habitat: Hot springs and rivers: Melanopsidae (Figs. 79/13 and 91/31–32)

Fagotia daudebartii (14–22 mm) Amphimelania holandrii (17 mm)

Identification Key: Snails and Limpets – Gastropoda III



 30. Faucet snail (Bithynia tentaculata, Bithyniidae) – 15 mm

 31. Shells of Amphimelania holandri (Melanopsidae) –  
10–17 mm

 32. Shells of Fagotia daudebartii (Melanopsidae) – 
20 mm
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9. Description: Hard shell, up to 6 mm in height, with 5–6 whorls, not bulging conspicu-
ously; operculum horny, with spiral growth lines. Dominant food: algae and detritus. 
Habitat: Brackish, running and still freshwaters: New Zealand mud snail – Potamopyrgus 
antipodarum (Hydrobiidae)

– Description: Blunt spire; inflated whorls with deep sutures; up to 4 mm in height; with 
4–5 whorls; operculum horny, with spiral growth lines. Dominant food: Algae and detri-
tus. Habitat: Wells and springs: Bythinella, Bythiospeum (Hydrobiidae) (Figs. 77/9–10 
and 93/34)

Potamopyrgus

antipodarum

Bythiospeum

hungaricum
Bythinella

austriaca

Bythinella

pannonica

10. Shell comprising a flat coil without spire; whorls rounded or keeled with transverse ridges; 
up to 30 mm in diameter. Dominant food: Algae and detritus. Habitat: Slow-flowing or 
still waters, temporary  ponds: Ramshorn snails – Planorbidae (Figs. 81/15 and 93/33, 
35)

Great ram’s horn snail – (45 mm)

and ram’s horn – (25 mm)

Planorbarius corneus

Planorbis planorbis

– Shell with a spire  11.

Identification Key: Snails and Limpets – Gastropoda IV



 33. Great ram’s horn snail (Planorbarius corneus, Planorbidae) – 30 mm

 34. Bythinella pannonica (Hydrobiidae) – 4 mm  35. Ram’s horn (Planorbis planorbis, Planorbidae) – 
21 mm
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11. Description: Shell with a dextral spire; tentacles short, broad and triangular; up to 60 mm 
in height. Dominant food: Algae and carrion. Habitat: Near the shores of lakes and rivers, 
ditches with dense vegetation: Pond snails – Lymnaeidae (Figs. 73/1, 81/16–17 and 
95/36)

Apex

Suture

Aperture

Width

Coil

Great pond snail – (40 mm)Lymnaea stagnalis

Radix ampla (25 mm)

– Description: Shell with a sinistral spire; tentacles long and cylindrical; up to 30 mm in 
height. Dominant food: Algae and detritus. Habitat: Slow-flowing or still waters with 
dense vegetation: Bladder snails – Physidae (Figs. 83/18–19 and 95/37)

Physa fontinalis acutaHaitia

Identification Key: Snails and Limpets – Gastropoda V



 36. Great pond snail (Lymnaea stagnalis, Lymnaeidae) – 50 mm

 37. Bladder snail (Haitia acuta, Physidae) – 17 mm
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1. Triangular or round shells; patterned in varying colours; attached to firm substrata with 
byssus threads; up to 40 mm long. Feeding group: Collector/Filter feeder. Habitat: Rivers, 
lakes and brackish waters: Dreissenidae

Zebra mussels – and specimens attached to the same substrataDreissena polymorpha

Zig-zag lines

Byssus threats

Description: Valves more round in shape and conspicuously asymmetrical; ventral side not 
flat; dark concentric rings on the shell and paler in colour near the hinge: Quagga mussel 
– Dreissena rostriformis bugensis

Zebra mussel – (15 mm) and

Quagga mussel –

Dreissena polymorpha

Dreissena rostriformis bugensis (20 mm), ventral and lateral view

Conspicuous ridge
Pale part

Byssal grooves

Description: Pale olive or yellowish shell, wedge-shaped with dark zigzag lines (zebra 
stripes); obvious ridge between the ventral and the dorsal surfaces; flat ventral side: Zebra 
mussel – Dreissena polymorpha (Figs. 85/21–22 and 97/38–40)

– Shell circular, oval or elongated  2.

Identification Key: Mussels – Bivalvia I



 40. Zebra mussel (Dreissena polymorpha, Dreissenidae) – 10 mm

 38. Zebra mussel (Dreissena polymorpha, Dreissenidae) on the Anodonta shell – 10 mm

 39. Zebra mussel (Dreissena polymorpha, Dreissenidae) – 10 mm
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2. Shell oval elongated, thick, yellowish to blackish, with coloured marks; inner surface pearly 
(with mother-of-pearl); ligament external; length of adult specimens between 70 and 200 
mm; Feeding group: Collector/Filter feeder. Habitat: Rivers, lakes and brackish waters: 
Freshwater mussels – Unionidae, Margaritiferidae  3.

– Shell circular or slightly oval with concentric ribs; inner surface not pearly  6.

3. Shell with prominent umbos and with internal hinge teeth  5.

– Shell without prominent umbos and a triangular wing at the posterior dorsal region; hinge 
teeth absent  4.

4. Description: Shell vaulted and thin: Anodonta species (Figs. 97/38 and 99/43)

Duck mussel
(80 mm)Anodonta anatina

Depressed river mussel
(85 mm)Pseudanodonta complanata

– Description: Shell shape almost spherical, lower margin strongly convex; length of adult 
specimens can exceed 200 mm (large size representative of Unionidae family): Chinese 
pond mussel – Sinanodonta woodiana (Fig. 99/44)

Chinese pond mussel – Sinanodonta woodiana (200 mm)



 41–42. Shells of swollen river mussel (Unio tumidus, Unionidae) – 60 mm

 43. Shell of duck mussel (Anodonta anatina,  
Unionidae) – 70 mm

 44. Shell of Chinese pond mussel (Sinanodonta 
woodiana, Unionidae) – 200 mm
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– Description: Shell very thin and flattened: Pseudanodonta species (Fig. 101/46)

Depressed river mussel – Pseudanodonta complanata (85 mm), view from above

5. Description: Shell less than 100 mm long, with convex ventral edge in the mid region; 
typically green or brown: Unio species (Figs. 85/21, 99/41–42 and 101/45)

Painter’s mussel (60 mm),

(100 mm)

– Unio pictorum

Margaritifera margaritiferafreshwater pearl mussel –

– Description: Shell longer than 100 mm; anterior margin rounded, ventral edge straight or 
concave in the mid region; typically dark brown or blackish: Margaritifera species  
(Margaritiferidae)

6. Description: Shell yellowish or whitish (sometimes brown), slightly ribbed; umbo median; 
two rather long siphons; valve thin; ligament internal or external; length of adult speci-
mens between 10 and 25 mm. Feeding group: Collector/ Filter feeder. Habitat: Rivers, 
lakes, streams and ponds, adults buried in the mud, the young attached to plants: Fresh-
water cockles, orb mussels – Sphaerium, Musculium (Sphaeriidae) (Figs. 85/23, 101/47 
and 103/49)

Siphons

Foot

European fingernail clam – Sphaerium corneum (12 mm), lateral view

and nut orb mussel – S. rivicola (20 mm), plan view



 45. Thick shelled river mussel (Unio crassus,  
Unionidae) – 90 mm

 46. Depressed river mussel (Pseudanodonta  
complanata, Unionidae) – 120 mm

 47. European fingernail clams (Sphaerium corneum, 
Sphaeriidae) – 10 mm

 48. Pisidium henslowanum (upper three) – 3.5 mm 
and Pisidium supinum shells – 5 mm
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– Description: Shell very thin, almost transparent, prominent umbo with embryonic shell: 
Fingernail clams – Musculium (Sphaeriidae) (Fig. 103/49)

Embryonic shells

Lake fingernail clam – Musculium lacustre (15 mm)

– Description: Shell yellowish, slightly ribbed; umbo near to the posterior end and off-
set backwards; with a single short siphon; valve thin; ligament internal; length of adult 
specimens between 2 and 10 mm. Feeding group: Collector/ Filter feeder. Habitat: Rivers, 
lakes, streams and ponds, adults buried in the mud, the young attached to plants: Pea 
mussels – Pisidium (Sphaeriidae) (Figs. 101/48 and 103/50)

Umbo

Greater European pea clam
Pisidium amnicum (10 mm)

– Description: Shell rounded, triangular, asymmetric; valve thick, often strongly ribbed; 
umbo median; hinge with 2 lateral serrated teeth and up to 3 cardinals in each valve; liga-
ment external; two siphons with papillate margins; length of adult specimens up to 50 
mm. Feeding group: Collector/ Filter feeder. Habitat: Rivers, lakes, streams: Basket clams 
– Corbiculidae (Figs. 103/51–52)

Corbicula fluminalis (26 mm)

Lateral
serrated teeth

3 cardinal
teeth



 49. Lake fingernail clam (Musculinum lacustre,  
Sphaeriidae) shells – 15 mm

 50. Greater European pea clam (Pisidium amnicum, 
Sphaeriidae) shells – 10 mm

 51. Corbicula fluminalis (Corbiculidae) shell –  
20 mm

 52. Corbicula fluminea (Corbiculidae) shells  
(adult – 26 mm and juveniles – 10 mm)
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Aeolosomatida

Troglochaetus

beranecki

The phylum of segmented worms (Annelida) contains truly meta-
meric animals. Their body consists of similar ‘rings’ that are alike not 
only concerning their appearance but also their inner structure. The 
epithelium of annelids composes a functional unit together with the 
muscle fibres beneath. The characteristic type of locomotion of seg-
mented worms is peristalsis (vermiculation), yet several species are 
capable of swimming. Motion may be aided by paired parapodia or 
chaetae positioned on the surface of the segments. 
The class of bristleworms (Polychaeta) principally contains marine 
species, which sometimes reach 3 m in length. Their characteristic 
features are the heteromeric segmentation and the parapodia serv-
ing the function of locomotion. An interesting bristleworm living in 
groundwater and in the water of caves is Troglochaetus beranecki. 
The body of this small worm, up to 0.7 mm, consists of seven seg-
ments. Its anterior part bears spatulate tentacles, while the ventral 
surface is covered by cilia. The class Polychaeta of annelids contains 
the family Aeolosomatidae (Figs. 105/1–2 and 113/13). These 
quite frequent worms of freshwaters are up to 10 mm in length. 
Their epithelium contains numerous oil glands. The body consists of 
few, slightly discernible segments. Mostly, they reproduce asexually 
by fragmentation. Due to their simple structure, these animals were 
previously regarded as primitive oligochaetes, but on the grounds of 
the lack of clitellum and other anatomical features, today they are 
considered to be a certain branch of polychaete evolution together 
with other freshwater polychaete taxa.
The family Branchiobdellidae (class Clitellata subclass Bran-
chiobdellae) contains parasites of crayfishes. The body consists of 
merely 14–15 segments. With their crenate jaws these worms inflict 
wounds on the body wall of the host, where the cuticle is not so 
thick. They feed on the protozoans living on the body surface on 
the crayfish, as well as the eggs laid by the host. They are usually 
observed on the gills, the abdomen and the legs. In spring, when the 
host lays its eggs, branchiobdellids also lay their small whitish eggs 
onto the armour of the host (Fig. 107/6). Since certain characteris-
tics of branchiobdellids are different from the oligochaetes, and the 
hirudines, they were classified into a distinct subclass.
A characteristic structure of the subclasses of leeches (Hirudinea) 
and oligochaetes (Oligochaeta) is the clitellum, which is a collar-
like glandular thickening of the body wall playing significant role 
in reproduction and cocoon formation. Freshwater oligochaetes are 
worms with homonymous segmentation and a body length from 
some millimetres up to 30 cm.
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 4. Italobdella ciosi (Piscicolidae) – 20 mm

 1–2. Aeolosoma sp. (Aeolosomatidae) – 1 mm (light microscopic images)

 3. Criodrilus lacuum (Criodrilidae) – 15 cm and its unique, elongated cocoon (inset)
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Stylaria lacustris

Tubificid oligochaetes (order Tubificida, family Tubificidae) (Fig. 
113/15) may reach 20 cm in length. They live close to the mud 
where they build up vertical tubes of the mud mixed with their own 
secreted mucus. From these mud tubes they protrude their poste-
rior end and continuously wave their body. Tubificids, undulating 
in thousands on the bottom, stream oxygen rich water around their 
body from the upper water layers. They often inhabit highly pol-
luted, eutrophic waters. The body fluid of these worms contains a 
red haemochrome, haemoglobin. Tubificids are capable of asexual 
reproduction by fragmentation. They are important food for the fish 
of their habitats. Frequent oligochaetes of freshwaters are the naid-
ids (Naididae). Their maximum body length is 2 cm. The charac-
teristic way of reproduction among these translucent worms is bud-
ding, which results in chains of several individuals. Stylaria lacustris 
(Fig. 113/14) is a naidid living in waters of dense aquatic vegetation. 
Its prostomium is prolonged to form an elongated proboscis. Cri-
odrilus lacuum (Fig. 105/3) is a segmented worm of unique out-
look. This species of the order Opisthopora lives among the roots 
of aquatic plants. Its body is up to 20 cm in length and trapeziform 
in cross section, instead of being round. The anterior part of the 
body is iridescent in blue colour. Its elongated, c.a. 5 cm long cocoon, 
first translucent, finally dark, reminds the egg capsule of dogfish em-
bryos, with tapering ends fixing it to the surrounding substrata (Fig. 
105/3). 
The subclass of leeches (Hirudinea) includes carnivorous and para-
sitic annelids. Their body consists of numerous, similar segments 
and bears no chaetae. The borders of the rings do not coincide with 
those of the somites, since each segment is composed of several rings. 
The characteristic organ of leeches is the sucker of the body end 
that fastens the body to the substratum during the looping motion. 
Several species (fish leeches, medicinal leech) have another sucker 
around the mouth, which takes part in feeding. Circular, diagonal 
and longitudinal muscles are present under the epithelium. This ar-
rangement enables undulating swim of certain species (e.g. medici-
nal leech) in addition to looping. Their coelom contains connective 
tissues that restrict the body cavity into a labyrinth-like system of 
tortuous ducts (sinuses). The endothelium of smaller vessels disap-
pears during the ontogeny, thus blood totally fills up the sinuses. At 
some parts, however, the endothelial wall remains, so individual ves-
sels are present here. The foregut is specialised for feeding in differ-
ent ways, while ceca, attached to their midgut and hindgut, tempo-
rarily store the gut content. Respiration chiefly happens via diffusion 
through the body wall.



 5. Fish leech (Piscicola geometra, Piscicolidae) –  
60 mm

 6. Branchiobdella sp. (Branchiobdellidae) and its 
eggs on the body of stone crayfish – 5 mm

 7. Glossiphonia complanata (Glossiphoniidae) –  
30 mm

 8. Glossiphonia complanata (Glossiphoniidae) with 
its eggs on the ventral surface
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Fish leech
Piscicola geometra

Their simple sensory papillae and eyes are situated on the anterior 
end of the body, most frequently on the middle ring of the segments.
Rhynchobdellid leeches (Rhynchobdellida) are leeches feeding 
on molluscs or sucking the blood of vertebrates. Their characteris-
tic feeding organ is the proboscis protrudable through the anterior 
sucker. The family of fish leeches (Piscicolidae) contains elongated 
parasites of fish. A frequent species is common fish leech (Piscicola 
geometra) (Fig. 107/5) that has well-developed suckers on both 
ends of the body. Its length is up to 6 cm. When resting, the animal 
attaches to aquatic plants via its sucker and moves its extended body 
around in circles. Should a fish touch the leech, it separates from 
the substratum and adheres to the prey. The wound caused by the 
proboscis often gets infected, which may even cause the death of 
the fish. Consequently, fish leeches may cause significant damages to 
fish ponds when infesting them. The species Italobdella ciosi (Figs. 
15/10 and 105/4) has been discovered recently in the rivers Danube 
and Tisza. Snail leech (Glossiphonia complanata) (Figs. 107/7–8, 
109/9, and 113/16) is the species of the family Glossiphoniidae, 
inhabiting still and slowly streaming waters. It is mostly found at-
tached to submersed stones. When the leech finds its prey, it enters 
the shell of the snail through the aperture and tears small pieces out 
of the body with its protrusible tubiform pharynx. The leech im-
mediately swallows the bites and continues the process till the whole 
body of the prey is consumed. Through the transparent wall of the 
shell, discernible is the squirming pharynx and the movement of the 
bites via the pharynx into the body of the leech. After feeding, the 
crop diverticles storing the consumed food are clearly observable 
within the flattened, translucent body of the animal. Against the at-
tack of the snail leech, a possible defense mechanism is to close the 
aperture following the retraction of the snail’s body with an opercu-
lum. This lid, attached to the back side of the foot, impedes the pen-
etration of the leech into the shell. Snail leeches lay their clustered 
eggs in the middle of April. If we collect the animals in this period, 
we can almost certainly observe the cluster of 2–3, but often more 
(10–15) eggs on their ventral surface (Fig. 107/8). Parents carry the 
eggs until hatching, and in case of an attack, they protect them by 
curling their body around the cluster. Young leeches remain on the 
body surface of the parent for a while, and then they begin their 
own life (Fig. 109/9). The order of proboscissless leeches (Arhyn-
chobdellida) encompasses two large species, the medicinal leech 
(Hirudo medicinalis) (Figs. 111/11 and 115/18) up to 15 cm and 
the horse leech (Haemopis sanguisuga) (Fig. 109/10) of a similar 
length.



 9. Haementeria costata (Glossiphoniidae) with its offspring on the ventral surface of the body – 70 mm and 
feeding of Glossiphonia complanata (Glossiphoniidae) (inset)

 10. Horse leeches (Haemopis sanguisuga, Haemopidae) feeding on earthworm – 60 mm
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Glossiphoniidae
Glossiphoniid leech

Medicinal leech sucks the blood of invertebrates, fish, amphibians, 
birds or mammals. In order to reach maturity, it should feed at least 
once on the blood of a homeothermic host. On the grounds of the 
water currents, it senses the prey from a considerable distance, ap-
proaches it with a wriggling swim and  then adheres to its surface. 
The leech presses its three toothed, saw-like jaws of the oral cav-
ity (Fig. 111/11) onto the skin of the prey and makes a Y-shaped 
wound. With its saliva it injects anticoagulant hirudin into the 
wound and starts sucking the body fluid of the host. For one occa-
sion, it sucks high amount of blood that is stored in the crop diver-
ticles attached to the guts. Sated animals can live even as long as a 
year without another feeding. The body surface of elder medicinal 
leeches is marked with colourful ornamentation. On the greenish-
brown back, reddish-brown and black patches form a mottled pat-
tern.  A black and a yellowish stripe separate the back side from 
the yellowish-green ventral surface. The latter is spotted with black 
patches. Medicinal leech inhabits densely vegetated lakes, oxbows 
and swamps. Its cocoons are up to 1–2 cm and wrapped in a spongy 
cover (Fig. 115/19). The animal lays them into the soil of the shore, 
or they are hidden under the bark of tree trunks fallen into the wa-
ter. From the cocoons laid in late summer or autumn, young leeches 
hatch during the next spring. For the first sight, horse leech is very 
similar to the medicinal leech, yet its dorsal surface is always unicol-
our, brownish-black. Horse leech lives in slowly streaming brooks 
close to the muddy bottom. The jaws of the carnivorous animal 
are rudimentary, so it swallows its prey (larvae of aquatic insects, 
worms) in whole. Although few larger oligochaetes live in freshwa-
ter, earthworms falling into the water from the shore are important 
food items for the horse leech. Horse leech is often easily baited by 
digging mud into the water from the shore of their habitat, a mud-
dy-bottomed ditch or a lowland brook. Since the stirring soil in the 
water indicates the presence of an earthworm for the leeches, they 
gather to the disturbed area.
Leeches of the family Erpobdellidae (order Arhynchobdellida) 
posses neither jaws nor a proboscis, and they are capable of sinu-
ous swimming in addition to looping. These species are common in 
both still and streaming waters, and occur also in eutrophic habi-
tats. Their flattened egg capsules are frequently found attached to 
submerged objects. The capsules often contain already the hatched 
small leeches. A common species is Erpobdella octoculata (Fig. 
115/17) with a length of 2–6 cm. This brownish leech swallows its 
prey (worms, insect larvae) in whole. The less frequent Trocheta spe-
cies (Fig. 111/12) can reach 10–15 cm in length. In addition to chi-
ronomid larvae, these animals can ingest whole earthworms fallen 
into the water, like the horse leech do.



 11. Medicinal leech (Hirudo medicinalis, Hirudinidae), and its three jaws (inset) in the oral cavity

 12. Trocheta sp. (Erpobdellidae) – 90 mm
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1. Description: Prostomium with appendages or tentacles; body segments usually with lat-
eral parapodia bearing setae. Dominant food: Detritus; Habitat: Moist soil: Bristleworms 
– Polychaeta

Ganglion
cerebrale

Gut
Parapodium

Bristles

AnusOvaryPharynx

Tentacle

(1 mm) andTroglochaetus beranecki Aeolosoma sp. / Aelosomatidae (1–5 mm)

Oil
droplets

Bristles

Prostomium

Septa

– Body segments without lateral parapodia; prostomium sometimes with tentacle-like pro-
boscis and without tentacles; setae clustered into 2–4 bundles  2.

2. Description: Contractile, transparent body often with red, blue, green, olive or colourless 
oil droplets; worms move by the rounded, ventrally ciliated prostomium; segments with 
laterodorsal and lateroventral bundles of setae and usually without septa; up to 10 mm 
long. Dominant food: Diatoms and single-celled algae; Habitat: within bottom sediments: 
Aeolosomatidae (Polychaeta) (Figs. 105/1–2 and 113/13)

– Body segments with septa; glandular thickening of the body wall (clitellum) in the genital 
region, though it occurs usually only in mature specimens; body with or without chaetae 

 3.
Anterior end

Chaetae

Chaetogaster sp. (3 mm)

3. Chaetae present but inconspicuous; suckers absent: Earthworms – Oligochaeta (Figs. 
13/8, 105/3, and 113/14–15)

Proboscis

Bristles

Stylaria lacustris / Naididae (5–18 mm)

– Chaetae absent; sucker present at the posterior end and usually also at the anterior end: 
Leeches – Hirudinea  4.

Identification Key: Segmented Worms – Annelida I



 13. Aeolosoma sp. (Aeolosomatidae) – 3 mm  
(light microscopic image)

 14. Stylaria lacustris (Naididae) – 6 mm  
(light mic-roscopic image)

 15. Tubifex sp. (Tubificidae) – 20 cm  16. Glossiphonia complanata (Glossiphoniidae) –  
30 mm
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4. Description: Body cylindrical; anterior sucker well developed and with a complete rim; 
4 eyes; body length up to 60 mm long. Dominant food: Blood of fish or other aquatic 
vertebrates; Habitat: Still and running waters, amongst water plants: Fish Leeches – 
Piscicolidae (Figs. 15/10, 105/4 and 107/5)

Anterior suckers in ventral and lateral view
Fish leech – Piscicolidae, Glossiphoniidae and Hirudinidae specimens

– Description: Body flattened and usually pear-shaped; anterior sucker just partially dis-
tinct; mouth a small pore in the anterior sucker; 2–8 eyes; up to 70 mm long. Dominant 
food: Parasites and predators of invertebrates and vertebrates; Habitat: Still or  
slow-flowing waters: Glossiphoniidae (Figs. 107/7–8, 109/9, and 113/16)

Eyes

Posterior sucker

– Body slightly flattened; anterior sucker not obvious; mouth medium to large; 8–10 eyes  
5.

5. Description: Head with 8 eyes in two transverse rows, or in two groups; body length up to 
150 mm. Dominant food: Invertebrates; Habitat: Still or running waters: Erpobdellidae 
(Figs. 111/12 and 115/17)

– Description: Head with 10 eyes in an ocular arch; body length up to 150 mm. Dominant 
food: Young specimens feed on invertebrates; adults suck the blood of vertebrates. Habi-
tat: Still waters: Hirudinidae (Figs. 15/9, 111/11, and 115/18–19)

Erpobdellidae head with 8
and Hirudinidae head with 10 eyes

Eyes

Identification Key: Segmented Worms – Annelida II



 19. Egg cocoons of medicinal leech – 15 mm

 17. Eight-eyed leech (Erpobdella octoculata, Erpobdellidae) – 40 mm and its egg capsules (inset)

 18. Medicinal leech (Hirudo medicinalis, Hirudinidae) – 80 mm
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Freshwater mites (Hydrachnidae) (Fig. 117/1) are chelicerates, of-
ten of vivid red, yellow or green colour and with an unsegmented 
body up to 8 mm. Species inhabiting stagnant or slow-streaming 
waters are round or oval, while those living in fast-flowing waters are 
more or less flattened. Due to the mucus of unpleasant flavour, se-
creted by the glands of the body wall, water mites are not consumed 
by the fish. Their body is hardened by chitinous plates that develop 
into tough dorsal and ventral armours in some species. Most wa-
ter mites have four eyes, each two situated in a common eye socket 
on either side of the front part of the body. The segments of the 
mouthparts are fused to form a capitulum. From the capitulum ex-
tend the short, protrusile chelicerae, modified into stinging organs. 
The elongated palps are directed forwards. The four pairs of legs 
are covered by silvery swimming hairs, especially in case of plank-
tonic water mites. These animals lay their eggs in small clusters onto 
the surface of various submerged objects. Frequently, hundreds of 
such clusters of often vivid orange or red eggs cover the appropriate 
spawning sites, for instance the surface of a plastic wastes. From the 
eggs six-legged larvae hatch that live as parasites chiefly of mussels, 
different aquatic insects and insect larvae. Hosts are often complete-
ly covered by the reddish larvae. Mite larvae are able to parasitise not 
only aquatic animals but also spiders moving on the water surface, 
or even flying insects. By moulting, larvae develop into eight-legged 
nymphs that undergo another developmental stage before reaching 
maturity. Adult mites are predators, feeding mostly on worms, in-
sect larvae and small crustaceans (Fig. 117/2).
The only spider that lives submerged for the majority of its life is 
the water spider (Argyroneta aquatica). The opisthosome (poste-
rior body part) of the greyish-brown animal is covered by fine hairs. 
Among the hairs air is trapped when the spider dives underwater; 
thus, the opisthosome is covered by a silvery envelope when the ani-
mal is in the water. On one hand, the air envelope not only serves 
as a portable air deposit but also functions as a physical gill, since 
it is capable of absorbing dissolved oxygen from the water. Water 
spider builds its submerged air deposit (diving-bell) (Fig. 117/3) 
in the dense aquatic vegetation. As a first step of the construction, 
it produces the framework of the web from the silk extruded from 
its posterior spinnerets and then fills the nest with air. During this 
latter process, it creeps along waterplants close to the surface and 
elevates its posterior out of water for a moment. When diving back 
into water, a large air bubble forms around its opisthosome. The spi-
der carries the bubble with its legs held in a roof-like manner right 
under the nest.

Chapter : Water Spiders and Mites – Chelicerata

Hydrachnidae
Aquatic mite

 
DOI 10.1007/978-3-7091-1547-3_11, © Springer-Verlag Wien 201
G. Kriska, Freshwater Invertebrates in Central Europe: A Field Guide,

3



 1. Aquatic mite (Pentatax sp.) – 1.5 mm  
(light microscopic image)

 3. Spinning of water spider (Argyroneta aquatica) – 16 mm

 2. Aquatic mite (Hydrachna sp.) feeding on plumed 
gnat (Chironomidae) larva
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Water spider
Argyroneta aquatica

Here, the majority of the bubble is brushed off into the nest that 
gradually becomes bell-shaped owing to the accumulating air. Air 
gathering is periodically interrupted, when the spider strengthens 
the threads of the bell. Water spider captures insect larvae and crus-
taceans (Fig. 119/4) by injecting venom into their body with its 
chelicerae (fangs). The prey is carried into the bell where the spider 
consumes it. During feeding, the husk of the prey gradually shrinks 
and finally its body turns into a small dark mass of undigestible ma-
terials. Water spiders moult within their bell, the bottom of which 
is closed for this period. Closing the bell is essential, since the body 
of the animal must not come in contact with water during molting 
and closely afterwards, when the chitinous hairs are undeveloped. 
Unusually among spiders, male water spiders are larger than the fe-
males. Adult males are up to 16 mm, while females do not exceed 
11 mm. Following copulation, females lay their eggs only if no other 
water spider is in the vicinity. Cocoon is placed in the upper region 
of the bell, and females lay on them to protect the eggs till the hatch-
ing (Fig. 119/5). Hairs being essential for living underwater develop 
only after the fifth molting; thus, offspring live within the bell until 
having the protecting hairs. At the appropriate time, small spiders 
leave the nest almost all at once. The offspring of some millimetres 
begin to build their first bell; then they leave to hunt for water fleas.
Swamp spider (Dolomedes fimbriatus) (Fig. 119/6–7) and pirate 
spider (Pirata piraticus) pursue their preys on the water surface, but 
sometimes they capture fries from the upper water with their cheli-
cerae.

Opisthosome

Palp Ocelli

Prosome

Air-bubble

Spinnerets

Water spider – 16 mmArgyroneta aquatica( )



 4. Water spider captured water slater and feeding 
on a caddisfly larva (inset)

 5. Female water spider (Argyroneta aquatica) with 
its egg cocoon

   6–7. Raft spider (Dolomedes fimbriatus) male and female – 20 mm
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Bathynella natans

Water slater
Asellus aquaticus

Side swimmer
Gammaridae

Species of the order Bathynellacea are small crustaceans of an ex-
traordinary outlook, up to some millimetres. The head of the animal 
with cylindrical body is clearly distinct from the eight segmented 
thorax. Abdominal segments are of similar size to those of the 
thorax. The body ends in a telson bearing a caudal furca. Some of 
their species inhabit great depths of lakes; others live in groundwa-
ter among sand grains. Bathynella natans was the first discovered 
species of the order. Limnomysis benedeni (Fig. 147/41) belonging 
to the Mysidae family is a small crustacean, up to 18 mm, native 
to the rivers flowing into the Caspian Sea and the Black Sea. This 
animal somewhat resembles marine shrimps. It has large, stalked 
compound eyes and a characteristically humped, glassy, translucent 
body. It lives in the plankton of lakes and oxbows feeding chiefly 
on plant materials and detritus. With its thoracic limbs the animal 
forms small clumps out of its food prior to consuming it. The order 
of slaters (Isopoda) contains both terrestrial and aquatic crusta-
ceans. The thoracic legs are similar to each other, and the pleopods 
also are similar to each other – the scientific name Isopoda refers 
to this. Almost 300 species are classified into the family Asellidae, 
out of which 250 inhabit subterranean waters. The most common 
species of surface waters is water slater (Asellus aquaticus) (Figs. 
121/1 and 151/49). The dorsoventrally compressed body of the 
greyish-brown animal is up to 15 mm and lacks carapace. Its head 
is fused with the first thoracic segment, bears two pairs of antennae, 
mouthparts and two sessile compound eyes. The rest of the body 
consists of seven, free thoracic and six abdominal segments. Each 
thoracic segment has a pair of limbs. Their gills are the modified 
pleopods of the first 5 abdominal segments. Their abdominal limbs 
bearing the lamellar gills are continuously propelled to stream fresh 
water, rich in oxygen, around the gills. Segments of these limbs are 
fused to form a pleotelson. They are incapable of swimming; in-
stead, they stroll around on their walking legs. Freshwater isopods 
live in stagnant or slow-flowing waters among the plant debris of the 
bottom, where they feed on the dead organic matter. The order of 
amphipods (Amphipoda) comprises laterally compressed animals 
with sessile compound eyes, lacking carapace and undergoing direct 
development (i.e. developing without any larval stage). Among the 
two pairs of antennae the first pair is often biramous. Their head is 
fused with the first thoracic segment. The limbs of the first thoracic 
segment are accessory mouthparts called maxillipeds. The next four 
pairs point forward and take part in capturing the food. The last 
three pairs of thoracic legs are for climbing and walking.
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 1. Water slater (Asellus aquaticus) – 15 mm

 2. Hemimysis anomala – 11 mm
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Bankhopper
Orchestia cavimana

Chelicorophium

curvispinum

Thoracic limbs bear the gills. Among the six pairs of pleiopods, 
the first three pairs are used for swimming. The last three pairs are 
branched uropods that help the animal to spring up from the bot-
tom. Among the amphipods living in freshwater or on the shores, 
well-known are the side swimmers (Gammarus spp.) (Figs. 123/3, 
151/48, and 161/65), which are the most frequent freshwater crus-
taceans, as well. Their characteristic habitats are in clear highland 
creeks and slow-streaming lowland brooks, yet they occur also in 
small ponds and large rivers. They are abundant in the debris of the 
bottom, where they capture small worms and insect larvae or feed 
on dead organic material. Species living in the brooks of the middle 
mountains are important decomposers of the litter fallen into the 
waters.
On damp banks, among the roots of grass clumps or under stones, a 
semi-terrestrial crustacean can be found, the bankhopper (Orchestia 
cavimana) (Figs. 161/63–64). The greyish-brown animal, up to 22 
mm, creeps along the shore with an upright gait and its legs spread 
sideways. However, if it is disturbed, it is also escaping by springing. 
The small crustacean Chelicorophium curvispinum (Fig. 159/62), 
up to 6 mm in length, is easy to identify due to its tough anten-
nae. In contrast with other amphipods, its body is dorsoventrally 
compressed. Chelicorophium curvispinum builds minute tubes out of 
organic debris and the mucus secreted by the glands of the thoracic 
legs. They live in these flimsy tubes attached to waterplants or to any 
submerged artificial objects. This species spread across Europe in 
the last century, from the region of the Caspian Sea.
Decapoda form the largest order of the crustaceans, containing al-
most 15,000 species. Most of them are marine, yet some species oc-
cur in freshwater and terrestrial habitats, as well. The bodies of the 
greenish-brown freshwater decapods are dorsoventrally flattened. 
Their thick and tough chitinous armour is impregnated with a high 
amount of calcium salts. The head bears two pairs of antennae, 
stalked compound eyes and mouthparts. From the posterior region 
of the head, a double fold of skin originates that develops into a 
carapace. Carapace is fused with the thorax and overhangs sideways 
right till the base of the legs, so it surrounds the gills attached to 
the base of the pereiopods (thoracic legs); thus, it comprises a sort 
of gill cavity. Their strong abdomen terminates in wide biramous 
uropodia forming the tail-fan. When swimming, crayfishes vigor-
ously flip their outspread tail-fan under their body, while they move 
backwards. 



 3. Side swimmers (Gammaridae) – 20 mm

 4. Spiny-cheek crayfish (Orconectes limosus) – 12 cm



124 Crustaceans – Crustacea

Orconectes limosus

Signal crayfish
Pacifastacus

leniusculus

Chinese mitten crab
Eriocheir sinensis

The first three pairs of thoracic limbs are modified into maxillipedes 
functioning as accessory mouthparts. The fourth pair of thoracic legs 
bears enormous chelae. The next four pairs are walking legs, the first 
two of which also terminates in small pincers. In male crayfishes, the 
first pair of the biramous pleopods are developed into gonopods, 
thus sexes are easily distinguished. Eggs are attached to the pleo-
pods of the females. Freshwater crayfishes molt several times during 
their development. The exoskeleton of the freshly molted crayfish is 
remarkably soft, and it is hardened only in some weeks with the dep-
osition of calcium salts absorbed through the gills. Noble crayfish 
(Astacus astacus) (Figs. 125/5–6, 147/43, and 159/60) is a large 
crustacean, up to 15 cm, living in rivers and lakes, active mostly at 
night. In Europe, most populations were destroyed at the end of the 
nineteenth century by a fungal disease called crayfish plague (Aph-
anomyces astaci). Much more frequent species is the Asian Turkish 
crayfish (Astacus leptodactylus) that has long and slender pincers. 
Stone crayfish (Austropotamobius torrentium) (Figs. 157/58–59) 
of 8–9 cm length inhabits the clear brooks of the middle moun-
tains. This animal hiding under the stones feeds on aquatic insect 
larvae, worms and side swimmers. Spiny-cheek crayfish (Orconectes 
limosus) (Figs. 123/4 and 155/57) was introduced into Germany 
from North America in the 1890s to substitute the scarce native 
decapod populations that had been damaged by the crayfish plague. 
In the 1980s this crayfish, up to 12 cm, appeared in the Danube also 
in Hungary. Spiny-cheek crayfish is identified on the basis of the 
purple patches covering the dorsal side of the abdominal segments.  
Another species, introduced from North America into Scandina-
via, is the signal crayfish (Pacifastacus leniusculus) that is the most 
widely spread alien crayfish in Europe, present over 20 countries 
but missing from the middle and lower catchment of the Danube. 
This large, aggressively spreading crayfish lays twice as many eggs 
as the noble crayfish, and similarly to the spiny-cheek crayfish, it 
is also resistant to the crayfish plague, however, both are vectors of 
the disease. Consequently, the spread of the spiny-cheek crayfish 
and the signal crayfish endangers the survival of the native decapod 
populations in Hungary. Chinese mitten crab (Eriocheir sinensis) is 
native to the larger rivers of China. It was introduced to Germany 
in 1912, and since then it has spread in the waters of Denmark, the 
Netherlands, Belgium, Finland and Sweden. The invasion of this 
species not only threatens the native crayfish populations, but this 
animal also makes serious damages to the embankments by burrow-
ing them. Mitten crabs spend most of their life in fresh water, but 
they must return to the sea to breed.



 5. Noble crayfish (Astacus astacus) – 15 cm

 6. Noble crayfish (Astacus astacus) – 15 cm
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Fairy shrimp
Branchipus

schaefferi

Branchipus schaefferi (Figs. 127/9, 129/10, and 149/44) belongs to 
the order of fairy shrimps (Anostraca). The scientific name of the 
order indicates that these crustaceans lack carapace. The northern 
border of their area in Europe is Denmark. These animals of 23 
mm are xerothermic, occurring in temporary waters, from April till 
September. It often lives together with the rice apus in muddy pools. 
The body of the elongated animal is divided into head and union of 
thoracic and abdominal segments. The head possesses two pairs of 
antennae, the first of which is short and sticklike. The second pair 
is quite robust; in males it is modified for holding the female dur-
ing mating. On the head two large, stalked compound eyes and a 
naupliar eye are present. The first 11 segments of the thorax bear 
phyllopods (leaflike limbs) that are moved in waves when swim-
ming. Beside locomotion, these paired organs covered with bristles 
take part in respiration and feeding, as well. When swimming, water 
flows into the small chambers between the limbs where food parti-
cles are filtered by small bristles. These bristles then move the food 
towards the mouth via a medial furrow on the ventral side of the 
body. Beating of the phyllopods increases the water pressure within 
the chamber among the limbs, and so water leaves the cavity in an 
upper-lateral direction. Continuous water currents aid the locomo-
tion of the shrimp and provide oxygen-rich water for the gills. Fairy 
shrimps consume organic debris floating in the water, which is often 
stirred up from the bottom by the animals. Legs are missing from 
the last 8 segments of the trunk. The body terminates in the orange, 
hairy terminal furca. During mating, the male holds the female with 
its modified antennae from the bottom and inserts its copulatory 
organ into the genital pore of the female. Subsequent to fertilisa-
tion, eggs get into the brood-pouch of the female, where they get 
wrapped by a thick cover. A characteristic feature of female fairy 
shrimps is the iridescent colour of their brood-pouch. The thick-
walled eggs are amazingly resistant to unfavourable weather condi-
tions; they remain viable even after several years of desiccation. Eggs 
of the fairy shrimp do not have any dormant period, so they hatch 
into nauplius larvae among favourable conditions, and then develop 
into adult shrimps within 1 week. A well-known anostracan species 
is the brine shrimp (Artemia salina). Its colour ranges from light 
pinkish to dark red. This animal of 15 mm is present in the sodium 
chloride brines in inland saline lakes of each continent. 



 9. Branchipus schaefferi male – 20 mm

 7. Branchinecta ferox male – 20 mm

 8. Branchinecta ferox female – 20 mm
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Rice apus
Triops cancriformis

Lepidurus apus

Their dried eggs are sold by aquarists’ suppliers, since nauplius lar-
vae hatching from them are excellent food for the newly hatched fry. 
Branchinecta ferox (Figs. 127/7–8) is a fairy shrimp occurring in 
astatic soda lakes in spring.
Tadpole shrimps (Notostraca) inhabiting astatic pools and ponds 
are easy to identify due to a broad double carapace covering the ma-
jority of their body. This carapace originates from the last segment 
of the head and does not attach to any other segment. Each first leg 
bears three elongate projections that are visible from above. These 
projections contribute to the tactile perception of the short anten-
nae. The other limbs of the animals are visible only from the ventral 
side. Its sessile eyes are close together, set near the centre of the head. 
The number of segments comprising the tapering, cylindrical body 
is not constant. The thorax may be composed of as many as 40 seg-
ments. Each of the first 12 thoracic segments bears one pair of legs, 
yet on further segments even 6 pairs of limbs may be present. The 
size of the legs decreases towards the end of the thorax. The body 
terminates in two long, joint cerci. The ventral side of the swimming 
tadpole shrimp has a rather unique outlook due to the arrangement 
and the propelling of the phyllopods. Anterior legs are much larger 
than those of the rest parts of the body. The distance between the 
right and left legs decreases towards the end of the animal – simi-
larly to the size of the limbs; the last phyllopods almost adjoin each 
other. When the animal swims, successive phyllopods beat sequen-
tially, which results in spectacular wave-fronts on the ventral side. 
Though less intensely, limbs also beat when the animal does not 
swim so that to maintain the water currents necessary for respira-
tion and feeding. Tadpole shrimps feed principally on small aquatic 
animals and organic debris, which are moved towards the mouth by 
the phyllopods. These crustaceans of astatic ponds try to utilise all 
available food sources so that to reach maturity and lay their eggs as 
soon as possible. Thus, they may consume larger animals (e.g. earth-
worms) fallen into the water. Their eggs are resistant to desiccation. 
Among favourable conditions, nauplius larvae hatch from the eggs 
that reach their final form by several moults. Lepidurus apus can be 
collected in March or April, Triops cancriformis (rice apus) (Figs. 
129/11 and 145/38) in summer or autumn from astatic ponds. 
Lepidurus apus can be distinguished from the rice apus on the basis 
of a median lobe projecting between the two cerci and originating 
from the last segment of the body. Since tadpole shrimps stir up the 
water of the muddy pools, they can be collected only by pulling our 
net randomly through the water.



 12. Cyzicus tetracerus – 12 mm

 10. Branchipus schaefferi female – 20 mm

 11. Rice apus (Triops cancriformis) – 40 mm
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Water flea
Cladocera

Cyzicus tetracerus (Figs. 146/39–40 and 129/12) belongs to the or-
der of clam shrimps (Diplostraca). These crustaceans have a shell 
resembling that of the mussels. The two halves of the carapace are 
flexibly hinged together at the posterior part of the head. In most 
species, the body is almost completely enwrapped by the shell, which 
is not impregnated by calcium salts, in contrast with the carapace 
of the seed shrimps (Ostracoda). Clam shrimps do not lose their 
shell when molting; thus, it is marked with concentric growth lines. 
On the head of these crustaceans, the two sessile, compound eyes 
are set close together. The first pair of the antennae is short, whilst 
the second one is modified into strong, ramified paddling organs. 
Legs are situated in 10–32 pairs on the ventral side of the animal; 
their size gradually decreases towards the end of the body. The leg-
less telson bends back and terminates in a clawed furca. Locomotion 
is achieved principally by two different methods. When swimming, 
they beat with their second pair of antennae and their phyllopods 
(like water fleas do), while their body moves up-and-down vertically. 
The other method is sliding and spinning on the bottom by means 
of the sweeping legs, while their body is turned to one side. Similarly 
to the anostracans, they feed by filtering organic debris out of wa-
ter by the phyllopods. Fertilised eggs develop for some time within 
the shell of the female, and then hatch the nauplii that develop into 
adults by several moults. Further characteristic clam shrimps are the 
eastern clam shrimp (Limnadia lenticularis) bearing an adhesive or-
gan on its head, and the common lynceus (Lynceus brachyurus) that 
cannot hide its large head into its shell.
Water fleas (Cladocera) are small crustaceans of 0.25–18 mm in 
length, on average. Their slender, elongated body is laterally flat-
tened. The anterior part of their mostly downward facing head forms 
a projected rostrum. They have a single, dark compound eye in the 
midline of the head, that is moveable in all directions. The naupliar 
eye is small and often unpigmented. Their first antennae are short, 
uniramous sensory organs composed usually of one segment. The 
second pair of antennae are modified into biramous locomotory or-
gans covered by setae. By the rhythmic beats of the second antennae, 
the animals swim in a jerky way. Their mouthparts are for filtering 
food particles and moving them towards the mouth. The toothed 
mouthparts of the carnivorous species are used for the mastication 
of the prey. Their thorax has 4 or 6 pairs of legs holding the gills. 
Legs are covered with setae that filter food particles out of water. 
The short abdomen ends in a furca composed of two identical claws. 
Some species living on the bottom use the furca for locomotion. 



 13. Bosmina sp. with eggs – 1 mm  
(light microscopic image)

 14. Bosmina sp. with sexual eggs – 1 mm  
(light microscopic image)

 15. Ephippia with sexual eggs of water fleas on the 
water surface – 0.5 mm

 16. Ephippia with sexual eggs of water fleas at pond 
margin – 0.5 mm
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Leptodora kindti

Males are small and less frequently observed than the females.
The first thoracic legs are armed with hooks and long bristles. The 
body of most cladocerans are covered by a shell originating from the 
posterior region of the head. The carapace resembling the shell of 
mussels is completely closed on the dorsal side and does not cover 
the head of the animal. Right and left halves do not fuse together 
on the ventral side. The shell is a more-or-less translucent double 
fold of the body wall, with fluid circulating in its cavity. Its surface is 
often variously ornamented; the edges are frequently ciliate or bris-
tled. At the bottom of the carapace often a shorter or longer projec-
tion, the shell spine is observable. In females, within the carapace a 
brood-pouch is formed, where the eggs develop into offspring. The 
shell of some species is vestigial. In case of cladocerans, sexual and 
asexual reproduction alternate periodically (cyclic parthenogenesis). 
In most parts of the year, females produce eggs without fertilisa-
tion that develop into female offspring in the brood-pouch. Released 
females also reproduce parthenogenetically. Actually, these females 
reproduce exclusively this way. If environmental conditions become 
unfavourable (e.g. the temperature or the amount of available food 
decreases) some parthenogenic eggs hatch into males and sexual fe-
males. The eggs of these female specimens can be fertilised by the 
males and are different in appearance from the above-mentioned 
ones. As a result of the mating, thick-shelled winter eggs (dormant 
eggs, ephippia) are produced that are resistant to the harsh envi-
ronment. Two different types of winter eggs occur, both serving the 
dispersal and the survival of the species. One of them sinks into the 
mud, whilst the other floats on the water surface (Figs. 131/15–16). 
When environmental conditions become appropriate again, parthe-
nogenic females – similar to the mother – hatch from the winter 
eggs. Only the species of the family Leptodoridae develop indirect-
ly: the dormant/winter eggs hatch into nauplius larvae. Interesting 
cladocerans are Daphnia cucullata (Figs. 133/19–20 and 155/56) 
and Dapnia galeata. The morphology of these species shows sea-
sonal polymorphism; this phenomenon is called cyclomorphosis. 
The head of these crustaceans bears a helmet-like structure that 
grows from spring until summer, yet its size decreases in the next 
part of the year. Actually, the change is observable on the individuals 
of successive generations; the helmet of a certain specimen remains 
the same. According to the experts’ assumptions, cyclomorphosis is 
caused by the periodic alteration of several different environmental 
factors and  predation pressure.



 17. Eye of Leptodora kindti (light microscopic image)  18. Brood-pouch of Leptodora kindti with embryos 
(light microscopic image)

 19. Head of Daphnia cucullata  
(light microscopic image)

 20. Furca of Daphnia cucullata  
(light microscopic image)
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Bosminidae

Syda cristallina

Polyphemus

pediculus

The best-known and largest group of the family Daphniidae (water 
fleas) is the genus Daphnia (Figs. 153/52 and 155/55) containing 
chiefly reddish or green crustaceans, up to 5 mm. Their well discern-
ible head possesses a pointed rostrum. The remarkably bent ventral 
edge of the carapace terminates in a prominent spine. Species of the 
genus Simocephalus (Fig. 135/21) rarely surpass 3.5 mm in length. 
They have a short but conspicuous rostrum, but no spine is pre-
sent on their carapace. Specimens of Ceriodaphnia (Figs. 135/24 
and 153/53) are up to 2 mm. Their small head lacks rostrum, and 
their first pair of antennae are also short. The carapace has a min-
ute spine. Species of the family Moinidae (Fig. 135/23) are distin-
guished by their large first antennae. The majority of these animals 
of turbid ponds are about 1.5 mm in length. The first antennae of 
the species of Bosminidae (Figs. 131/13–14, 135/22, and 153/54) 
are fused with the carapace to form a rostrum of remarkable size. 
Near the midpoint, the rostrum bears a small tuft of hair. These 
animals of 0.5–1 mm live in the plankton of lakes. A characteris-
tic species of the family Holopediidae is Holopedium gibberum of 
2 mm in body length. The unique feature of this crustacean is the 
jelly envelope surrounding the animal. The envelope secreted by the 
carapace is clear around the young specimens, yet may be layered in 
case of the elder ones. The head of these animals feeding on algae is 
small; rostrum is absent. A typical species of the family Sididae is 
Sida crystallina (Figs. 137/25 and 151/50) of 3–4 mm. Behind the 
head an adhesive organ is present that is used to attach the animal 
to aquatic plants. The second antennae of this species have tough 
bases. It lives in the weedy littoral of clear lakes and oxbows. Species 
of the family Chydoridae (Figs. 137/26 and 153/51) are of 0.5–1 
mm body size. To the unaided eye they are easily confused with the 
seed shrimps (Ostracoda) because of their round body, small size 
and smooth way of swimming. The species of this large group live 
in a wide range of habitats. By their unique appearance, species of 
the family Polyphemidae are easily distinguished from any other 
water fleas. The motile head of this animal, up to 2 mm, bears a 
large compound eye. The dorsal part of its reduced shell forms a 
hemispheric brood-pouch. On the ventral side, 4 pairs of free perei-
opods are found. They principally capture bosminids and rotifers, 
but sometimes they feed on protozoans, algae or organic debris, as 
well. The only European species of the family Leptodoridae is Lep-
todora kindti (Figs. 133/17–18 and 143/36–37). This species of up 
to 18 mm length is also an abundant crustacean of Lake Balaton. 
The shell of these translucent animals is reduced to form the brood 
chamber. The remarkably elongated head has a large, fused, single 
compound eye. 



 21. Simocephalus sp. with eggs – 3.5 mm  
(light microscopic image)

 22. Bosmina longirostris – 1 mm  
(light microscopic image)

 23. Moina sp. – 1.5 mm (light microscopic image)  24. Ceriodaphnia sp. – 1.5 mm  
(light microscopic image)
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Common fish louse
Argulus foliaceus

Seed shrimp
Ostracoda

Their second antennae and thoracic limbs are robust. The former 
organs are used for the quick locomotion, while thoracic legs are 
for prey capturing. During predation, they attack all animals of the 
plankton below 1.5 mm, including small rotifers, crustaceans and 
larvae. From their eggs nauplii hatch that reach maturity and start 
their carnivorous lifestyle after three moults. A common species 
of the subclass Branchiura is the fish parasite carp louse (Argulus  
foliaceus) (Fig. 143/35). This crustacean of flattened body searches 
its host by swimming. Its quick locomotion is aided by four pairs 
of biramous thoracic legs covered by swimming bristles. Carp louse 
beats all its legs synchronously when it flits swiftly in the water. Its 
translucent body is hard to discern not only in the water but also on 
the host, because it often shifts its position on the slimy skin of the 
fish. The head of carp louse is fused with the first thoracic segment 
to form a cephalothorax. This region bears the two pairs of anten-
nae, compound and naupliar eyes and a sharp proboscis. Carp louse 
may parasitise any freshwater fish. It sucks the blood of the host 
not only by adhering to the body surface but also from inside the 
mouth cavity. It attaches itself to the slimy fish with several minute 
hooks covering its antennae partly modified into large suckers as 
well as the carapace. Beside the cephalothorax, the animal consists 
of the thoracic segments and a single abdominal segment. The body 
terminates in a biramous lobe. Unlike most freshwater crustaceans, 
branchiurans do not carry their eggs, but attach them to stones or 
aquatic plants after fertilisation. Offspring hatching from the eggs 
are alike the mature specimens and live a lifestyle similar to that of 
the adults.
Seed shrimps (Ostracoda) (Figs. 137/27 and 147/42) are common 
crustaceans of both marine and freshwater habitats. They are almost 
always present in ditches, lakes, ponds and cisterns. These animals 
of 0.2–0.7 mm are mostly found swimming among water plants or 
scuttling about on the bottom. Their body is totally covered by the 
double fold of the body wall originating from the back of the head. 
Into this shell, a remarkable amount of chalk (calcium carbonate) 
is deposited. Their carapaces of high calcium content are preserved 
well as fossils; thus, ancient ostracods have a significant role in re-
constructing the environments of previous eras. The shape of the 
shell is of low variability; it is most frequently oval or bean-shaped. 
Its surface often covered by small hairs may have a fine sculpturing; 
growth lines are absent. In case of danger they hide their body in the 
closing shell, where they may survive the dry periods. Their body is 
divided into head and trunk; segments are inconspicuous.



 25. Sida crystallina – 3 mm (light microscopic image)

 26. Chydoridae sp. – 0.5 mm  
(light microscopic image)

 27. Seed shrimp (Ostracoda) – 2 mm  
(light microscopic image)
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Cyclopidae

Parasitic copepod
Copepoda

The head bears five pairs of limbs, among which the two pairs of 
antaennae are responsible for their smooth swimming. Their robust, 
branching antennae usually terminate in tufts of bristles. The other 
three pairs of limbs of the head serve as mouthparts, whilst the first 
four legs of the thorax clean the interior of the shell. The terminal 
furca is chiefly used for moving on the bottom. Seed shrimps are 
either carnivorous, herbivorous or they feed on dead organic mat-
ter. They develop without naupliar stage. Their characteristic larval 
form is the cypris.
Most copepods (Copepoda) are marine species, yet they also occur 
in nearly all types of continental waters. They are found in lakes, 
ponds, swamps, as well as in flowing waters, spring outlets and rivers. 
Some species live even in the water of phytothelmas, on moist rock 
surfaces, within mosses or even in the leaf litter. Most copepods are 
up to 1–2 mm, but the length of the largest ones does not exceed 10 
mm either. The tapering body consists of rings (segments) that are 
attached to each other with thin membranes. The anterior part of 
their body is the cephalothorax composed the five fused segments of 
the head and the first one of the thorax. It bears modified limbs: two 
pairs of antennae, the mandibles, the maxillae and the maxillipeds.  
The role of the first antennae is mostly tactile sensing, but in plank-
tonic species they also take part in floating and navigation. The first 
antennae of males are often modified into a branched organ that is 
used for grasping the female during mating. Other limbs of the head 
assist in feeding. Copepods do not have compound eyes, just a sin-
gle, mostly reddish spot eye at the base of their antennae. Each of the 
five thoracic segments behind the head part bears one pair of legs, 
which beat simultaneously when the animal swims. The synchro-
nous beating of the thoracic limbs results in the characteristically 
flickering and darting motion of the animal. The tapering abdomen 
consists of up to five segments. On the first one is the opening of the 
genital duct, and on the last one is the anus. The last segment holds 
the biramous caudal furca that may be considerably different on the 
species of certain families. The digestive tract of three main sections 
is situated in the median line of the body, and often surrounded by 
reddish or yellowish oil droplets, which decrease the body density of 
planktonic species and hence aid their floating. Copepods may live 
in the plankton or on the bottom, but some representatives are para-
sites of fish. The bodies of the parasites are sometimes so extremely 
reduced that they are not only hard to identify as copepods, but do 
not seem to be arthropods at all. 



 28. Female copepod (Cyclopoida) with egg-sacks –  
3 mm (light microscopic image)

 29. First antennae of male copepod (Cyclopoida) 
(light microscopic image)

 30. Nauplius larva of Cyclopoida – 0.5 mm  
(light microscopic image)

 31. Cyclopoida copepodits and a rotifer (Rotifera) – 
1 mm (light microscopic image)
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Diaptomidae

Canthocamptidae

Copepods are dioecious animals reproducing chiefly sexually. Dur-
ing mating, the male grasps the furca of the female with its antennae, 
and sticks its adhesive spermatophore onto the female’s body, close 
to the genital pore. Females are capable of storing the sperm, thus 
they can have fertilised eggs several times without further mating. 
Eggs are wrapped in a resistant envelope and mostly carried by the 
females in small clusters. From the eggs depressed, oval nauplius lar-
vae (Fig. 141/34) hatch. By up to 6 moulting, nauplii develop into 
copepodid larvae. First the body of the copepodid is not distinctly 
segmented, but via further copepodid stages the animal gradually 
achieves the morphology of the adult. Copepods reach maturity 
with the moulting of the fifth-stage copepodid larva. Thick-walled 
eggs, adult animals and copepodid larvae are all capable of surviv-
ing harsh conditions in dormancy. Consequently, several different 
generations of copepods appear at once when the environment 
turns favourable again. First antennae of the species of the order 
Cyclopoida (Figs. 141/32 and 149/45) are short, just rarely over-
hang the cephalothorax and consist of less than 20 joints. The first 
antennae of males modified into a flat organ used for gripping the 
female when mating. Females lay their eggs either one by one or they 
carry them in two egg-sacs. The order contains both planktonic and 
bottom-dwelling species. Not only the habitat, but also the feeding 
habit of the two main groups differs.
In the family Diaptomidae (order Calanoida) (Figs. 141/33 and 
149/46), the thorax of the animals is clearly separate from the nar-
row abdomen. The first antennae are rather long, reaching or even 
exceeding the half of the body length, and are composed of more 
than 20 joints. When the animals sink, they slow down their descent 
by spreading their antennae like parachutes. After some millimetre 
of sinking, antennae are closed beside the body, and then the beating 
of the legs swings the animal upwards. Only the right antenna of 
the males is modified into the previously mentioned grasping organ 
used during mating. Females carry a single egg-sac, or they lay their 
eggs one by one. The planktonic species filter microscopic creatures 
and organic matter out of the water.
Species of the family Canthocamptidae (order Harpacticoida) 
(Fig. 149/47) are small crustaceans up to 1 mm, living mainly on 
the bottom where they scuttle around in a winding manner. The 
width of their segments is more-or-less equal; the antennae of the 
females are short, consisting of up to 8 joints. They lay their eggs 
one by one or carry them in a single egg-sac. Canthocamptids feed 
principally on dead organic matter or minute creatures comprising a 
living cover on submerged objects. 



 32. Oil droplets in Cyclopoida body – 3 mm (light microscopic image)

 33. Diaptomus sp. – 2 mm (light microscopic image)  34. Oil droplets in nauplius larva of Cyclopoida – 
0.5 mm (light microscopic image)
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1. External fish parasites  2.

– Free-living crustaceans  3.

2. Description: Body flattened, plate-like and transparent; two suckers and tiny hooks ven-
trally; usually found on the body and gills of fish: Carp lice – Argulidae (Fig. 143/35)

Carapace

Sucker
Eye

Biramous limb

Caudal lobe

Eggs

Common fish louse – ventral view (10 mm)Argulus foliaceus,

– Description: Body in various shapes but not plate-like and without suckers and hooks 
ventrally; up to 8 mm long: Parasitic copepods – Copepoda, Cyclopoida

Egg sacs

Anterior processes

Anchor worms – (8 mm)Lernaea

3. Crustaceans with carapace which covers the thorax, sometimes also the head and/or abdo-
men  4.

– Crustaceans without carapace  9.

– Crustaceans with reduced carapace which does not cover the thorax and forms a small 
brood-pouch dorsally. Habitat: Large lakes: Water fleas (in part) – Polyphemidae,  
Leptodoridae (Figs. 133/17–18 and 143/36–37)

Compound
eye

2 antenna
nd

Heart

Eggs

2 antenna
nd

Brood pouch

Limbs

Compound eye

Limb

Postabdomen

Terminal claws

Leptodora kindti (7–11 mm) and Polyphemus pediculus (2 mm)

Identification Key: Crustaceans – Crustacea I



 35. Fish louse (Argulus foliaceus) – 10 mm (light microscopic image)

 36. Young Leptodora kindti – 3 mm  
(light microscopic image)

 37. Head of Leptodora kindti with cerebral ganglia 
and eye (light microscopic image)



144

4. Last abdominal segment (telson) with two long filamentous cerci; eyes close together near 
the centre of the carapace; up to 48 mm. Habitat: astatic ponds: Tadpole shrimps –  
Triopsidae (Figs. 129/11 and 145/38)

Rice apus – (10–48 mm) and (12–30 mm)Triops cancriformis Lepidurus apus

Modified limbs

Carapace

Eye

Abdomen

Median lobe

Cerci

– Last abdominal segment (telson) without two long filamentous cerci  5.

5. Carapace covers the abdomen; eyes sessile  6.

– Carapace does not cover the abdomen; eyes stalked  8.

6. Carapace covers the whole body and consists of two halves connected by a dorsal hinge 
  7.

– Carapace does not cover the head and consists of a single folded plate: Water fleas (in 
part) – Cladocera  13.

7. Description: Carapace with concentric growth lines which centred on an apex; thorax with 
10–32 pairs of limbs; caudal furcae with two claws; up to 17 mm. Habitat: Still waters: 
Clam shrimps – Diplostraca (Figs. 129/12 and 145/39–40)

Flexible shell

Sessile eye

Antenna Thoracal limbs

Caudal furcae with claws

Identification Key: Crustaceans – Crustacea II



 38. Rice apus (Triops cancriformis) – 40 mm

 39–40. Cyzicus tetracerus – 12 mm
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– Description: Carapace without concentric growth lines, oval or bean-shaped usually with 
a fringe of hairs; thorax with two pairs of limbs; up to 7 mm long. Habitat: Still or slow-
flowing waters: Seed shrimps – Ostracoda (Figs. 13/5, 137/27, and 147/42)

Carapace

Antennae

Limbs

Furcae

8. Description: Body transparent and humped; thorax with biramous limbs which never 
form pincers (chelipeds); up to 18 mm long. Habitat: Still or running waters: Opossum 
shrimps – Mysida (Figs. 121/2, 147/41)

Antennae

Stalked eyes

Short carapace

8 pairs of biramous limbs

– Description: Thorax with unbranched limbs; first pair of walking legs with large pincers; 
up to 25 cm long. Habitat: Still or running waters: Decapoda  18. (Fig. 147/43)

Antennae

Pincer

Rostrum

Eye

Cervical groove

Carapace

Telson

Abdominal
segments Spiny-cheek crayfish

(12 cm)Orconectes limosus

Thoracic legs

Identification Key: Crustaceans – Crustacea III



 41. Limnomysis benedeni – 18 mm and Katamysis warpachowskyi – 6 mm

 42. Seed shrimp (Ostracoda) – 2 mm  
(light microscopic image)

 43. Noble crayfish (Astacus astacus) – 15 cm
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9. Description: Body elongated and whitish in colour; thorax with 11 or more pairs of limbs; 
eyes stalked; males with large, modified second antennae; females have conical egg-sack on 
1st and 2nd abdominal segments ventrally; swimming upside-down; up to 40 mm long. 
Habitat: Astatic ponds: Fairy shrimps – Anostraca (Figs. 127/7–9, 129/10, and 149/44)

1 pair of antennae
st

Eye

2 pair of antennae
nd

Limbs

Egg-sack

Furca

Fairy shrimp – (20 mm)Branchipus shaefferi

– Thorax with 8 or less pairs of limbs; eyes sessile  10.

10. Description: Head and part of thorax fused to form cephalothorax; thorax with 4–6 pair 
of limbs; single eye; up to 3 mm long. Habitat: Still or running waters: Copepods –  
Copepoda (Figs. 139/28–31, 141/32–34, and 149/45–47)

Eye

1 antenna
st

Egg-sack

Furca

Cyclopidae, Diaptomidae and Canthocamptidae specimens

Limb

– Body without cephalothorax; thorax with 7–8 pairs of limbs; eyes paired or absent; not 
planktonic  11.

11. Description: Body elongated; thorax with biramous limbs; eyes absent; up to 1 mm long. 
Habitat: Subterranean waters: Bathynellacea

2 abdominal
legs

8 thoracic limbs

Antennae

Bathynella natans (1 mm)

Identification Key: Crustaceans – Crustacea IV



 44. Branchipus schaefferi female – 20 mm  45. Female copepod (Cyclopoida) with egg-sacks –  
3 mm (light microscopic image)

 46. Diaptomus sp. – 2 mm (light microscopic image)  47. Canthocamptidae sp. – 1 mm  
(light microscopic image)
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– Thorax with unbranched limbs; head usually with eyes; 3–25 mm long  12.

12. Body laterally flattened and 2nd antennae not thickened or body slightly dorsoventrally 
compressed and 2nd antennae strongly thickened; up to 30 mm long: Amphipods –  
Amphipoda  24. (Figs. 19/18, 123/3, 151/48, 159/61–62, 161/63–65)

– Description: Body dorsoventrally flattened and 2nd antennae not thickened; head fused 
with 1st thoracic segment to form cephalothorax; abdomen reduced and with a dorsal 
plate with a pair of branched uropods; up to 15 mm long. Habitat: Still or running waters: 
Slaters – Isopoda (Figs. 121/1 and 151/49)

Compound eyes

1 antenna
st

2
antenna

nd

Pereiopods

Pereiopods

Uropods

Pleopods

Jointed
legs

1 antenna
st

2 antenna
nd

Branched
uropod

Side swimmer – sp. (18 mm) and water slater – (8–15 mm)Gammarus Asellus aquaticus

13. Body enclosed by a blob of jelly: Holopediidae

– Body not enclosed by a blob of jelly  14.

14. Branches of second antennae consist of 2 and 3 joints: Sididae – (Figs. 137/25 and 
151/50)

Eggs

Jelly

Limb

Claw Bristle

Egg

2 antennae
nd

Sensory bristles

Eye

2 antennae
nd

Claws

Holopedium gibberum Sida crystallina(2 mm) and (3–4 mm)

Adhesive organ

– Branches of second antennae consist of 3 and 4 joints  15.

15. First antennae short not obvious and do not terminate in a pointed rostrum  16.

– First antennae large, obvious and terminate in a pointed rostrum  17.

Identification Key: Crustaceans – Crustacea V



 50. Sida crystallina – 3 mm (light microscopic image)

 48. Side swimmer (Gammaridae) – 20 mm

 49. Water slater (Asellus aquaticus) – 15 mm
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16. Description: Carapace covers the whole body; second antennae relatively small, branches 
of second antennae consist of 3–3 joints; 0.2–4 mm long. Habitat: Still or running water, 
on the bottom: Chydoridae (Figs. 137/26 and 153/51)

– Description: Carapace does not cover the head and with a caudal spine; second antennae 
well developed; branches of second antennae consist of 3 and 4 joints; up to 5 mm long. 
Habitat: Ponds: Daphniidae (Figs. 133/19–20, 135/21, 24, 153/52–53, and 155/55–56)

2 antenna
nd

Rostrum
of carapace

EggClaw

2 antenna
nd

Claw

Shell spine

Sexual eggs

Heart

Chydoridae (1 mm) and Daphniidae (2 mm) specimens

17. Description: First antennae fixed, curved, tapering, with sensory bristles near their mid 
point; carapace with a caudal spine; 0.5–1 mm long. Habitat: Ponds and lakes, in the 
plankton: Bosminidae (Figs. 131/13–14, 135/22, and 153/54)

– Description: First antennae moveable, curved, with sensory bristles near their tip; 
branches of second antennae consist of 3 and 4 joints; carapace usually without a caudal 
spine; 0.5–1 mm long. Habitat: Ponds, marshes and lakes, amongst vegetation or on the 
bottom: Macrothricidae

Heart

Egg

Shell spine

1 antenna
st

Sensory bristle Caudal spine

Leg

1 antenna
st

Sensory bristles

Caudal spine

Heart

2 antenna
nd

Egg

Bosminidae (0.5–1 mm) and
Macrothricidae (0.5–1 mm) specimens

18. Description: Body wider than body length; carapace fused to all thoracic segments; ab-
dominal segments invisible dorsally; pincers with dense hairs; up to 75 mm long. Habitat: 
Rivers: Chinese mitten crab – Eriocheir sinensis

– Body longer than wide; carapace fused to all thoracic segments; abdominal segments 
dorsally visible; pincers without hairs  19.

Identification Key: Crustaceans – Crustacea VI



 51. Chydoridae sp. – 0.5 mm  
(light microscopic image)

 52. Daphnia magna – 4 mm  
(light microscopic image)

 53. Ceriodaphnia reticulata – 2 mm  
(light microscopic image)

 54. Bosmina longirostris – 1 mm  
(light microscopic image)
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Pincer with hairs

Chinese mitten crab
(75 mm)Eriocheir sinensis

19. Description: Carpopodite (3rd joint of first leg) with 1–2 spurs medially; abdomen with 
characteristic maroon pattern; up to 12 cm long. Habitat: Running waters: Spiny-cheek 
crayfish – Orconectes limosus (Figs. 123/4 and 155/57)

2 antenna
nd

Spur

Maroon pattern

Rostrum

Tubercles Pincer

Spiny-cheek crayfish – Orconectes limosus (12 cm)

Spines Spines

– Carpopodite without spurs medially; abdomen without maroon pattern  20.

20. Carapace with a pair of postorbital ridges; medial ridge smooth or absent  21.

– Carapace with two pairs of postorbital ridges; medial ridge obvious, often toothed  22.

21. Description: Large spines behind the cervical groove; sides of rostrum converge towards 
tip dorsally; squama at the antennal base with smooth ventral edge; up to 12 cm. Habitat: 
Still or running waters: White-clawed crayfish – Austropotamobius pallipes

– Description: Small tubercles behind the cervical groove; sides of rostrum more or less 
parallel; squama at the antennal base with toothed ventral edge; up to 9 cm. Habitat: 
Mountain streams: Stone crayfish – Austropotamobius torrentium (Figs. 19/19 and 
157/58–59)

Identification Key: Crustaceans – Crustacea VII



 55. Daphnia longispina – 2 mm  
(light microscopic image)

 57. Spiny-cheek crayfish (Orconectes limosus) – 12 cm

 56. Daphnia cucullata – 1 mm  
(light microscopic image)
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Orange blotches

Paralell sides
of rostrum

Tubercles behind the
cervical groove

Converged sides
of rostrum

Smooth edge

Toothed edge
Antennal bases

laterally

Austropotamobius pallipes Austropotamobius torrentiumand morphology

Spines behind the
cervical groove

22. Description: Pincers long, slender and white ventrally; rostrum usually with 5–6 teeth lat-
erally; telson concave; up to 15 cm long. Habitat: Still or running waters: Turkish crayfish 
– Astacus leptodactylus

– Pincers stout and strong; lateral edges of rostrum smooth  23.

23. Description: Median ridge of rostrum toothed; postorbital ridges obvious, equal in size; 
telson convex; up to 15 cm long. Habitat: Still or running waters: Noble crayfish –  
Astacus astacus (Figs. 125/5–6, 147/43, and 159/60)

Long and slender
pincers

Teeth

Stout, strong pincer

Postorbital ridges

Concave telson

Convex telson

Turkish crayfish – and noble crayfish – ,

anterior and posterior parts of the bodies

Astacus leptodactylus Astacus astacus

– Description: Pincers with a whitish or turquoise spot dorsally; median ridge of rostrum 
smooth; postorbital ridges obvious, posterior smaller than anterior; up to 25 cm long. 
Habitat: Running waters: Signal crayfish – Pacifastacus leniusculus

Identification Key: Crustaceans – Crustacea VIII



 58. Stone crayfish (Austropotamobius torrentium) – 9 cm

 59. Stone crayfish (Austropotamobius torrentium) – 9 cm
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Stout and strong
pincer

Turquoise
spot

Postorbital
ridges

Postorbital
ridges

Signal crayfish – (25 cm)Pacifastacus leniusculus

24. Crustaceans with compound eyes  25.

– Crustaceans without compound eyes. Habitat: Subterranean waters: Niphargidae  
(Fig. 159/61)

Antennae
Uropods

Niphargus glenniei (5 mm)

25. Body laterally compressed; antennae slender  26.

– Description: Body slightly flattened; 2nd antennae stout; up to 6 mm long. Habitat: Still 
or running waters, in flimsy tubes attached to the substratum: Corophiidae (Fig. 159/62)

Stout second antenna

Chelicorophium curvispinum (6 mm)

Eye

Identification Key: Crustaceans – Crustacea IX



 60. Noble crayfish (Astacus astacus) – 15 cm

 61. Niphargus sp. – 10 mm  62. Chelicorophium curvispinum – 6 mm
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26. 1st antennae longer than 2nd antennae  27.

– Description: 2nd antennae longer than 1st antennae; up to 22 mm long. Habitat: On 
damp banks of running waters: Bankhopper – Orchestia cavimana (Figs. 161/63–64)

1 antenna
st

2 antenna
nd

Bankhopper – (22 mm)Orchestia cavimana

27. Description: Thorax strongly curved; dark coloured; tip of uropod 3 not extending beyond 
the tip of uropods 1 and 2; dorsal edges of uropods with tuft of short hairs; tolerates the 
low levels of dissolved oxygen; less than 10 mm long: Habitat: Still or running waters: 
Crangonyctidae

– Description: Thorax not curved strongly; light coloured; tip of uropod 3 extending be-
yond the tip of uropods 1 and 2; dorsal edges of uropods without tuft of short hairs; often 
larger than 10 mm long. Habitat: Still or running waters: Side swimmers – Gammaridae 
(Figs. 19/18, 123/3, 151/48, and 161/65)

Crangonix pseudogracilis Gammarus(8 mm) and sp. (15 mm)

Tips of uropods

Tips of uropods

Bestimmungsschlüssel – Krebstiere – Crustacea X. 



 63–64. Bank hopper (Orchestia cavimana) – 22 mm

 65. Side swimmer (Gammaridae) – 15 mm
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Springtails (Collembola) are abundant in the soil and among de-
caying plant matter. Some species inhabit the water surface, where 
they can be observed throughout the year. Their delicate, cylindri-
cal bodies are covered by a fur of velvety hairs. Two compound eyes 
and well-discernible antennae are situated on the head. Their thorax 
bears three pairs of short, three-jointed legs that are applied for the 
slow crawling motion of the animal. Springtails are primarily wing-
less arthropods. The abdomen consists of six segments and bears or-
gans that are unique to collembolans. The first abdominal segment 
possesses a ventral tubular appendage (ventral tube or collophore). 
The function of the collophore is still a matter of debate among sci-
entists: some regard it as a respiratory organ and others as an organ 
of adherence. From the fourth abdominal segment of the springtails 
derives a characteristic locomotory organ called furcula consisting 
of a base joint and two branches. In resting position, it is retracted 
under the abdomen and held under tension by the retinaculum (ha-
mulus) of the third abdominal segment. When moving, the animal 
contracts the muscles moving the furcula, in turn which is released 
and snaps backwards, onto the water surface. Since the surface mem-
brane acts like a trampoline, the animal springs upwards so quickly 
what is almost imperceptible for the human eye. When falling back 
onto the surface, the animal folds the furcula back under its abdomen 
and clasps it by the retinaculum. Springtails moult regularly during 
their life; thus, the water surface of their habitat is often covered by 
the white pieces of their cast skin. Species living on the water surface 
are classified into three families. A wide-spread species of the genus 
Podura is the water springtail (Podura aquatica) (Figs. 23/26–27 
and 163/1–3). The body surface of this squat animal, up to 1.2 mm, 
is finely wrinkled. Adults are bluish grey, whilst the young animals 
are pink. Sminthurides aquaticus belonging to the family of globu-
lar springtails (Sminthurididae) inhabits the water surface, as well. 
When mating, the male approaches the much larger female with 
outstretched antennae. When he manages to grip her antennae, he 
holds the female for several hours. During this curious tete-a-tete, 
the female occasionally lifts the male into the air and joggles him. 
Isotomus palustris (Fig. 23/25) is a species of the family Isotomidae. 
The length of the elongated animal may reach 2.5 mm. Its yellow or 
greenish body is mottled with brown or purplish ornamentation. Its 
last abdominal segments bear tactile bristles.

Chapter : Springtails – Collembola

Podura aquatica

Isotomurus palustris

Sminthurides

aquaticus
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 3. Podura aquatica (Poduridae) specimens on the water surface – 1.2 mm

 1. Podura aquatica (Poduridae) specimens on the water surface – 1.2 mm

 2. Podura aquatica (Poduridae) specimens on the water surface – 1.2 mm
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The order of mayflies (Ephemeroptera) is relatively small, contain-
ing app. 3000 known species, classified into 42 families. This group 
of insects was already present in the Carboniferous, yet previously 
the order was much more diverse. These animals of fragile body and 
transparent wings do not feed after reaching maturity and mostly live 
only for few days. The short life of the mature mayfly is also reflected 
by its scientific name (‘Ephemeros’=‘lasting a day’, ‘pteron’=‘wing’). 
The only purpose of their brief lives is to produce the offspring.
The heads of the imagos bear short antennae and large compound 
eyes. Males of the families Baetidae and Leptophlebiidae have tur-
ban-eyes composing of a large, turban-shaped upper compound eye 
and a round lower one situated right beneath the other. The up-
per part of the turban-eye is responsible for the recognition of the 
females in front of the light background of the sky at sunset. After 
finding them, males approach the females from beneath and then 
they mate on the wing. 
At rest, mayflies hold their membranous wings upright above their 
body. The earliest species living in the Lower Permian had two pairs 
of equal wings, but the hindwings of the mayflies found around the 
Baltic Sea in Tertiary amber stones were already reduced. The sec-
ond pair of wings may be completely absent in some species (Cloeon, 
Caenis).
The thorax consists of three segments bearing the legs. The first 
legs of most males are longer than the others, yet the second and 
third pairs are of equal length. The function of the first legs may be a 
substitute for that of the considerably short antennae. Ten segments 
comprise the abdomen. In males, the ventral side of the 9th segment 
possesses the forceps of several joints, while on the mediodorsal side 
discernible are the penis lobes. The morphologies of the male genital 
organs are varying and proper characters for the identification of the 
species. The genital openings (gonopores) of the female are posi-
tioned on the ventral side of the 7th–8th abdominal segment. The 
body terminates in two or three filamentous appendages. The lateral 
ones are the cerci, whilst the central is called the terminal filament 
(middle tail). The body length of mayflies is between 3 and 35 mm. 
Adult insects do not feed at all. Their alimentary canal is filled with 
air; thus, their abdomen is often glass-like, translucent (Fig. 167/4).
Most species swarm in the evening hours. By this time, the last larval 
instar, the nymph, swims up to the water surface or crawls onto the 
shore, where it moults into the sub-imago (Figs. 165/1–2, 181/21–
24, and 187/33) within a few minutes. Sub-imago is a winged form, 
similar to the adult, and later it develops into the mature imago by a 
last moult. The sub-imago has less vivid colours, its wings are opal-
escent and its caudal filaments are shorter than those of the imago 
(Figs. 167/3–5). Not all the mayflies have a sub-imago stage.

Chapter : Mayflies – Ephemeroptera

Prosopistomatidae
larva

Small minnow
mayfly larva

Baetidae
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 1. Baetis rhodani (Baetidae) male sub-imago – 10 mm

 2. Heptageniidae sub-imago – 12 mm



166
For example, in case of the Tisza mayfly (Palingenia longicauda) 
only the males develop with a sub-imago stage (Figs. 185/28–29), 
females emerging from the larval skin are ready to mate. Mayflies 
are sorted into three categories based on the site of their swarm: 
species swarming above the water; species swarming above the 
shore, but maintaining visual contact with the water surface; spe-
cies swarming far from the water without visual contact with the 
water surface. When swarming above the littoral, males gather 
in small groups around a conspicuous landmark and begin their 
characteristic rising-and-falling courtship dance. Females flying 
into the crowd of males are gripped from below and then mat-
ed. After fertilisation, females produce egg batches containing a 
remarkable number of eggs (often as many as 6–8,000 pieces). 
Females fly back above the water surface to get their egg batches 
hanging from their abdomens into the water. In case of some spe-
cies, a remarkable proportion (even 50 %) of the females repro-
duces by parthenogenesis. From the unfertilised eggs only female 
larvae hatch. Some species produce their offspring by ovoviviparia 
(e.g. Cloeon dipterum), i.e. the females do not lay eggs but settle 
larvae into the water. Females of species developing in flowing 
waters fly upstream (i.e. against the stream of the water) before 
descending onto the surface to lay the eggs. By this compensation 
flight, they counteract the driftage of their eggs. Mayflies find the 
water by polarotaxis, that is by sensing the horizontally polarised 
light reflected from the water surface. Near sunset, individuals of 
some mayfly species swarm, mate above and land on dry asphalt 
roads, shiny black plastic sheets and windscreens and roofs of cars 
close to their emergence sites. After copulation, the female may-
flies lay their eggs on the dry asphalt surface instead of the water 
surface. The mayflies show the same behaviour above the asphalt 
roads as at water surfaces. These observations, especially the egg-
laying, suggest that the mayflies were apparently deceived by and 
attracted to the asphalt and plastic surfaces. Previous descriptions 
of mayfly swarming, mating and egg-laying behaviour have largely 
ignored or misinterpreted this phenomenon, suggesting that as-
phalt roads were acting as swarm markers, or that oviposition was 
due to the shiny surface of wet roads resembling streams. The first 
interpretation, however, cannot be applied to the observed egglay-
ing on asphalt roads, because, normally, mayflies oviposit onto the 
water surface and not onto marker objects. The second interpreta-
tion cannot explain why egg-laying by Ephemeroptera frequently 
occurs also on totally dry asphalt surfaces.
It has been proven that asphalt surfaces lit by skylight near sunset 
mimic a highly and horizontally polarising water surface.

Mayflies – Ephemeroptera

Flatheaded mayfly
larva

Heptageniidae



 5. Egg-laying of Ephemera danica (Ephemeridae) female on a red car – 20 mm

 3. Baetidae imagos on a red car – 9 mm

 4. Baetis rhodani (Baetidae) male imago on a windscreen – 7 mm



168
It can be concluded that the darker and smoother the asphalt, the 
greater its attractiveness is to water-seeking polarotactic mayflies. 
Thus, the highly, especially at sunset, horizontally polarising as-
phalt roads, can be much more attractive to polarotactic mayflies 
than the water surface of their emergence site. Moreover, the sky 
above the roads is usually well visible, providing the males with an 
ideal, homogeneous and bright background for the visual recogni-
tion of flying females. At sunset, asphalt may also have a slightly 
higher temperature than the surrounding areas.
Surfaces reflecting polarised light are dangerous not only for may-
flies swarming above the shore but also for those courting above 
the river.
Polarotactic aquatic insects en masse may be guided by a polari-
sation signal to the close vicinity of artificial light sources where 
they are trapped due to their phototaxis and polarotaxis. This phe-
nomenon was first observed in the summer of 2012 during the 
nocturnal mass swarming of the mayfly Ephoron virgo on a bridge 
above the Danube River. The bridge is well illuminated by high 
street lamps and carries a bituminous carpet. She acts as an op-
tic barrier for Ephoron females that perform a compensation flight 
before oviposition. But unlike in the earlier observed case of the 
Tisza mayfly (Palingenia longicauda) not only compensation flight 
was interrupted here, but females and their egg batches were com-
pletely devastated. Insects were trapped by the intense light of the 
street lamps on the bridge and after exhaustion they landed and 
oviposited on the pavement instead of the water surface following 
the horizontally polarised light reflected by the dry bituminous 
carpet (Figs. 169/6–8).
Larvae hatching from the eggs moult 10–50 times during their 
development of 0.5–3 years. On the grounds of the wing pads and 
the colour of the wings, five stages of larval development are dis-
tinguished. In Central Europe, larvae inhabit principally running 
waters, the genera Cloeon, Caenis and Siphlonurus live also in stag-
nant waters.
On the anterior end of the larvae is the head, with conspicuous 
compound eyes, two antennae and chewing mouthparts. Behind 
the head is the three-segmented thorax bearing the legs. In case 
of elder nymphs, the dorsal parts of the last two segments bear 
the wing pads, within which the wings develop. Jointed walking 
legs are on the ventral side of the thorax. The abdomen consists 
of 10 segments and possesses plate-like or feathery tracheal gills. 
The number of gills is usually 7 pairs; their form is peculiar of the 
families and the species.

Mayflies – Ephemeroptera

Common burrower
mayfly larva

Ephemeridae



 6–7. Mass swarming of Ephoron virgo (Polymitarcyidae) on a Danube bridge

 8. Millions of females land and lay their yellow egg-packet on the road of the bridge



170
Rarely, gills are present also at the base of the lower maxillae  
(Oligoneuriidae), yet even these species possess abdominal gills, as 
well. The last segment terminates in 2 or 3 long abdominal append-
ages.
Larvae have different shapes according to different gears of water 
streams they are adapted to. Nymphs of dorsoventrally flattened 
body and free gills (e.g. Epeorus, Ecdyonurus, Rhithrogena) are inhab-
itants of the rapid upland creeks. Larvae with cylindrical body oc-
cur in slow-streaming or stagnant waters (e.g. Cloeon, Potamanthus, 
Siphlonurus). Species of more compressed shape and operculate gills 
live in slow-flowing or stagnant waters, on the mud surface or with-
in the detritus (e.g. Ephemerella, Caenis). Burrowing larval forms  
(Palingenia, Ephemera) inhabit the sediments of brooks and rivers. 
Their strong legs are held close to the body. Their filamentous tra-
cheal gills are kept curved up over the back so as not to hinder ad-
vancing in the mud. The robust legs are adapted to burrowing, simi-
larly to the strong jaws. Their diet consists of the organic matter of 
the debris, small microorganisms, bacteria and microalgae. Since in 
rivers and highland brooks, the biomass of mayfly nymphs exceeds 
that of chironomid larvae, they serve as important food for the fish.
The only European species of the family Prosopistomatidae is Pros-
opistoma pennigerum. The shield-shaped nymph of 8 mm lives in 
rivers. 
Larvae of the family flathead mayflies (Heptageniidae) (Figs. 
171/9, 179/19–20) inhabit fast flowing creeks and rivers of the 
highlands. They graze the algal cover of submerged stones, while 
they flatten themselves against the surface. Living in such habitats, 
they have to cope with the risk of drift. The remarkably compressed 
body shape contributes to avoid this danger. The two sides of their 
abdomen bear leaf-like tracheal gills, at the base of which thin 
threads increase the respiratory surface.
The sole, rare European representative of the family Arthroplei-
dae is Arthroplea congener. This larva, feeding on organic debris, 
lives clinging to aquatic plants or stones, close to the bank of rivers, 
brooks or fresh ponds. The development of this species lasts for 1 
year. It swarms in May–June and overwinters in the form of eggs. 
Large compound eyes are positioned dorsally on the wide head of 
the flattened nymph. Due to their long, brush-like maxillary palps 
(palpus maxillaris) reaching far beyond the head, these animals are 
easy to distinguish from any other mayfly larvae.
Larvae of the family Palingeniidae are yellowish white, cylindrical 
animals burrowing in the debris of the bottom. With their strong 
mandibular tusks and stout legs modified for burrowing, they dig 
tunnels in the bottom sediment.

Mayflies – Ephemeroptera

Brush-legged
mayfly larva

Oligoneuriidae



 9. Ecdyonurus sp. (Heptageniidae) larva – 10 mm

 10. Siphlonurus lacustris (Siphlonuridae) larva – 10 mm
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Hacklegill
mayfly larva

Potamanthus luteus

Their best-known species is the Tisza mayfly (Palingenia longi-
cauda) once thriving across Central Europe, today restricted to the 
Tisza and the Rába rivers and their affluents. Larvae (Fig. 183/26) 
develop for 3 years in the muddy bottom, then they swim up to the 
water surface at dusk, on a summer evening at about six o’clock, and 
they moult into winged insects. The winged form of the male is a 
sub-imago that flies above the shore and by a last moult it trans-
forms into the imago (Figs. 185/28–29). Females hatching from the 
last larval instar are ready to mate. Both the courtship dance and 
the mating take place above the water, and then females start their 
upstream compensation flight (‘nuptial flight’). After flying some 
kilometres against the watercourse, they descend onto the surface to 
lay their eggs. Eggs get drifted downstream close to the muddy pan 
where their parents lived before, and thus the swarm of a further 
generation emerging after 3 years is ensured. Following the swarm 
of about 2 h, millions of yellowish corpses of the dead insects cover 
the water surface like a floating carpet of flowers. These large insects 
of 4 cm length are the favourite food of birds and fishes; thus, surviv-
al of the species is insured only by the swarming en masse. Partially, 
this is the reason why Tisza mayfly is highly endangered by water 
pollution and the elevated water level at the time of courting.
Nymphs of common burrower mayflies (Ephemeridae) are cream-
coloured, up to 30 mm, living in the bottom of running  waters. 
Their jointed legs adapted for burrowing are powerful; their up-
turned mandibular tusks peculiarly curl outwards. Tracheal gills 
are held over the abdomen. Common species are the green drake 
(Ephemera danica) (Fig. 173/12) and the brown mayfly (E. vulgata) 
(Fig. 173/11).
Ephoron virgo belonging to the family of pale burrowing mayflies 
(Polymitarcyidae) possess a lifestyle similar to that of the Tisza 
mayfly and they often live in the same habitat. The larva burrowing 
in the bottom sediment of rivers resembles those of the common 
burrowing mayflies, but smaller in size, never exceeding 15 mm in 
length (Fig. 173/13). Besides, the tip of the mandibles curls inwards.
Imagos with two caudal filaments swarm at the end of June and in 
August. Eggs begin to develop in the spring and hatch into larvae 
in the middle of April. Previously, Ephoron virgo was missing from 
the majority of the polluted large rivers of Central Europe (e.g. the 
Rhine and Danube) for decades. However, owing to the increase of 
water quality, their mass swarming began again in the 1990s.
The family of hacklegill mayflies (Potamanthidae) is present in  
Europe with a single species, the yellow mayfly (Potamanthus  
luteus). 



 13. Ephoron virgo (Polymitarcyidae) larva – 15 mm

 11. Ephemera vulgata (Ephemeridae) larva – 30 mm

 12. Egg-laying of Ephemera danica (Ephemeridae) female (inset) and larva – 30 mm
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Primitive minnow
mayfly larva

Siphlonuridae

Sand minnow
mayfly larva

Ametropus fragilis

The nymph of 18 mm somewhat resembles to the larvae of the com-
mon burrowing mayflies, yet the mandibles are inconspicuous from 
above, and the tracheal gills are spread sideways instead of being 
held above the body.
Larvae of the yellow mayfly live close to the shore of smaller and 
larger rivers, among stones and detritus.
A single rare European mayfly species belongs to the family  
Behningiidae, Behningia ulmeri. Its larvae live in the sandy bottom 
of large rivers. The robust nymph, well adapted to digging, has a 
flattened head and a bristled body. Its ventral surface is lighter than 
the back. Fringed ventral gills are borne on the first 7 abdominal seg-
ments. The first pair of gills is simple, yet the others are two-forked.
Small squaregill mayflies (Caenidae) are stout insects. Nymphs 
(Fig. 185/30) are small, never exceeding 9 mm in length. Their first 
two minute tracheal gills are almost inconspicuous. In contrast, the 
second pair is enlarged and covers all the other ones. The body sur-
face of small square-gill larvae is almost always covered by mud par-
ticles and fine detritus. Similarly to Coleon dipterum, some species 
live in still waters, and the adults possess a single pair of wings.
The sole European species of the family Neoephemeridae (large 
squaergill mayflies) is Neoephemera maxima.
Nymphs favouring clear running waters are mostly observed cling-
ing to submerged logs. The 2nd–5th pairs of tracheal gills of the 
larva are double. Elongated, fringed plates attach to the inner side 
of the gills.
The family Isonychiidae (brushlegged mayflies) has a single Euro-
pean species, Isonychia ignota. The larva (Figs. 175/14 and 187/31–
32) can be identified by the presence of gill tufts at the base of the 
first legs and the spine-like setae on the inner margin of the tibia 
and the femur.
Nymphs of Oligoneuridae (brushlegged mayflies) inhabit waters 
of strong currents. Larvae have slender, streamlined bodies and 
broad heads. Fine threads attach to their laterally held, small and 
round tracheal gills. The first pair of gills originates from the ventral 
side of the first abdominal segment. 
Larvae of small minnow mayflies (Baetidae) are cylindrical, stream-
lined animals. They possess leaf-like tracheal gills on both sides of 
the abdomen. The morphology of the caudal appendages and the 
gills play important role in distinguishing the genera. The terminal 
filament of Baetis species is shorter than the cerci. Gills are simple, 
leaf-like in shape. 20 species of the genus live in Central Europe. In 
case of Cloeon nymphs, the first six pairs of tracheal gills consist of 
double, whilst the 7th of a single plate. Two species occur in Central 
Europe, Cloeon dipterum (Figs. 175/15 and 189/34) and C. simile, 
inhabiting still and slow-streaming waters. 



 14. Isonychia ignota (Isonychidae) larva – 20 mm

 15. Cloeon dipterum (Baetidae) larva – 6 mm
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Pronggilled
mayfly larva

Leptophlebiidae

Spiny crawler
mayfly larva

Ephemerellidae

Larvae of the genus Procloeon have simple, asymmetric, leaf-shaped 
tracheal gills. The only Central European representative is Procloeon 
bifidum, living chiefly in weedy lowland rivers. The posterior wing 
pads of Cloeon and Procloeon species are missing.
Centroptilum larvae have leaf-like, double tracheal gills. Their caudal 
appendages are of more-or-less equal length and ornamented with 
dark rings. 3 species live in Central Europe. The terminal filament of 
Acentrella nymphs is vestigial, consisting of 1–3 segments; the inner 
margin of the cerci does not bear swimming hairs. The sole species 
appearing in Central Europe, Acentrella sinaica, inhabits the brooks 
of the middle mountains. In case of Baetopus larvae, the last joints of 
the maxillary palps are widened and possess long bristles; the inner 
sides of the cerci are covered by swimming hairs. The only species 
occurring in Central Europe is Baetopus tenellus of lowland rivers. 
The dorsal part of its 3rd–5th abdominal segments is marked with 
a white cross-like ornamentation.
Nymphs of primitive minnow mayflies (Siphlonuridae) are robust, 
olive brown animals, up to 18 mm body length. The most common 
European species is the summer mayfly (Siphlonurus lacustris) 
(Figs. 189/35–36 and 191/37–38) inhabiting larger lakes and riv-
ers. Its characteristic features are the lateral spines originating from 
the abdominal segments and the large leaf-like tracheal gills of dou-
ble plates. The plates of the first gill pair (or sometimes also the oth-
ers) attach to each other. Adults swarm from May to September.
The family Ameletidae (combmouthed minnow mayflies) has two 
representatives in Central Europe, Ameletus inopinatus and Metrele-
tus balcanicus (Figs. 27/30, 177/16, and 191/39). Ameletus species 
live in brooks and lakes at 700 m above the mean sea level, whilst the 
genus Metreletus occurs in brooks up to 500 m. All tracheal gills of 
the larvae are simple. Further unique features of the species are the 
notched labrum and the chitinous spines covering the maxillae.
The only European sand minnow mayfly (Ametropodidae) is Am-
etropus fragilis. The nymph, up to 18 mm body length, bears spiny 
pads on its fore coxae. Forelegs are reduced; middle- and hind legs 
terminate in claws longer than the tibiae. The margins of the simple, 
oval tracheal gills are covered with long hairs.
Larvae of pronggilled mayflies (Leptophlebiidae) are up to 12 mm 
and possess long caudal appendages (Figs. 177/17–18 and 194/40). 
Their seven pairs of tracheal gills end in fine threads. They live 
among the bottom debris, in small running waters.
Larvae of spiny crawler mayflies (Ephemerellidae) (Figs. 193/41–
42) inhabit riffles of creeks and rivers. The four pairs of plate-like 
tracheal gills are arranged in two dorsal rows on the abdomen. The 
slightly depressed bodies of these animals are about 9 mm and often 
ornamented with eye-catching light and dark stripes.



 16. Metreletus balcanicus (Ameletidae) larva – 11 mm

 17–18. Leptophlebiidae larvae – 10 mm
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1. Description: Body flattened; eyes dorsal; antennae short; large pronotum and mesonotum 
fused to form a dorsal shield covering the abdominal segments 1–5; jointed legs not visible 
from above; tails short and retractile, with dense hairs; up to 8 mm long. Feeding group: 
Predators. Habitat: Western sub-alpine mountains, and lowland rivers, attached to the 
underside of rocks: Prosopistomatidae

Antennae

Eye spot

Mesonotum
Tails

Segments of abdomenEye Ventral view of thorax
and abdomenProsopistoma pennigerum larva (8 mm)

– Jointed legs visible from above  2.

2. Body flattened; eyes dorsal; 7 pairs of plate-like gills; tails with or without short sparse 
hairs; up to 17 mm long:  3.

– Body stout and cylindrical, longer than 12 mm; head with prominent appendages; larvae 
with mandibular tusks; short and strong legs adapted for digging; gills consist of two 
branches with fine filaments; tails with dense hairs  4.

– Body cylindrical or slightly flattened; slow-moving larvae living amongst detritus; tails 
with short sparse hairs  6.

– Streamlined, fast-swimming larvae; tails with dense hairs  9.

3. Description: Gills usually with a tuft of filaments at the base. Maxillary palps not extend-
ing forward from the head and inconspicuous from above. Epeorus larvae have only two 
tails. Feeding group: Grazer, detritus feeder. Habitat: Still or running waters, on the 
surface of stones: Flatheaded mayflies – Heptageniidae (Figs. 171/9 and 179/19–20)

Metanotum
with two
wingpads Jointed legs

Plate-like gills with a tuft
of filaments at the base

2 or 3 thread-like tails

Ecdyonurus

Heptagenia Rhithrogena

Electrogena

,

and

Rhitrhogena:

first pair of gills enlarged
to meet beneath the body

Epeorus Ecdyonurusand larva

Identification Key: Mayfly Larvae – Ephemeroptera I



 19. Ecdyonurus sp. (Heptageniidae) larva – 10 mm

 20. Epeorus assimilis (Heptageniidae) larva – 10 mm
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– Description: Unusually elongated, 2-segmented brush-like maxillary palps extending 
forward from the head and visible from above; larva uses the maxillary palps for gather-
ing particles dispersed in water, as well as for swimming back and forth. Feeding group: 
Active filter-feeder. Habitat: Pools and margins of rivers and streams, on the surface of 
submerged plants or stones: Flatheaded mayflies – Arthropleidae

Maxillary palps

Wingpad

Abdominal segments
Tails

Body part of larva (17 mm)Arthroplea congener

4. Body cream-coloured  5.

– Description: Body ventrally light, dorsally medium smoke grey with a few light markings; 
mouthparts heavily setaceous; head flattened; antennae inserted ventrally; legs without 
claws; abdominal tergites with dense, laterally extended setae; rows of setae on the poste-
rior margin of abdominal segments; gills on segments 1–7, held in a ventral position; the 
first gill single. Feeding group: Active filter-feeder. Habitat: Large rivers in sandy bottom: 
Tuskless burrower mayflies – Behningiidae

Head

Jointed legs

Abdominal segments TailThorax

Gills

Antennae

Jointed legs

Abdominal segments

Tail

Eye

Gill

Wingpad

Behningia ulmeri larva (17 mm), lateral and dorsal views

Identification Key: Mayfly Larvae – Ephemeroptera II



 21–24. Moulting of Ephoron virgo (Polymitarcyidae) sub-imago – 15 mm
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5. Description: Upturned mandibular tusks; feathery antennae; eyes placed laterally; fringed 
gills held curved up over the abdomen; short tails with dense hairs; cerci of the same size 
as the terminal filament; up to 30 mm long. Feeding group: Active filter-feeder. Habitat: 
Still and flowing waters, in gravel and mud: Common burrower mayflies – Ephemeridae 
(Figs. 173/11–12 and 183/25)

Jointed legsMandibular
tusk Gills dorsal,

curving up over abdomen

Hairy tails

Metanotum
with 2 wingpads

Antenna

Ephemera

danica

Ephemera vulgata

– Description: Mandibular tusks with a strongly toothed dorsolateral keel; antennae 
smooth; 6 pairs of gills visible; short tails with dense hairs; cerci much longer than the 
terminal filament; up to 40 mm long. Feeding group: Active filter-feeder. Habitat: Rivers, 
in gravel and mud: Spinyheaded burrowing mayflies – Palingeniidae (Figs. 183/26 and 
185/28–29)

– Description: Mandibular tusks curved inward; antennae smooth; 6 pairs of gills visible; 
long tails with dense hairs; cerci of the same size as the terminal filament; up to 17 mm 
long. Feeding group: Active filter-feeder. Habitat: Rivers, in gravel and mud: Pale  
burrowing mayflies – Polymitarcyidae (Figs. 173/13 and 183/28)

Antenna
Mandible

Broad powerfull
and toothed mandible

Palingeniidae Polymitarcidae

– Description: Mandibular tusks small; antennae smooth; gills held extended sideways; tails 
with dense hairs; cerci of the same size as the terminal filament; up to 18 mm long.  
Feeding group: Detritus feeder. Habitat: Rivers, in side pools: Hacklegill mayflies –  
Potamanthidae

Jointed legs

Antenna
Tails fringed with hairs

Gills projecting laterallyEye

Potamanthus luteus larva (18 mm)

Identification Key: Mayfly Larvae – Ephemeroptera III



 27. Ephoron virgo (Polymitarcyidae) larva (15 mm) and its head (inset)

 25. Ephemera danica (Ephemeridae) larva – 30 mm

 26. Palingenia longicauda (Palingeniidae) larvae – 30 mm
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6. First pair of gills small and filamentous. Second pair of gills enlarged and covers the others 
(operculate gills)  7.

– First pair of gills not small and filamentous. Second pair of gills does not cover the others 
 8.

7. Description: Body and legs short and stout; body often covered with detritus; abdo-
men without hind wing pads; second pair of (operculate) gills not fused medially, often 
overlapping at the midline; tails with a whorl of setae at the apex of each segment; cerci of 
the same size as the terminal filament; up to 9.5 mm long. Feeding group: Detritus feeder. 
Habitat: Still and running waters, in the mud and under stones: Small squaregill mayflies 
– Caenidae (Fig. 185/30)

Jointed legs Second pair of gills enlarged
to form a flap

First gill

Caenidae larva

– Description: Abdomen with hind wing pads; mesonotum with rounded lobes at the 
anterolateral corners; second pair of (operculate) gills fused medially; gills on segment 
3–6 with thread-like tufts; tails with a ring of setae at the beginning/proximal part of 
each segment; cerci of the same size as the terminal filament; up to 17 mm long. Feeding 
group: Detritus feeder. Habitat: Rivers, among debris and under stones: Large squaregill 
mayflies – Neoephemeridae

Second and third gills with
thread-like tuft

Neoephemeridae larva

Wing-pad

Jointed legs

Tails

Second pair of gills

Rounded lobe

8. Gill tuft at the bases of maxillae; forelegs with a row of long setae  9.

Eye

Antenna

Mouthparts

Tufted gill

Row of dense setae on the forelegs

Eye spots

– Maxillae without gill tufts; forelegs without a row of long setae  10.

Identification Key: Mayfly Larvae – Ephemeroptera III



 28–29. Moulting of Palingenia longicauda (Palingeniidae) sub-imago – 40 mm

 30. Caenidae larvae – 9 mm
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9. Description: Eyes lateral; gill tufts at bases of maxillae and forelegs; double row of long se-
tae on the inner margins of the femora and tibiae of their first legs; forelegs with a spine on 
the tibia; gills oval and present on abdominal segments 1–7; cerci longer than the terminal 
filament; cerci with dense hairs only on the inside; up to 17 mm long. Feeding group: Pas-
sive filter feeder. Habitat: Running waters, among roots and under stones: Brush-legged 
mayflies – Isonychiidae (Figs. 175/14 and 187/31–32)

Row of dense setae on foreleg

Gills
Tail

Wingpad

Antenna

Legs

Tufted gillSpine
Isonychia ignota larva (17 mm)

– Description: Body flattened; eyes dorsal; gill tuft at the bases of maxillae; double row of 
long setae on the inner margins of the femora and tibiae of their forelegs; gills plate-like 
and small with tufts; first gills ventrolateral; cerci longer than the terminal filament; cerci 
with dense hairs only on the inside; up to 15 mm long. Feeding group: Passive filter feeder. 
Habitat: Streams and rivers, among roots and under stones: Brush-legged mayflies – 
Oligoneuridae

1. ventrolateral (on under-side) gill

Gills projecting laterally

Tail
Antenna

Hairy foreleg

Larva of (15 mm)Oligoneuriella rhenana

10. Cerci with dense hairs only on the inside  11.

External side of tail without hairs

– Cerci with internal and external hairs  13.

Identification Key: Mayfly Larvae – Ephemeroptera IV



 33. Baetidae sub-imago – 8 mm

 31. Isonychia ignota (Isonychiidae) larva – 20 mm

 32. Isonychia ignota (Isonychiidae) larva – 20 mm
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11. Last abdominal segments with lateral spines  12.

– Description: Antennae 2 times longer than the width of the head; leaf-like gills; abdominal 
segment 9 without lateral spines; 2–3 caudal filaments present; up to 12 mm long. Feeding 
group: Grazer, detritus feeder. Habitat: Still and running waters: Small minnow mayflies – 
Baetidae (Figs. 175/15 and 189/34)
Baetis: Cerci longer than the terminal filament; gills consisting of single plates. Procloeon: 
Cerci of the same size as the terminal filament; gills consisting of single plates. Cloeon, 
Centroptilum: Cerci of the same size as the terminal filament; gills double except for the 
last.

Antenna

Jointed legs

Fourth gill of some
species

Procloeon bifidum

Cloeon dipterum

Centroptilum pennulatum

Leaf-like gills

Tails

12. Description: Antennae about one and a half times longer than the width of the head; 
large leaf-like gills; abdominal segment 9 with lateral spines; cerci of the same size as the 
terminal filament; cerci with dense hairs only on the inside; caudal filaments often with a 
dark band; up to 13 mm long. Feeding group: Detritus feeder. Habitat: Large lakes, slow 
flowing rivers: Primitive minnow mayflies – Siphlonuridae (Figs. 171/10, 189/34–35, and 
191/37–38)

Large, leaf-like gills

Spines

Tails densely fringed with hairs

Wingpad Siphlonurus lacustris larva (10 mm)

Identification Key: Mayfly Larvae – Ephemeroptera V



 36. Siphlonurus lacustris (Siphlonuridae) larva – 10 mm

 34. Cloeon dipterum (Baetidae) larvae – 6 mm

 35. Siphlonurus lacustris (Siphlonuridae) larva – 10 mm
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– Description: Antennae usually shorter than the width of the head; labrum with a median 
notch on the distal margin; maxillae with a crown of pectinate spines; gills with a single 
oval lamella bearing a sclerotised band along the lateral margin; cerci of the same size as 
the terminal filament; up to 12 mm long. Feeding group: Grazer, detritus feeder. Habitat: 
Streams and rivers, among stones and decaying leaves: Combmouthed minnow mayflies – 
Ameletidae (Figs. 27/34, 177/16, and 191/39)

Antennae

Oval gills with a hardened band
on the edge

Spines
Tail

Jointed legs
Palpus maxillaris

Maxilla

Eye

Thorax

Wingpad
Mandible

Maxilla with comb-like spines

Maxilla

Comb-like
spines

Front part of the body from ventral-view and maxilla

Notched labrum

13. Description: Antennae mostly as long as the head width; eyes large, placed anterolateral; 
legs slender, forelegs very short; fore coxae with spiny pads; claws of forelegs slender and 
slightly curved; claws of middle and hind legs long and straight; cerci heavily fringed on 
the inner margins; up to 18 mm long. Feeding group: Detritus feeder/Predator. Habitat: 
Large and small rivers: Sand minnow mayflies – Ametropodidae

Bristles

Foreleg

Tail

Antenna

Jointed leg
Wingpad

Gills

Ametropus fragilis larva (18 mm)

– Fore coxae without spinous pad  14.

Identification Key: Mayfly Larvae – Ephemeroptera VI



 37. Siphlonurus lacustris (Siphlonuridae) larva – 10 mm

 38. Siphlonurus lacustris (Siphlonuridae) larva –  
10 mm

 39. Metreletus balcanicus (Ameletidae) larva –  
11 mm
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14. Description: Body more-or-less depressed; abdominal gills forked or of two plates; gills 
appearing as a single tuft in Habrophlebia; plate-like gills with projections; tails with  
more-or-less sparse whorls of setae at the apex of each segment; up to 12 mm long.  
Feeding group: Detritus feeder. Habitat: Still and running waters: Pronggilled mayflies – 
Leptophlebiidae (Figs. 177/17–18 and 193/40)

Typical gills
of Leptophlebiidae larvae

Habrophlebia fusca

Leptophlebia marginata

Paraleptophlebia submarginataLong tails
with short sparse hairs

Gills terminating in
laterally spreading
filaments

– Description: Antennae relatively long; 3–4 pairs of dorsal gills; gills absent on abdominal 
segment 2 (may also be absent from segments 1 and 3); anterior abdominal segment with 
lateral spines; cerci of the same size as the terminal filament; tails with short hairs on both 
sides, often folded upwards; up to 10 mm long. Feeding group: Grazer, detritus feeder. 
Habitat: Still and running waters: Spiny crawler mayflies – Ephemerellidae –  
(Figs. 193/41–42)

Antenna

Wingpad

Caudal filaments

Jointed legs

4 pairs of dorsally placed abdominal gills



 40. Paraleptophlebia sp. (Leptophlebiidae) larva – 10 mm

 41. Serratella ignita (Ephemerellidae) larva – 9 mm  42. Torleya major (Ephemerellidae) larva – 8 mm
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Hawker larva
Aeschnidae

Demoiselle larva
Calopterygidae

Dragonflies and damselflies comprise one of the eldest orders of 
insects; moreover, their appearance remained almost unaltered for 
as many as 150 million years. They have about 5,000 species in-
habiting the terrestrial habitats all over the world except for the 
arctic regions. These insects play a significant role in the cycle of 
materials both in aquatic and terrestrial ecosystems. Feeding of 
these carnivorous animals is aided by their tough jaws and densely 
toothed maxillae, what is also reflected by their scientific name 
(‘Odonata’ = ‘toothed’). The order is divided into two suborders: 
damselflies (Zygoptera) and dragonflies (warrior flies, Anisop-
tera). Both the imagos and the larvae of the two suborders differ 
remarkably from each other.
Anisopterans are large insects, up to even 8 cm, with a rich or-
namentation. Their heads bear enormous compound eyes (Fig. 
195/1) providing perfect eyesight for the animals. The three tho-
racic segments are arranged in an oblique position; thus, the spiny 
jointed legs serving for capturing prey are shifted forward, close to 
the head. They grasp the prey in flight, and often also consume it 
on the wings. Among their two pairs of glassy, transparent wings 
held horizontally at rest, the hind wings are broader. Wings are 
attached to the thorax in a rather complex manner, which ena-
bles the dragonfly to move its wings independently. Hind wings 
are principally for acceleration, while the role of the forewings is 
mostly maneuvering.
The bodies of the stumpy larvae are cylindrical or slightly flat-
tened. They have large compound eyes. On the lower side of the 
head is their characteristic capturing organ, the modified labium 
called mask. The mask consists of four plates. The first one is the 
submentum that is attached to the head via a strong and wide 
joint. To the submentum is the long, flat or spoon-like, contorted 
prementum connected. The anterior edge of this latter may bear a 
median cleft, whilst on its lateral and inner surfaces bristles may 
be present, either scattered or arranged in regular rows. To the two 
anterior angles of the prementum two labial palps attach, which 
terminate in two moveable hooks and may have teeth, spines or 
bristles both on their inner and outer margins. Appendages of the 
labium, as well as the characteristics of the labial palps are impor-
tant in identifying the larvae to species. The free prothorax is con-
spicuously separated from the fused meso- and metathorax. From 
the dorsal part of the latter two regions paired wing pads originate. 
The prominent legs are applied for both walking and clinging.
At the rear end of the dragonfly nymph is a closing structure of 
five spines, called anal pyramid. The larva inhales water into its 
respiratory organ, the rectal gill, through this opening.

Chapter : Dragonflies and Damselflies – Odonata
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 1. Head of vagrant sympetrum (Sympetrum vulgatum, Libellulidae) adult

 2. Emergence of Gomphus flavipes (Gomphidae) – 40 mm
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Platycnemid
damselfly larva
Platycnemidae

Club-tailed
dragonfly larva

Gomphidae

Broad-winged
damselfly larva
Coenagrionidae

Dragonflies and Damselflies – Odonata

This inner gill consists of regular inward folds connected to several 
tracheal branches. By forcibly squirting the water out of the rec-
tum, dragonfly larvae move swiftly by jet propulsion.
Damselflies are slender insects with relatively weak flying ability. 
Their large compound eyes are set on the sides of the dumbbell-
shaped head. At rest they hold their wings closed over their body. 
The wings operate more or less similarly. The elongated abdomens 
of the slender nymphs terminate in three leaf-shaped tracheal gills. 
The lamellar gills not only serve the absorption of dissolved oxy-
gen from the water but also function as fins during the undulating 
swim of the larvae. In the middle line of each lamella runs a prin-
cipal trachea giving rise to several side branches. These secondary 
tracheas split into finer branches either near the main trachea or 
more frequently close to the tip or the edge of the gill lamella. The 
outline of the lamellae, their nervation, as well as the spines and 
hairs of their edges are important features for identification.
The tenth abdominal segment of odonates bears a pair of mobile 
caudal appendages. Besides, males have a further pair of abdomi-
nal projections in this position. These claspers are for grasping the 
prothorax of the female when mating. The genital opening of the 
female is on the 9th abdominal segment. The genital projections 
of this segment fuse to form an ovipositor in species laying their 
eggs into the tissues of aquatic plants. If the female drops the eggs 
into the water singly, in clusters or chains, these projections are 
vestigial. Although the male gonads are also in the 9th segment 
of the abdomen, the copulatory organ is on the second segment. 
Thus, prior to copulation, the male has to fill the seminal vesicle 
with the sperm produced in the 9th segment. As the first event of 
mating, the male grasps the prothorax of the female, and the pair 
forms a characteristic wheel position. During this so-called tan-
dem flight occurs the fertilisation. Eggs are often laid in the same 
position (i.e. in the presence of the male gripping the prothorax of 
the female). Prolarvae hatch from the eggs within 2–6 weeks, and 
they moult into nymphs some minutes (or some hours at most) 
afterwards. The nymph stays still until the liquid filling up their 
tracheal system is absorbed and replaced by gas produced by the 
animal. As a result of diffusion, the gas composition of the tracheal 
cavity becomes similar to that of the water around the nymph. The 
purpose of the prolarva is to get into a favourable environment, 
i.e. from the shore or the interior of a water plant into the water. 
Prolarva moults into the first larval stage that reaches maturity in 
7–15 aquatic instars. 



 5. Broad-winged damselflies (Coenagrionidae) larva – 15 mm

 3. Hawker (Aeschnidae) larva – 50 mm, and feeding on a side swimmer (Gammaridae) (inset)

 4. Platycnemid damselfly (Platycnemidae) larva – 17 mm
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Golden-ringed
dragonfly larva

Cordulegasteridae

Skimmer larva
Libellula depressa

Dragonflies and Damselflies – Odonata

In the last days of its larval life, the nymph usually does not feed; 
their larval organs disappear and are replaced by those of the ima-
go. As the first step to emergence, the last larval form leaves the 
water, crawls onto the shore or clings to an emergent waterplant. 
Then it moults into imago (Fig. 195/2) in 20–90 min, depend-
ing on the species characteristics or weather conditions. The larval 
skin splits on the dorsal part of the thorax. Through the opening 
slot, first emerge the head, the thorax and the legs of the imago, 
then the dragonfly hanging on the larval skin pulls its abdomen 
out of the exuvia. Wings are slowly expanded and the insect starts 
its first, so-called virgin flight. In case of odonates, usually one gen-
eration emerges in each year, nevertheless, depending on the life 
cycle characteristics of the species, the temperature or the amount 
of available food; two generations may emerge in a single year, or 
the development may take several years. The length of the life cycle 
may vary even within a single species, contingent upon the envi-
ronmental conditions. The lifespan of the adult insect is between 
2 weeks and 3 months. Most dragonflies overwinter as nymphs or 
eggs.
Nymphs of demoiselles (Calopterygidae) (Fig. 203/13) live near 
the banks of streaming waters, brooks and rivers rich in dissolved 
oxygen. They mostly lurk in the weed or amongst the roots of wa-
terplants. Prolarvae hatch from the eggs after 2 months; nymphs 
develop for 2 years. The long, slender body of the larva terminates 
in two longer lateral and a shorter, flattened median gill. The lat-
eral ones are triangular in cross section.
Emerald damselfly (Lestidae) larvae (Figs. 203/14 and 205/15) 
inhabit the dense vegetation of clear swamps, small ponds and 
weedy, slow-streaming brooks. Female imagos lay their eggs in late 
summer or autumn into the tissues of water or waterside plants, 
where prolarvae hatch in the next spring. Sympecma species are 
exceptional, because they overwinter as imagos. Nymphs develop-
ing for 3 months bear broad, blunt tracheal gills with characteristic 
striped ornamentation. The labium of the mask is elongated reach-
ing the base of the middle legs on the ventral side.
Nymphs of the platycnemid damselflies (Platyclemidae) (Figs. 
197/4 and 205/16) are the inhabitants of still waters, clear brooks 
and rivers. In stagnant waters they are found mostly close to the 
shore, while species of streaming waters live in the submerged 
vegetation. They overwinter in the larval stage. The laterodorsal 
region of the prothorax bears obvious bulges. The nymphs of all 
species of the family have long tracheal gills tapering into spine-
like projections. The gills possess hairy margins.



 8. Microscopic photo of the part of the broad-winged damselfly (Coenagrionidae) gill

 6. Common ischnura (Ischnura elegans, Coenagrionidae) adult – 35 mm

 7. Common ischnura (Ischnura elegans, Coenagrionidae) larva – 15 mm
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Emerald larva
Corduliidae

In the dense vegetation of slow-flowing and stagnant waters live 
the larvae of the broad-winged damselflies (Coenagrionidae) 
(Figs. 197/5, 199/7 and 205/17). They overwinter as nymphs. 
Their tracheal gills are of manifold shapes, yet even if tapering, 
they never terminate in spine-like projections like those of the 
platycnemid damselflies. Larvae of broad-winged damselflies are 
distinguished from emerald damselfly nymphs on the grounds of 
their masks. The capturing organs of the broad-winged damselfly 
larvae are shorter and at rest never reach the base of the middle 
legs, whereas the masks of the emerald damselfly nymphs do.
Larvae of the club-tailed dragonflies (Gomphidae) (Fig. 207/18) 
live on the bottom of streaming waters, creeks, rivers and larger 
lakes rich in oxygen. The flattened nymph may be as long as 30 mm. 
Its body surface bears a fur of fine hairs, covered usually with de-
bris. Unlike any other members of the suborder Anisoptera, their 
antennae consist merely of 4 joints (while those of other families 
are composed of 7 segments) and the tarsi of their first and second 
legs are only two-segmented. They possess a flat labial mask.
Nymphs of the hawkers (Aeschnidae) (Figs. 27/33, 197/3 and 
207/19) are the inhabitants of still waters and weedy slow-stream-
ing brooks. They mostly haunt for their prey (aquatic insects or 
fry) clinging to the submersed shoots or roots of waterplants. The 
labial mask of the larva is flat, plate-like. Their antennae consist of 
7, their tarsi of 3 segments.
Larvae of the golden-ringed dragonflies (Cordulegasteridae) 
(Figs. 201/9–10 and 209/20) have slender, slightly flattened bod-
ies, up to 42 mm. Similarly to the club-tailed dargonflies, their 
finely hairy body is mostly covered by debris. The small eyes of the 
nymphs living in fast-streaming brooks and rivers project some-
what sideways. Their mask is domed and cap-shaped. Labial palps 
bear large, irregular dentation on their inner margin. The hind legs 
of the larvae are relatively short not reaching the end of the body 
when outstretched.
Nymphs of darter dragonflies or skimmers (Libellulidae) (Figs. 
209/21–22) live on the bottom of still and slow-flowing waters. 
The outstretched hind legs of the nymph reach the rear end of the 
body. The labial palps of their cap-like masks bear regular mar-
ginal teeth. The heights of the teeth do not exceed their width.
Larvae of emeralds (Corduliidae) inhabit stagnant waters. The 
yellowish bodies of these animals of the bottom sediment are 
marked with dark brown stripes. The larva bearing long antennae 
has a convex, cap-like labial mask that completely covers the ante-
rior part of the head. Teeth of the mask are wide and high, their 
width is almost equal to their height.



 9. Golden-ringed dragonfly (Cordulegaster heros, Cordulegasteridae) larva (inset) and adult

 10. Newly moulted golden-ringed dragonfly (Cordule-
gaster heros, Cordulegasteridae) larva – 20 mm

 11. Copulating of black-lined orthetrum (Orthetrum 
cancellatum, Libellulidae)
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1. Slender nymphs with 3 leaf-like, caudal gills – Damselflies – Zygoptera  2.

– Body large and stout; external gills are absent; 5 short, spinose anal appendices (anal 
pyramid) – Dragonflies – Anisoptera  5.

2. Description: Basal antennal segment equal to or exceeding the total length of the next 
6 segments; prementum with a cleft; median gill shorter than the laterals; lateral gills 
triangular in (cross-)section; up to 45 mm. Feeding group: Predator. Habitat:  
Well-oxygenated running waters: Demoiselles – Calopterygidae (Figs. 203/12–13)

Wingpad

Leaf-like caudal
gills

Jointed legs

Long first segment of the antenna

Eye

– Each antennal segment equal in length, and also the caudal gills of approximately the 
same size  3.

3. Description: Elongated labium reaching the base of the middle legs; caudal gills apically 
rounded (except for Lestes barbarus); prementum with a small median incision; up to 
35 mm long. Feeding group: Predator. Habitat: Slow-flowing or still waters, amongst 
weeds: Emerald damselflies – Lestidae (Figs. 203/14 and 205/15)

Antenna

Eye

Base of middle leg

Mask

1 jointed leg
st

2 jointed leg
nd

3 jointed leg
rd

Caudal gill

– Caudal gills usually pointed; labium does not reach the base of the middle legs  4.

Identification Key: Damselfly and Dragonfly Larvae – Odonata I



 14. Emerald damselfly (Lestidae) larva – 30 mm

 12. Banded demoiselle (Calopterix splendens, Calopterygidae) male – 45 mm

 13. Banded demoiselle (Calopterix splendens, Calopterygidae) larva – 45 mm
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4. Description: Larvae usually dark in colour; pronotum with tubercle; lateral caudal gills 
longly acuminate; 15–30 mm long. Feeding group: Predators. Habitat: Streams and 
rivers: Platycnemid damselflies – Platycnemidae (Figs. 27/32, 197/4, and 205/16)

Wingpad

Caudal gill tapering
into a longly acuminate tip

Jointed legs

Eye

Antennae

Labial mask in final instar,
Platcnemys pennipes

Tubercle

– Description: Caudal gills apically rounded or with a short point; gills often divided into 
a basal and an apical part. Feeding group: Predators; Habitat: Slow-flowing or still wa-
ters: Broad-winged damselflies – Coenagrionidae (Figs. 197/5, 199/7–8, and 205/17)

Antennae

Eye

Jointed legs

Wingpad

Caudal gill

Transversal
lines

Leaf-like caudal gills

Identification Key: Damselfly and Dragonfly Larvae – Odonata II



 17. Broad-winged damselfly (Coenagrionidae) larva – 16 mm

 15. Emerald damselfly (Lestidae) larva – 30 mm

 16. Platycnemid damselfly (Platycnemidae) larva – 17 mm and adult (inset)
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5. Labial mask flattened; antennae with 4 or 7 segments  6.

– Labial mask forming a spoon-shaped organ   7.

6. Description: Stout, flattened nymphs; antennae with 4 segments; tarsi of the fore- and 
middle legs 2-segmented; up to 30 mm long. Feeding group: Predator. Habitat:  
Well-oxygenated streams and rivers, large lakes: Club-tailed dragonflies – Gomphidae 
(Figs. 195/2 and 207/18)

– Description: Body elongated; abdomen more-or-less cylindrical; slender antennae with 
7 segments; all tarsi 3-segmented; up to 55 mm long. Feeding group: Predator. Habitat: 
Weedy still waters: Hawkers – Aeschnidae (Figs. 27/33, 197/3, and 207/19)

Gomphidae

Aeschnidae

Anal pyramid

Wingpads

Eye

Antennae
Antennae

Tarsi with 2 segments Tarsi with 3 segments

Antennae of Gomphidae and Aeschnidae larva

4 1

3 7

1

7. Description: Body elongated, slightly flattened, hairy; palpal lobes of the labial mask 
with large and irregular dentation; hairy hind legs not reaching to apex of the abdomen; 
cerci shorter than the half length of the paraprocts; up to 42 mm long. Feeding group: 
Predators. Habitat: Running waters, living buried in the sediments: Golden-ringed 
dragonflies – Cordulegasteridae (Figs. 201/9–10 and 209/20)

Eye Wingpad

Anal pyramid

Jointed legs Palpal lobes with teeth

Antennae
Front

of the head

Cercus

ParaproctDorsal view of anal pyramid

Identification Key: Damselfly and Dragonfly Larvae – Odonata III



 18. Club-tailed dragonfly (Gomphidae) larva – 25 mm

 19. Emperor dragonfly (Anax imperator, Aeschnidae) larva captured a fish – 40 mm
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– Body short, stout, dorsoventrally flattened; abdomen wide; hind legs reaching to apex of 
the abdomen; palpal lobes of the mask with more-or-less regular dentations  8.

8. Description: labial palps with shallow dentations; cerci shorter than the half length of 
the paraprocts; up to 25 mm long. Feeding group: Predators. Habitat: Slow-flowing 
or still waters: Darter dragonflies, skimmers – Libellulidae (Figs. 201/11 and 
209/20–21)

Eye

Wingpad

Anal pyramid

Jointed legs

Palpal lobes with
teeth

Antennae

Larva of (25 mm)Libellula depressa

Front
of the head

Dorsal view of anal pyramid Paraproct

Cercus

– Description: labial palps with deep dentations; cerci longer than the half length of the 
paraprocts; up to 25 mm long. Feeding group: Predators. Habitat: Still waters and 
streams: Emeralds – Corduliidae

Eye

Wingpad

Anal pyramid

Jointed legs
Palpal lobes with teeth

Antennae Front
of the head

Cercus

Paraproct

Dorsal view of anal pyramid

Identification Key: Damselfly and Dragonfly Larvae – Odonata IV



 22. Skimmer (Libellulidae) larva – 18 mm

 20. Golden-ringed dragonfly (Cordulegaster heros, Cordulegasteridae) larva – 20 mm

 21. Skimmer (Sympetrum sp., Libellulidae) larva – 13 mm
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Stoneflies (Plecoptera) comprise a world-wide distributed order  
of insects. They mostly live in cold regions, e.g. in the mountains of 
the temperate region, while they occur rather rarely in the warm-
er regions of the continents. Since nymphs prefer certain types of  
water and imagos fly within a restricted area, the distribution  
of most species are well defined. 350 species live in Europe. Stone-
flies are winged insects with cylindrical or slightly depressed bodies 
(Figs. 211/1–2, 213/4, 215/7, 217/10, and 219/12). Their wings 
are equal in length, yet different in shape and are folded flat above 
the abdomen at rest. They possess long, filiform, forward point-
ing antennae, two large laterally positioned compound eyes and 
three ocelli. Species of smaller size (Taeniopterygidae, Leuctridae,  
Capnidae, Nemouridae) have prominent chewing mandibles and 
feed on algae, lichens and decaying leaves. Mouthparts of other 
stoneflies (Perlidae, Perlodidae, Chloroperlidae) are vestigial; thus, 
these species are only capable of sucking a small amount of water or 
plant juices. The dorsal part of the first thoracic segment is the scle-
rotised prothorax that is followed by the meso- and the metathorax 
bearing the wings. Both males and females may be short-winged in 
certain species (e.g. Diura bicaudata, Perlodes dispar). The rear end 
of the imago has two thread-like caudal projections, which may be 
quite dissimilar in case of different species. It may be short, consist-
ing of a single or few joints (e.g. Leuctra, Nemoura) or a rather elon-
gated, multi-segmented structure (e.g. Perlidae, Perlodidae). Prior 
to the emergence that occurs usually at night, nymphs crawl out of 
the water and cling to stones or other waterside objects with their 
claws. The larval skin splits on the thorax, and first, here protrudes 
the thorax of the imago, followed by the head, legs and finally the 
abdomen. Moulting lasts for 3–5 min; in the next app. 15 min the 
wings get expanded and arranged. In the further 30 min the exoskel-
eton gets completely hardened and the imago crawls or flies away. At 
first appear the males, which are ready to mate in 1–2 h. Following 
their final moult, females are almost instantly capable of mating that 
happens on the soil of the bank or on plants and may last for even 
several hours. Females lay their eggs after some hours, or 1–2 days 
after the copulation. They produce 3–4 egg masses each contain-
ing 100–600 eggs. Larger species descend on the surface and push 
their abdomen into the water, where the sticky material gluing the 
eggs together dissolves and the so released eggs sink into the depth. 
Smaller females lay their egg masses during their flight. Nymphs 
hatch either in some weeks or even after 100 days, depending on the 
species characteristics. The length of the flight season is some days 
or 2–4 weeks. Concerning their seasonal flight pattern, four types of 
stoneflies are distinguished.

Chapter : Stoneflies – Plecoptera

Willowfly

Taeniopterygidae
larva

Forestfly
Nemouridae

larva

Needlefly larva
Leuctridae
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 3. Common forestfly (Nemoura cinerea, Nemouridae) larva – 10 mm

 1. Needlefly stonefly (Leuctridae) imago and larva (Leuctra braueri) (inset) – 10 mm

 2. Forestfly (Nemouridae) – 10 mm
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Snowfly
larva

Capniidae

True stonefly larva
Perlidae

Stoneflies – Plecoptera

Some species fly from February to March (e.g. Capnia bifrons,  
Leuctra prima), whilst spring species fly from April to June (e.g. 
Leuctra hippopus, Perlodes microcephalus). Species of the upland 
brooks fly from June to August (e.g. Perla pallida, Protonemura  
aestiva), while the flight season of the autumn species takes from late 
August to mid November (e.g. Leuctra fusca, Leuctra digitata). The 
flight of species living in a wide range of elevations may occupy sev-
eral seasons (e.g. Nemoura cinerea, Nemurella pictetii, Leuctra nigra). 
Similarly to the mayflies, stoneflies recognise water by the horizon-
tally polarised light reflected from the surface, thus artificial objects 
(e.g. asphalt roads) of such optical behaviour in the vicinity of their 
habitats may confuse them in egg-laying.
Nymphs require high amount of oxygen; thus, most species prefer 
stone bottomed highland creeks or rivers, though others occur on 
sandy bottoms (Xanthoperla, Isoptena), even in lowland brooks or 
small well-drained ponds (e.g. Nemoura cinerea). Larvae of most 
stoneflies develop for 1 year, but in case of larger species this may 
last as long as for 2 (Perlodes) or 3 (Perla, Dinocras) years. During 
their larval life, nymphs moult several times, up to even 30 occa-
sions. At the beginning, young nymphs live in the moist leaf litter or 
in mosses on the shore, from where they disperse later in the brook. 
But for the absence of the wings, their bodies are quite similar to 
those of the imagos. Moreover, when wing pads appear after some 
moultings, the resemblance becomes more obvious. Their legs are 
somewhat shorter than those of the adults, and are peculiarly cov-
ered by dense hairs. Nymphs of the larger species are carnivorous, 
preying on small insect larvae, crustaceans and worms, while smaller 
larvae feed on diatoms or decaying leaves. Small and young larvae 
may respire through the body wall via diffusion or with the aid of 
tracheal gills of variable shapes and positions. For instance, gills 
may be present around the neck (Protonemura, Amphinemura) or 
at the base of the legs (Perla, Dinocras). Nymphs cannot move their 
gills independently; instead, they jerk their bodies up and down by 
suddenly bending and stretching their legs to make water currents 
around their respiratory organs. This characteristic behaviour can 
be observed clearly for example on a Perla nymph if we put the ani-
mal into warm water. In the family Nemouridae, rectal respiration 
also occurs.
Willowflies (Taeniopterygidae) are insects of medium size, with a 
length of 8–12 mm. Nymphs have prominent obliquely set wing 
pads diverging from the body. Wing pads reach far beyond the two 
sides of the body. 



 6. Mature and young (inset) common forestfly (Nemoura cinerea, Nemouridae) larva

 4. Isoperla tripartita (Perlodidae) – 12 mm

 5. Nymphal skin (exuvium) of Perla abdominalis (Perlidae) – 30 mm
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Sallfly
larva

Chloroperlidae

Their jointed legs are strong; the antennae and the caudal append-
ages are elongated. The three joints of their tarsi are of almost equal 
length.
At the base of their each leg, Taeniopteryx larvae bear a jointed 
tracheal gill. Unlike other stonefly nymphs, the species of this ge-
nus appear also in slow-streaming rivers, hiding on fallen twigs or 
in the dense aquatic vegetation. Other species of the family (e.g. 
Brachyptera) live in brooks with stony bottom.
Forestfly (Nemouridae) nymphs (Figs. 211/3, 213/6, and 217/11) 
are of short or medium length, app. 5–10 mm. Their outlooks re-
semble that of the willowfly larvae, yet their middle tarsal segment 
is much shorter than the other two ones. Species of the genera  
Amphinemura and Protonemura possess tracheal gills on the poste-
rior end of their necks. These animals of the running waters live in a 
manifold of different habitats.
Needleflies (Leuctridae) have slender and cylindrical bodied larvae 
(Figs. 211/1, 215/9, 219/13, and 221/17), usually not longer than 
10 mm. Their legs are short and do not reach the rear end of the 
abdomen. Their tarsi look similar to those of the forestflies. Wing 
pads are set parallel to the body. These nymphs inhabit mostly the 
stony, upland creeks, yet they may occur also in several other kinds 
of waters.  
Nymphs of the snowflies (Capniidae) are small organisms, up to 9 
mm (Fig. 219/14). They resemble the larvae of the needleflies in ap-
pearance, but the armour of the last segment of the abdomen is di-
vided into a ventral and a dorsal plate. They live in pools and brooks 
of mountains and hills. Imagos emerge at the end of the winter or 
early in the spring.
Insects of the family true stoneflies (Perlidae) are of admirable size. 
The length of the stunt larvae (Figs. 219/15 and 221/18) often sur-
passes 3 cm. The side of each thoracic segment bears bunches of 
filamentous gills. Nymphs hunt for worms, water fleas and insect 
larvae under the stones of fast-streaming upland creeks.
Larvae of the family springflies and stripetails (Perlodidae) are 
similar to those of the previous family in shape, but they are short-
er animals of 10–28 mm in length. Tracheal gills of the thoracic 
segments are missing. An especially frequent group inhabiting the 
brooks of the middle mountains is the genus Isoplera (Figs. 215/8 
and 221/16). The imagos of these species are yellow insects of 8–14 
mm (Fig. 213/4).
Sallflies (Chloroperlidae) are small, yellow stoneflies of 5–8 mm. 
Species of the genus Chloroperla live in the brooks of both the high 
and the middle mountains. Nymphs are similar to those of the fam-
ily Perlodidae, yet shorter in length, up to 10 mm. 



 9. Leuctra braueri (Leuctridae) young larvae – 10 mm

 7. Egg-laying Perla abdominalis (Perlidae) female on the asphalt road – 30 mm

 8. Isoperla sp. (Perlodidae) larva – 28 mm
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1. Description: First and second tarsal segments subequal in length; wing pads strongly 
divergent from the body axis; legs, antennae and cerci long; larvae light to dark brown; 
medium-sized animals, up to 12 mm long. Feeding group: Generally shredders.  
Habitat: Flowing waters: Willowflies – Taeniopterygidae

Strong and long jointed legs

Cerci

Long antenna

Divergent wingpads

Claw

3 tarsal segment
th

2
nd

1
st

Tibia

– Second tarsal segment shorter than the first one  2.

– First and second tarsal segments strongly reduced, third one elongated  4.

2. Small, slender, cylindrical nymphs; wing pads lie parallel to the longitudinal axis of the 
body; abdomen longer than the extended hind legs; up to 10 mm long  3.

– Description: Stout nymphs; wing pads divergent from the body axis; some genera with 
thoracic gills (Amphinemura and Protonemura); legs, antennae and cerci long; hind legs 
usually reach the tip of the abdomen; up to 10 mm long. Feeding group: Shredders/
Collectors. Habitat: Lakes, rivers and streams: Forestflies – Nemouridae (Figs. 27/35, 
211/2–3, 213/6, and 217/10–11)

Strong and long jointed leg

Cerci

Antenna
Claw

3
th
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nd

1
st

Tibia

Eyes

Identification Key: Stonefly Larvae – Plecoptera I



 10. Common forestfly (Nemoura cinerea, Nemouridae) adult – 10 mm

 11. Common forestfly (Nemoura cinerea, Nemouridae) larvae – 10 mm
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3. Description: Larvae usually pale; head distinctive with long antennae; mentum large, 
almost completely covers the mandible from the bottom; lateral membranous folds of 
abdominal segments 8 and 9 lacking; fore wing pads attached dorsolaterally; abdomen 
long, slender; cerci long and well-developed; less than 10 mm long. Feeding group: 
Shredders. Habitat: Stony streams, lowland rivers: Needleflies – Leuctridae  
(Figs. 211/1, 215/9, 219/12-13, and 221/17)

Eye

Wingpads parallel
with the body

Cerci

Leuctridae larva

Ring-like abdominal segments Sterna

Terga

Abdomen of Leuctridae and Capniidae larvae from lateral view

– Description: Yellowish or brown without a distinctive colour pattern; mentum small, 
not covering the mandible from the bottom; thorax, jointed legs and abdomen with 
short hairs or spines; fore wing pads attached dorsally; antennae and cerci rather long; 
the eighth and ninth sterna and terga are divided by membranous lateral folds; up to 9 
mm long. Feeding group: Shredders. Habitat: Streams and lakes: Snowflies –  
Capniidae (Fig. 219/14)

Wingpads

Cerci

Jointed legs

Antennae

4. Description: Large, stout body; brownish, usually patterned with black and yellow 
patches; thoracic segments with lateral bunches of white filamentous gills; up to 30 mm 
long. Feeding group: Predators. Habitat: Running water, ranging from small streams to 
large rivers: True stoneflies – Perlidae (Figs. 213/5, 215/7, 219/15, and 221/18)

Identification Key: Stonefly Larvae – Plecoptera II



 15. Perla sp. (Perlidae) larva – 20 mm

 12. Needlefly (Leuctridae) imago and Leuctra braueri (Leuctridae) larva (inset) – 10 mm

 13. Needlefly (Leuctridae) larva – 7 mm  14. Snowfly (Capniidae) larva – 8 mm
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– Description: Body robust; last segment of the maxillary palp only slightly smaller than 
the penultimate segment; paraglossae longer than glossae; finely branched gills absent 
from thoracic segments; large or medium-sized nymphs, 10–28 mm. Feeding group: 
Collectors/Predators. Habitat: Flowing waters and along the edges of cold lakes: 
Springflies and stripetails – Perlodidae (Figs. 213/4, 215/8, and 221/16)
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Claws
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Finely branched gills

Perlidae
Perlodidae

Larvae of true stonefly – Perlidae and patterned stonefly – Perlodidae,
and their tarsal segments

Perlodidae head from below

Labial palp
Glossa

Paraglossa

– Description: Yellowish larvae; short legs and cerci; last segment of the maxillary palp 
thin, barely a quarter of the width of the penultimate segments; paraglossae and glossae 
of labium subequal in length; up to 10 mm long. Feeding group: Predators/Collectors. 
Habitat: Clean, cool, running waters: Sallflies – Chloroperlidae
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Wingpads
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from below Labial palp
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Identification Key: Stonefly Larvae – Plecoptera III



 18. Perla sp. (Perlidae) larva – 30 mm

 16. Isoperla sp. (Perlodidae) larva – 28 mm

 17. Leuctra braueri (Leuctridae) young larvae – 10 mm
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Several members of the order Heteroptera (‘bugs’) live either on or 
below the water surface. In contrast with terrestrial heteropterans, 
among which a considerable proportion of the species is herbivo-
rous, water bugs are the predators of the water world (but for the 
water boatmen). The postembryonic development (i.e. that of the 
larvae after their hatching from the eggs) of the bugs is hemime-
tabolism. This means that larvae are the dead ringers of the imagos 
concerning both their appearance and their feeding habits. Never-
theless, some organs of the imagos, like the wings or the breathing 
tube (e.g. water scorpion), are absent or vestigial on the nymphs of 
some species. Heteropteran larvae reach maturity via five instars.  
A common feature of all heteropterans is the piercing–sucking 
mouthparts (rostrum or proboscis) adapted for sucking liquid 
foods. Antennae of water bugs living under the surface are rather 
short, hardly conspicuous. Eyesight of bugs is admirably good due 
to their large compound eyes. Their back is marked with peculiar 
ornamentation caused by the chitinised structures and appendages 
of the thorax. The shield-like pronotum partially covers also the 
mesothorax, the posterior end of which forms a triangular scutellum 
extending between the wings. The first wings originating from the 
mesothorax are modified into hemelytra. Hemelytron is a partially 
sclerotised wing with a hardened base and a membranous poste-
rior region. Overlapping hemelytra held above each other result in 
the characteristic pattern of the wings. The entirely membranous 
second wings are used for flying; they are kept folded under the par-
tially hardened first ones at rest.
Velvet water bugs (Hebridae) are small, brownish insects up to 2 
mm. The antennae of these either winged or wingless bugs consist of 
5 segments. The semiaquatic animals are found most frequently in 
peat mosses or other bryophytes living on the shores or in peat bogs. 
Terrestrial species live mostly on moist soil surfaces, whilst aquatic 
ones live on the water surface among floating waterplants. The over-
wintering form is the imago.
Water treaders (Mesoveliidae) are dark-striped, greenish water-
bugs up to 3.5 mm (Fig. 235/13). The mostly wingless species bear 
foursegmented antennae. Legs are attached to the thorax near its 
ventral mid-line. The coxae of the hind legs are longer than the third 
thoracic segment. They are mainly observed on floating aquatic 
plants of still waters, in moist mosses or on decaying leaves. They 
overwinter with their eggs laid into the tissues of waterplants.
The lifestyle of water crickets (Veliidae) is similar to that of the 
pond skaters (Figs. 223/1–2 and 233/11–12). 

Chapter : Water Bugs – Heteroptera
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 3. Microvelia reticulata (Veliidae) specimens – 2.5 mm

 1. Velia saulii (Veliidae) – 8 mm

 2. Water cricket (Veliidae) – 8 mm
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These insects of 5.8–9.4 mm inhabit the water surface of still pools 
of streaming waters, where they prey on small arthropods, often 
mosquitos of any stages of development (nymph, tumbler, imago). 
Unlike in case of pond skaters, the spacing between their legs is al-
most equal.
The genus Microvelia (Fig. 223/3) is delineated within the family. 
To this genus minute, wingless insects belong, up to 2.5 mm length. 
They also inhabit the water surface, where they capture aquatic 
springtails or aphids trapped in the surface. They may suck the body 
juices of larger dead insects, as well. Water crickets lay their eggs 
principally onto the natant leaves of waterplants, and overwinter as 
imagos.
Pond skaters or wherrymen (Gerridae) (Figs. 235/13–14 and 
237/17) are also the predators of the surface. These animals ‘skate’ 
on the water surface with the strokes of their middle and hind legs. 
They grab the insects fallen into the water with their front legs; then 
they suck out the body fluids of the prey. The body of wherrymen is 
protected against soaking and sinking under the surface by a fine fur 
of water-repellent hairs. The spacing between the front and the mid-
dle legs is unusually great. Their elongated jointed legs terminate in 
clawless projections; thus, their legs do not break through the sur-
face water membrane despite the powerful strokes.
Water measurers (Hydrometridae) (Figs. 235/15 and 237/16) 
are slender insects up to 12 mm in length. The head of the mostly 
wingless bug is remarkably elongated comprising one quarter of the 
total body length. The head bears long antennae, bulging compound 
eyes and a quite long rostrum that is retracted under the head at 
rest. Owing to the furrowed chirping area located at the tip of the 
groove surrounding the sucking–piercing mouthparts, water meas-
urers are capable of producing sound by rubbing their mouthparts. 
The brownish black bugs prowl about in groups of some individuals 
on the shore of still and slow-flowing waters, but often also on the 
open water surface. They pace cautiously with their thread-like legs 
in a motion as if they were continuously measuring the water sur-
face; this is revealed by their common name. They principally feed 
on insects having fallen into the water or mosquitoes hatching from 
the tumbler. However, animals living in the water are also in danger 
of getting pierced onto their sharp probosces. Water fleas emerging 
to the surface are speared on the rostrum, and then the bug lifts the 
prey above the water and sucks the body sap out. Water measurers 
attach their eggs one by one onto waterside plants via small suckers. 
They overwinter as imagos.
Shore bugs (Saldidae) are oval animals, up to 1–2 mm, scamper-
ing about in the waterside vegetation, yet also venturing out onto the 
open water surface. Their diet resembles that of the genus Microvelia. 
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 4. Water scorpion (Nepa cinerea, Nepidae) – 23 mm
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Water scorpion
Nepa cinerea

Water stick insect
Ranatra linearis

Lesser
water boatman

Corixidae

Their triangular heads bear large compound eyes providing rather 
good eyesight. If threatened, they try to escape on wings.
Water scorpion (Nepa cinerea) (Figs. 225/4 and 239/19–20) and 
water stick insect (Ranatra linearis) (Figs. 21/23, 227/5, 237/18 
and 239/21) belong to the family Nepidae (water scorpions). Water 
scorpion is a water bug of leaf-shaped, flattened body, up to 23 mm. 
Its head bears two remarkably bulging compound eyes and a well-
developed rostrum. Close to the head are the forelegs modified into 
raptorial legs. The foldable jackknife-like legs are moved horizontally. 
Second and third pairs of thoracic legs are for locomotion. With 
these bare legs lacking swimming hairs, the water scorpion can crawl 
by clinging to waterplants, and it can also swim by strong strokes. 
The posterior end of the body terminates in a breathing tube consist-
ing of two tubes of 10–12 mm attached to each other by chitinous 
hairs. When at rest, the water scorpion hides upside down among the 
dense vegetation or on the bank, and breaths from atmospheric air 
through its breathing tube. It pursues the prey tracking stealthily. It 
approaches the fry or insect larvae with considerably slow, almost in-
conspicuous movements. When the prey is within some millimetres, 
the water scorpion suddenly embraces the victim with its raptorial 
front legs. By pressing its proboscis to the body of the prey, it pierces 
the body wall with the sharp mouthparts. Although water scorpion 
is incapable of flying due to the atrophy of the wing muscles, it is 
widespread in slow-streaming brooks and lakes. Eggs are laid in rows 
of some centimetres into decaying plant materials, from where only 
the breathing appendages of the eggs protrude.
The stick-like, cylindrical body of the light brown water stick insect is 
elongated, up to 35 mm. Body length is further increased by a breath-
ing tube of 15 mm. This water bug of still waters hunts in a similar 
way as the water scorpion does, but its raptorial legs are moved verti-
cally like those of the praying mantis (and not horizontally). Beside 
young fish and insect larvae, it successfully captures lesser water boat-
men, what is quite notable, since water boatmen are amongst the fast-
est swimming aquatic insects.
The largest family of water bugs is that of the lesser water boatmen 
(Corixidae) (Fig. 227/6). In contrast with other water bugs, they 
have characteristically blunt rostra and short forelegs terminating 
in flattened, single-segmented tarsi. Corixids use these front legs for 
making shrill notes by drawing it across the furrowed chirping area 
of the head. The oval, slightly flattened boat-shaped body is propelled 
by the oar-like hind legs fringed with swimming hairs. They com-
prise a family of the fastest swimming aquatic insects. 



 5. Water stick insect (Ranatra linearis, Nepidae) captured a lesser water boatman (Corixidae) – 35 mm

 6. Lesser water boatman (Sigara sp., Corixidae) – 10 mm
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Saucer bug
Ilyocoris cimicoides

Stream
dwelling bug
Aphelocheirus

aestivalis

They are the only ones being capable of breaking through the water 
surface to take flight. Most lesser water boatmen feed on algae and 
plant debris, but one genus (Cymatia) is carnivorous. The first tarsi 
of these species are reduced into cylindrical structures. The subfamily 
Micronectinae contains animals smaller than 3 mm. Their triangular 
scutellum is clearly visible on their back from above. To the contrary, 
scutellum of the species of the subfamily Corixinae is not discernible 
from similar view. The dorsal shield of prothorax is marked with light 
brown zigzag lines. Their body length is between 3 and 15 mm.
Saucer bugs (Naucoridae) are streamlined animals with depressed 
bodies. They swim swiftly by the strokes of their middle and hind 
legs covered with dense swimming hairs. After a fierce pursuit, they 
capture their prey (aquatic insects and fry) with their raptorial fore-
legs terminating in sharp claws. With the sharp proboscis, stream 
dwelling bugs are also capable of piercing the human skin causing a 
burning pain. These insects of still waters and brooks mostly occur 
on aquatic plants. They emerge quite rarely to the water surface to 
breath, since the silvery sheet of air on their ventral side can absorb 
enough dissolved oxygen from the surrounding water. A frequent 
species of different habitats is Ilyocoris cimicoides (Figs. 229/7 and 
241/22).
Stream dwelling bugs (Aphelocheirus aestivalis) (Figs. 229/8 and 
241/23) of a strange lifestyle belongs to the family Aphelocheiri-
dae. It inhabits well-oxygenated, clear upland and lowland rivers and 
brooks. In rivers, it mainly dwells in a depth of 4–6 m, and even at 
lowest water level it does not emerges closer to the surface than 1.5 m.  
Though saucer bug usually avoids the water surface, in brooks it is 
found even at a depth of some centimetres. The bug chiefly hides 
under stones or gravels on the bottom, in regions free from strong 
currents, where it can cling with its claws. This animal has an almost 
completely round and flattened body of 12 mm and no raptorial 
legs. Its rostrum is quite elongated, reaching the middle coxae on the 
ventral surface. It swims well with the synchronised strokes of the 
hind legs fringed with swimming hairs. Stream dwelling bug is dark 
brown on the dorsal and yellowish on the ventral side. Although it is 
mostly wingless, winged specimens are also regularly observed at the 
southernmost region of its distribution area. It takes up oxygen via 
diffusion with the aid of the air sheet covering its ventral side, which 
is used as a physical gill. Similarly to that of the saucer bug, the bite 
of the Stream dwelling bug causes burning pain. This carnivorous 
animal preys on all smaller aquatic creatures.
Backswimmers or greater water boatmen (Notonectidae) (Figs. 
231/9 and 243/24–25) are the disreputable predators of freshwa-
ters. 



 7. Saucer bug (Ilyocoris cimicoides, Naucoridae) – 16 mm

 8. Stream dwelling bug (Aphelocheirus aestivalis, Aphelocheiridae) – 12 mm
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Back swimmer
Notonectidae

Lesser
backswimmer

Pleidae

The appearance of these insects is typical of a predator capturing 
its prey in a long chasing. Their boat-shaped bodies are perfectly 
streamlined without any protruding surfaces. Greater water boat-
men swim swiftly by the strong strokes of their hind legs covered 
by swimming hairs. According to their common name, they swim 
upside down, i.e. the orientation of the body is the reverse of that of 
the lesser water boatmen. While the back of the lesser water boatman 
is flat and its ventral side is convex, the body structure of the greater 
water boatman is just the opposite. Body orientation influences also 
the dorsoventral colouration of the animal. The ventral side of most 
aquatic animals is lighter than the dorsal one, so that the predators 
attacking from the depth could not recognise them easily in front of 
the light background of the sky. This phenomenon that is observed 
also on fish is just the other way round in case of the backswimmers: 
their back is lighter than their ventral side. At rest, backswimmers 
attach to the water surface from below with their outspread hind 
legs, and they breathe through their respiratory openings of the body 
end. These openings are surrounded by a fine chitinous mesh to keep 
the water out of the tracheal system. Larvae feed almost exclusively 
on small crustaceans. Mature backswimmers propelling under the 
water surface chase after all moving creatures, often even their own 
kinds. After capturing the prey (fry or insect larvae) with the forelegs, 
the bug tries to pierce the body wall with its proboscis. Having suc-
ceeded, it emerges to the water surface with the victim and the long-
drawn process of feeding begins. The two most frequent species of 
backswimmers are the small backswimmer (Notonecta viridis) and 
the common backswimmer (Notonecta glauca). The eye anatomy, 
colour and polarisation sensing as well as the behaviour controlled by 
the polarotaxis of Notonecta glauca were studied in details by Rudolf 
Schwind in 1983. Based on these results, he concluded the fact that 
aquatic insects and those inhabiting other moist surfaces are capable 
of sensing light polarisation, and these species find their habitat with 
the aid of the horizontally polarised light beams reflected from the 
water surface.
Lesser backswimmers (Pleidae) (Fig. 231/10) are small, domed-
bodied animals, up to 3 mm. Similarly to the greater water boatmen, 
they also swim upside down by the oar-like strokes of the hind legs 
fringed with swimming hairs. These animals of weedy lakes and 
brooks are mostly observed clinging to the stem of waterpants. 
The carnivorous pygmy backswimmer (Plea minutissima) preys 
principally on water fleas.  



 9. Backswimmer (Notonectidae) larva – 16 mm

 10. Pygmy backswimmer (Plea minutissima, Pleidae) – 3 mm
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1. Antennae conspicuous from above and longer than the width of the head; found on the 
water surface among vegetation, on the open surface or on the shore  2.

– Antennae not visible from above and shorter than the width of the head; found below 
the water surface  5.

2. Small bugs up to 3.5 mm long  3.

– Body longer than 3.5 mm  4.

3. Description: Body short and stout, grey, brown; head about as wide as long; ocelli pre-
sent; antennae 5-segmented, the distal 3 apical segments thinner than the proximal two; 
up to 2 mm long. Feeding group: Predators. Habitat: Marginal aquatic habitats, and 
water surface: Velvet water bugs – Hebridae

Eye

Mesonotum

Scutellum

Forewing

Jointed legs

Antennae

– Description: Body elongate oval, yellowish green with black markings; antennae 
4-segmented, basal segment longer than the head; all legs of Mesovelia inserted near 
the mid-ventral axis of the body; up to 3.5 mm. Feeding group: Predators. Habitat: 
Marginal aquatic habitats and water surface with floating vegetation: Water treaders – 
Mesoveliidae (Fig. 235/13)

Eye

Wingpad
Jointed legs

Antenna

Scutellum

Forewing

Mesoveliidae larva, imago (3.5 mm) and the ventral side of the body part

Coxas of legs

Mid ventral axis
of the body



 11. Water cricket (Veliidae) – 8 mm

 12. Water cricket (Veliidae) larva – 6 mm
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– Description: Body oval to elongate; brownish or blackish; legs, especially hind legs, in-
serted more laterally; antennae 4-segmented; up to 2.5 mm long. Feeding group: Preda-
tors. Habitat: Marginal aquatic habitats, and water surface: Water crickets – Veliidae 
– Microvelia sp. (Fig. 223/3)

Microvelia larva and imago (2.5 mm)

Jointed
legs

Wingpad

Mid ventral axis
of the body

Coxas of legs

– Description: Body oval; brownish or blackish; head triangular with large eyes; good fly-
ers; membrane of forewing with 4–5 distinct similar cells; hind coxae large, transverse; 
up to 2 mm long. Feeding group: Predators. Habitat: Marginal aquatic habitats, and 
water surface: Shore bugs – Saldidae

Rostrum

Coxa

4 or 5
cells

Fore wing

Ventral

4. Description: Body stick-like, rust-brown or blackish-brown; head greatly elongated; 
eyes situated far from the posterior margin of the head; antennae 4-segmented; legs 
very long and slender; up to 12 mm long. Feeding group: Predators. Habitat: Marginal 
aquatic habitats, and water surface: Water measurers – Hydrometridae (Figs. 235/15 
and 237/16)

Metanotum

Antennae

Jointed legs

Head
elongated

Eye

Hydrometra stagnorum (12 mm)

Identification Key: Water Bugs – Heteroptera II



 15. Copulating water measurers (Hydrometra stagnorum, Hydrometridae)

 13. Feeding pond skater (Gerridae) and water cricket (Mesovelia sp., Mesoveliidae) (white arrow) – 2.5 mm

 14. Anterior part of the pond skater’s (Gerridae) body from dorsal view – 12 mm
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– Description: Body oval to elongate, greyish or blackish, often with silvery patches of 
velvety hairs; head about as wide as long; antennae 4-segmented and equal in thick-
ness; femur of hind legs shorter than the abdomen; equal distance between the three 
pairs of legs; up to 8 mm long. Feeding group: Predators. Habitat: Marginal aquatic 
habitats, and water surface: Water crickets – Veliidae – Velia sp. (Figs. 223/1–2 and 
233/11–12)

– Description: Body oval to elongate, brownish or blackish, densely clothed with hairs; 
head about as wide as long; antennae 4-segmented; femur of hind legs extending beyond 
the abdomen; distance between 1st and 2nd pairs of legs greater than between the 2nd 
and 3rd pairs; up to 17 mm long. Feeding group: Predators. Habitat: Marginal aquatic 
habitats, and water surface: Pond skaters – Gerridae (Figs. 235/13–14 and 237/17)

Distance between
the first and second legs

Water cricket – Veliidae (8 mm) and pond skater – Gerridae (17 mm)

Femur of hind legs

Silvery patch

5. Forelegs raptorial; hind legs without swimming hairs; long caudal respiratory tube  6.

– Hind legs with swimming hairs; without caudal respiratory tube  7.

6. Description: Body elongate, stick-like, brownish; head prognathous; forelegs raptorial; 
up to 35 mm long. Feeding group: Predators. Habitat: Still waters with dense vegeta-
tion: Water stick insect – Ranatra linearis (Figs. 21/23, 227/5, 237/18, and 239/21)

Respiratory tube

Raptorial forelegs

Identification Key: Water Bugs – Heteroptera III



 18. Water stick insect (Ranatra linearis, Nepidae) capturing a water slater (Asellus aquaticus, Asellidae)

 16. Water measurers (Hydrometra stagnorum, Hydrometridae) feeding on mosquito (Culicidae)

 17. Pond skater (Gerridae) – 12 mm
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– Description: Body flattened and elliptical, brown with reddish abdomen; head prog-
nathous; forelegs raptorial; up to 23 mm long. Feeding group: Predators. Habitat: 
Still or slow flowing waters in shore: Water scorpion – Nepa cinerea (Figs. 225/4 and 
239/19–20)

Breathing tube

Egg

Jointed legs

Pointed
rostrum

Eye

Forewing

Raptorial leg

7. Description: Body elongated-oval, dorsoventrally flattened; rostrum short, broadly tri-
angular; pronotum and forewings usually patterned with transverse stripes and bands; 
fore tarsi usually 1-segmented; hind legs fringed with long swimming hairs; up to 15 
mm long. Feeding group: Predators, algal or detritus feeders or scrapers. Habitat: Still 
or slow flowing waters: Lesser water boatmen – Corixidae (Fig. 227/6)

Eyes

Hindlegs fringed with long swimming hairs

Wingpad

Forewing

Flattened tarsus of the foreleg Lesser water boatmen – Corixidae
imago and larva

– Rostrum sharply pointed  8.

Pointed rostrum

Eye

Short, blunt rostrum

Head of the long-bodied
water scorpion from above

Front of the lesser water
boatmen head

Identification Key: Water Bugs – Heteroptera IV



 21. Eggs of the water stick insect (Ranatra linearis, Nepidae) in the tissue of water plant – 2 mm

 19. Water scorpion (Nepa cinerea, Nepidae) feeding on a Hydropsychidae larva

 20. Water scorpion (Nepa cinerea, Nepidae) feeding on a Cloeon dipterum (Baetidae) larva
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8. Body dorsoventrally flattened and elliptical; swimming with the dorsal side up  9.

– Body boat-shaped; swimming with the ventral side up  10.

9. Description: Body dorsoventrally flattened and elliptical, head and pronotum brownish 
yellow, forewings dark olive-green in colour; rostrum reaching the base of the middle 
legs; forelegs broad and raptorial; up to 16 mm long. Feeding group: Predators.  
Habitat: Still or slow flowing waters, in dense vegetation: Saucer bugs – Naucoridae 
(Figs. 229/7 and 241/22)

– Description: Body dorsoventrally flattened and circular, dark brown dorsally and yel-
lowish ventrally; rostrum reaching the base of the hind legs; forelegs not raptorial; up to 
12 mm long. Feeding group: Predators. Habitat: Fast running rivers and streams, cling-
ing to stones: Stream dwelling bugs – Aphelocheiridae (Figs. 229/8 and 241/23)

Forewing

Hind legs fringed
with swimming
hairs

Eye

Raptorial leg

Wingpad

Saucer bug –

and s

Ilyocoris cimicoides

Aphelochirus aestivalistream dwelling bug –

Eye

10. Description: Body strongly arched dorsally, whitish, yellowish-brown in colour;  
pronotum and hemelytra with strong punctate sculpture; swimming jerkily; small bug 
up to 3 mm. Feeding group: Predators. Habitat: Still or slow-flowing waters, in dense 
vegetation: Lesser backswimmers – Pleidae (Fig. 231/10)

Pointed rostrum

Hind legs with swimming hairs

Eye

Larva

Identification Key: Water Bugs – Heteroptera V



 22. Larva of a saucer bug (Ilyocoris cimicoides, Naucoridae) – 11 mm

 23. Stream dwelling bug (Aphelocheirus aestivalis, Aphelocheiridae) in ventral view – 12 mm
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– Description: Body boat-shaped, strongly convex dorsally and flat ventrally; black, 
brown or yellowish; swimming with the ventral side up; pronotum and hemelytra 
smooth without strong punctate sculpture; hind legs fringed with long swimming hairs; 
abdomen with a broad median ventral keel; up to 16 mm. Feeding group: Predators. 
Habitat: Still or slow flowing waters: Backswimmers or greater water boat men –  
Notonectidae (Figs. 231/9 and 243/24–25)

Eye

Wingpad

Hind legs with swimming hairs

Forewing

Scutellum

Backswimmer – Notonectidae imago and larva (16 mm)

Eye

Backswimmer – Notonectidae on the water surface (ventral view)

Backswimmer – Notonectidae imago,
lateral view

Identification Key: Water Bugs – Heteroptera VI



 24. Backswimmer (Notonectidae) on the water surface with dorsal side up – 16 mm

 25. Cannibalism of backswimmer (Notonectidae) larvae
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Aquatic beetles belong to the suborders Adephaga and Polyphaga. 
The suborder Adephaga contains 5 families of water-related species. 
A characteristic behaviour of their representatives is taking air re-
serves under the water surface. In well-oxygenated streaming waters 
this air bubble also functions as a physical gill being capable of ab-
sorbing dissolved oxygen from the surrounding water via diffusion. 
Larvae of the first instar always bear tracheal gills that are also pre-
sent in the 2nd and 3rd stages in case of the smaller species.
Whirligig beetles (Gyrinidae) (Figs. 245/1 and 265/34) are min-
ute, dark brown or black insects up to 8 mm. On sunny days, they 
gyrate on the surface of creeks or small ponds, while if the sky is 
overcast they hide on the shore or within the water. These beetles 
often zoom around in ‘schools’ of hundreds of individuals, often be-
longing to 2–3 different species. The oval body of the whirligig has 
a highly convex dorsal, yet somewhat flattened ventral surface. The 
wing case (elytra) is ornamented by longitudinal rows of small de-
pressions. Elytra is shorter than the abdomen, thus the rear end of 
the hairy abdomen is conspicuous from above. The beetle reserves 
the air trapped among the hairs of the abdomen under the wing 
cases, so the exposed body end mostly bears a silvery air bubble 
when the animal is under the surface. The head possesses a pair 
of divided compound eyes. The upper parts look above, whilst the 
lower ones look into the water. Between the upper and the lower 
eyes are the short, horn-like, finely pubescent antennae. Antennae 
bear receptors sensing vibration and several other types used for 
finding the prey, i.e. dead or weakened insects floating on the sur-
face. The first pair of legs is elongated and serves for prey capture, 
while the simultaneous strokes of the short, flattened, oar-like mid-
dle and hind legs propel the whirligig beetle quickly on the surface 
or in the water. During quick swimming, legs may stroke up to 60 
times per a second, while in case of slow motion, the beetle paddles 
only with the middle legs. The surface areas of their right and left 
legs are different and so the force they exert is also unequal, which 
results in the typical circling motion of the beetles. Most species 
have well-developed membranous hindwings, so these animals are 
good fliers. Whirligig beetles inhabit chiefly the surface of stagnant 
waters or the still coves of streaming waters. Most species live in 
well-oxygenated waters, what is probably caused by the quite high 
oxygen demand of the larvae. Gyrinids mate also on the surface, yet 
eggs are laid into the water. 

Chapter : Beetles – Coleoptera
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 4. Larvae of crawling water beetle (Haliplidae) – 8 mm

 1. Whirligig beetle (Gyrinidae) on the water surface and in plan view (inset) – 7 mm

 2–3. Whirligig beetle (Gyrinidae) larva – 8 mm
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The elongated larvae (Figs. 245/2–3 and 265/35) crawl around on 
the bottom or on the surface of submersed plants, but they are also 
capable of swimming by the undulating motion of their bodies. 
They bear lateral filamentous tracheal gills. Larvae are carnivorous 
preying principally on oligochaetes. In autumn, the larva of the 
last instar builds a pupal chamber in the soil of the bank. Ima-
gos hatch in 8–14 days. They overwinter under the surface, cling-
ing to aquatic plants. Crawling water beetles (Haliplidae) (Figs. 
247/5–6 and 271/46–47) are small insects of oval bodies, up to 
2–4.6 mm, with large compound eyes. The edge of the pronotum 
forms a continuous arch with that of the elytra. The body surface 
of the yellowish or rust-brown beetle is marked with various pat-
terns. On the wing cases, 10 or more longitudinal rows of primary 
punctures are observed; between these rows, smaller, secondary 
punctures may also be present. The dot-like depressions are darker 
than their surround, and setae originate from them. Crawling wa-
ter beetles inhabit still and slow-streaming waters, where they feed 
on filamentous algae, but some species are carnivorous. In contrast 
with diving beetles propelling their bodies with the simultaneous 
paddling of their legs, haliplids stroke alternately with their legs 
when swimming. The most important peculiarities of these beetles 
are their spectacularly enlarged plates of the hind coxae (‘meta-
coxal plates’). The insects accumulate air between the metacoxal 
plates and the abdomen. Females lay the eggs onto the surface of 
or inside aquatic plants. With its channelled mandibles, the larva 
(Figs. 245/4 and 289/76) sucks the content of algal cells. Larvae 
cannot swim; they mostly occur in waterside areas amongst fila-
mentous algae or muskgrass. Larvae construct pupal cases in the 
moist soil of the shore, where they pupate following about a month 
of dormancy. Imagos emerge in the next spring.
The burrowing water beetles (Noteridae) of 3.5–5.1 mm length 
live in stagnant and slow-flowing waters (Figs. 247/7–8 and 
273/48–49). They thrive among the aquatic vegetation or in the 
soft bottom. The dorsal surface of the red or brownish body is 
strongly convex; the ventral side is almost completely flattened. 
Elytra are marked with a few irregular lines of punctures. The hind 
coxal plates are broad, shovel-shaped. The carnivorous beetles 
swim well with the simultaneous strokes of their hind legs. Their 
diet chiefly consists of mosquito larvae and worms. They breathe 
atmospheric air via their spiracles positioned at the posterior end 
of the body. They carry the air beneath their elytra. With their 
hind legs they coat their bodies with a characteristic mucus of 
bactericidal and fungicidal nature. Moreover, this mucilage eases 
the returning of the flying beetle into the water by decreasing the 
surface tension. 

Beetles – Coleoptera
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 5. Crawling water beetle (Haliplidae) – 4 mm  6. Crawling water beetle (Haliplidae) ventral view 
– 4 mm

 7–8. Noterus clavicornis (Noteridae) adult dorsal and ventral view – 4 mm
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Females oviposit in spring or early summer into water plants or onto 
the mud surface. The cylindrical larva of a length up to 9 mm lives 
buried in the bottom. Larvae are carnivorous, breathing atmospheric 
air in shallow water, yet in the depth they get oxygen from the air-
filled intercellular cavities of aquatic plants. Larvae penetrate the 
plant with their sharp mandibles, and then they attach their spira-
cles of their rear end onto the hole. Larvae pupate in pupal chambers 
of 4–5 mm, adhered to the roots of waterplants.
The only European representative of the family Hygrobiidae 
(squeak or screech beetles) is the squeak beetle (Hygrobia her-
manni) being 8.8–10.5 mm in length. The beetle inhabits muddy 
bottom of lowland lakes, but in Southern Europe the species was 
observed also in slow-streaming brooks, springs and stagnant wa-
ters along rivers. The carnivorous beetle hunts on the bottom for 
worms, small crustaceans and insect larvae. It is discernible from its 
head that is much narrower than the pronotum and bears protuber-
ant eyes. The ventral surface of the body is strongly convex. Elytra 
are yellowish or reddish-brown with extended dark markings. Legs 
are fringed with long swimming hairs. When swimming, they row 
with their legs alternately. The disturbed beetle emits a sound re-
sembling a silent dog barking. Females lay their eggs between May 
and July on aquatic plants. The stout-bodied, carnivorous larva is 
ornamented with yellowish and black patterns. Its body terminates 
in three long caudal appendages. The ventral surface is covered by 
filamentous tracheal gills; thus, the larva does not have to emerge to 
the water surface for breathing. The mature larva constructs a pupal 
chamber in the soil of the littoral. The large family of diving beetles 
(Dytiscidae) contain animals of 2–44 mm body length, inhabiting 
almost all types of waters. Among species of still waters, only the 
larger Dytiscus and Cybister species venture onto the open surface; 
even these beetles occur only above a depth less than 1 m. The dor-
soventrally compressed, oval bodies of diving beetles are perfectly 
adapted for swimming being streamlined and of smooth, sleek sur-
face. The head bears long, filamentous antennae. Their large prono-
tum is trapezoid in shape; its width at the base is similar to that of 
the elytra. Diving beetles propel their bodies with the synchronous 
strokes of their legs covered with swimming hairs. In some species, 
males are easily distinguished from the females due to the remark-
ably widened tarsal joints of their forelegs. Males of some species 
possess such disc-like dilation on the middle legs, as well. Its lower 
surface bears two large suckers and several minute adhesive setae in 
Dytiscinae species (Fig. 249/10) and only adhesive setae in Colym-
betinae and Agabinae species. 

Squeak or
screech beetle

Hygrobia hermanni

Larva of squeak or
screech beetle

Hygrobia hermanni



 9. Cybister lateralimarginalis (Dytiscidae) adult –  
37 mm

 10. Widened pro- and mesotarsi of the frontleg of a 
male diving beetle from ventral view

 11–12. Laccophilus hyalinus (Dytiscidae) adult – 5 mm
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These structures are used by the males for clinging to the slimy 
elytra of the females when mating. At rest, diving beetles dwell close 
to the water surface, and they breathe through their spiracles at the 
end of their abdomens. Their air reserve is carried under the wing 
cases. To their hindgut protruding vesicles attach that are filled ei-
ther with air or excrement so as to control the density of the body. 
This manipulation plays an important role when the beetle flies up 
or returns to the water. Major part of the species reproduce in tem-
porary waters, but later they move to vast stagnant waters. Diving 
beetles oviposit onto the bottom, on aquatic plants or into the soft 
sediment. Dytiscus and Ilybius species insert their eggs into the stem 
of water plants by their ovipositor; Graphoderus and Acilius species 
lay them on overhanging plant parts, while the representatives of 
the genera Hydroporus and Cybister adhere the eggs to plant surfaces 
floating on the waterline.
Both the imago and the larva of the diving beetle are ferocious car-
nivores, pursuing each kind of arthropods, tadpoles, newt larvae and 
juvenile fishes (Figs. 251/13–14 and 275/53–54). The head of the 
elongated larva bears compound eyes of few ommatidia, filiform an-
tennae and large, sickle-like mandibles. Their legs are fringed with 
long swimming hairs. Abdominal segments are strongly sclerotised; 
elder larvae are without tracheal gills. Their spiracles open at the 
tip of two short caudal appendages. Larvae breathe hanging upside 
down from the water surface. They grip their prey with their mandi-
bles and inject digestive enzymes through their channelled mouth-
parts into its body. The digested material is sucked out via the same 
channel. When hunting, they pounce upon each moving creature 
and plunge their jaws into them. Similarly to the adults, larvae com-
plete ingestion emerged to the water surface.
The well-known dytiscid is the Dytiscus dimidiatus (Fig. 251/13). 
The insect of 39 mm body length is well discernible from the yellow 
edge of the thorax and the abdomen. The wing cases of the males are 
smooth, black or greenish in colour. The elytra of females are matt 
and deeply grooved. The body length of the carnivorous larva may 
often be longer than 6 cm. By the end of their development larvae 
lose their appetite, which is an indicative of the approach of their 
next developmental stage, pupation. They crawl onto the shore to 
find an appropriate place for the metamorphosis. Since larvae appear 
on the littorals almost concurrently, they may be fairly abundant in 
these times – especially around fish ponds. Having found the proper 
site, the larva buries itself at 10–20 cm depth into the soil. 

Beetles – Coleoptera

Great diving beetle
and larva

Dytiscus marginalis



 13. A female Dytiscus dimidiatus (Dytiscidae) capturing a tadpole – 29–39 mm

 14. Larva of Dytiscus sp. (Dytiscidae) feeding on a water slater (Asellus aquaticus)
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Here, it establishes a small chamber, where it moults into the pupa 
in 1–2 days. The imago emerges after 2 weeks (Figs. 253/15–18). 
Following the sclerotisation of its armour, it rises from the soil and 
flies to an aquatic habitat to begin its adult life. Most species overwin-
ter as imagos. Hyphydrus ovatus (Figs. 255/19 and 273/50) may be 
quite abundant in the stagnant and slow-flowing waters of the low-
lands. The wing cases of the reddish brown, round beetle of 3.9–5.3 
mm are darker than the other parts of the body. Flightless imagos of  
Platambus maculatus (Figs. 255/21 and 277/56) live in the streaming 
waters of woodlands. These beetles of 7.4–8.5 mm body length over-
winter hidden on the bank. Colymbetes fuscus (Fig. 275/52) is a beetle 
of 15–16 mm, with grooved elytra. The imago, common in stagnant 
waters, is a good flyer and overwinters in the water.
More than 90 % of recent beetle species belong to the suborder Poly-
phaga. The superfamily Hydrophiloidea contains principally the 
families of water-related beetles.
Minute mud-loving beetles (Georissidae) are small insects of 1–2 
mm with strongly domed elytra. Their bodies are constricted between 
the pronotum and the wing cases. The head is hypognathous, i.e. 
oriented downwards; thus, it is hardly visible from above. The last 3 
joints of the 9-segmented antenna form a pubescent club. The sur-
face of the pronotum is granulose and, like the elytra, grooved. Wing 
cases are also marked with rows of punctures. Their membranous 
hindwings are often vestigial. Both the algivorous adult beetle and the 
carnivorous larva live in the muddy or sandy soil of the water edge. 
The minute beetle camouflages itself by mud particles; thus, it is hard 
to discern. These insects are rather sensible to water pollution. They 
can be collected by sifting the sand.
The only genus of the family Spercheidae (filter-feeding water scav-
enger beetles) contains about 20 species, and a single European rep-
resentative, Spercheus emarginatus. The convex body of this beetle is 
short, 1.9–7 mm in length. Dorsal surface is dirty-yellow, whilst the 
ventral side is black. Elytra are furrowed and ornamented with rows 
of punctures. Its head has a frontal, V-shaped excavation. The third 
joint of the antenna is very short; thus, the antenna seems to be 6-seg-
mented. Spercheus emarginatus inhabits shallow still waters densely 
vegetated by reeds, cattails or sedges. When mating or disturbed, the 
beetles can produce a chirping sound by rubbing their wing cases to 
the abdomen. These insects are poor swimmers; they mostly crawl on 
water plants or among the debris of the bottom. The female carries 
her cocoon of app. 60 eggs under its abdomen till the larvae hatch. 
Adult beetles feed on algae; the larva is predator.  

Beetles – Coleoptera

Minute
mud-loving beetle

Georissus crenulatus

Filterfeeding water
scavenger beetle

and larva
Spercheus

emarginatus



 15. Pupa of Dytiscus dimidiatus (Dytiscidae) –  
29 mm

 16–18. Newly emerged Dytiscus dimidiatus (Dytiscidae) – 29 mm



254 Beetles – Coleoptera

Helophoridae

Helophoridae larva

Hydrochid beetles (Hydrochidae) live in shallow waters rich in de-
bris, in forest ponds, slow-streaming brooks, swamps and marshes. 
Neither the imago nor the larva is capable of swimming; they crawl 
awkwardly on plant remnants. Females lay eggs on the surface of 
aquatic plants or roots. The beetle of 2.4–4.5 mm length bears a 
slender body and bulging protuberant eyes. Its back side is mostly of 
metallic colour. The pronotum has round impressions; wing cases are 
marked with deep seriate punctations. The 7-segmented antenna has 
4 or less joints in addition to the club formed by the first three seg-
ments. The diet of the imagos consists of algae or plant debris; larvae 
are carnivorous.
The beetles of the family Helophoridae (Figs. 259/26–27 and 
281/62) are more or less related to aquatic habitats; some species are 
distinctly terrestrial. Most common aquatic ones live in sunny, tempo-
rary ponds and the shallow waters of the edges that warm up easily. 
The beetles, up to 8 mm, feed on algae and dead plant matter. Being 
poor swimmers, they mostly crawl on the bottom or on water plants. 
The head and the pronotum usually have a bronze shine; eyes are pro-
tuberant. Pronotum bears five longitudinal furrows. Each wing case is 
marked with ten lengthwise rows of deep punctures. The last joint of 
the hind tarsus is longer than the total length of the others. Females 
oviposit on the mud or aquatic plants. Carnivorous larvae live buried 
in the waterside mud. The larva has two elongated tail appendages 
(cerci) bearing some rigid setae. They pupate on the shore, within the 
soil. Their development is fast; the duration of the larval stages is 2 
weeks, while the pupal stage lasts for 2–3 weeks. Helophorids over-
winter as imagos.
Most scavenger beetles (Hydrophilidae) are aquatic insects, but a lot 
of species live in terrestrial habitats among decaying plant remnants 
or in dung. Their body length varies within a wide range, between 1 
and 50 mm. The last antennal segments of scavenger beetles are thick-
ened to form a club. Antennae are conspicuous only when the animal 
respires; they are not used for sensation. Maxillary palps are enlarged 
sensory organs, playing a role similar to that of the antennae of other 
beetles. When breathing, hydrophilids approach the water surface 
holding their heads sideways, and they pass their antennae through 
the surface membrane. The hair of the antennae is connected to the 
fur of hairs covering the plastron that traps a silvery film of air and 
thus functions both as an air reservoir and a physical gill. With the 
vibration of the hairs, scavenger beetles are also capable of channelling 
atmospheric air via their antennae into another air reservoir beneath 
their elytra (Fig. 257/23). Hydrophilids swim unsteadily with the 
alternate paddles of their legs being either glabrous or fringed with 
swimming hairs. Instead of swimming, the majority of species rather 
crawls amongst the vegetation or on the bottom. 



 22. Platambus maculatus (Dytiscidae) larva – 12 mm

 19. Hyphydrus ovatus (Dytiscidae) adult – 3.9–5.3 mm

 21. Platambus maculatus (Dytiscidae) adult – 8 mm

 20. Hyphydrus ovatus (Dytiscidae) larva – 6 mm
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Great silver
water beetle

and larva
Hydrophilus piceus

The females of several species surround their eggs with an egg-case 
made of silk. The case camouflaged by plant particles either floats 
free on the water surface or it is attached to plants. Larvae are soft-
bodied animals with a strongly sclerotised head. Their elongate, 
more-or-less flattened bodies bear short and weak legs. In certain 
species, the first seven abdominal segments possess filamentous tra-
cheal gills on their sides. All larvae are carnivorous preying on mol-
luscs, worms and insect larvae. In contrast with the adults, they take 
up the oxygen via their spiracles positioned at the rear end of their 
bodies. Larvae pupate on the littoral, close to the water. Pupal stage 
lasts for about a week, and the emerged imago immediately returns 
to the water. The best-known hydrophilid is the great silver water 
beetle (Hydrophilus piceus) (Fig. 259/25). The dorsal surface of 
this animal is black with a slight greenish sheen. Middle and hind 
legs are covered with swimming hairs. The posteromedian carina 
of their ventral side terminates in a sharp chitinous spike. Great 
silver diving beetle is herbivorous, feeding principally on filamen-
tous algae. At night, it often leaves the water and takes off to fly. 
The female constructs a silken raft cloaked with plant particles for 
the eggs, which floats freely on the water surface (Fig. 285/69). The 
cocoon bears a small respiratory appendage and contains as many 
as 50 eggs. The larvae, may often longer than 6 cm, feed on snails 
and mussels (Fig. 257/24). Though their abdominal segments pos-
sess small tracheal gills, the majority of the required oxygen is taken 
up from the air. Hydraenid beetles (Hydraenidae) belong to the 
superfamily Staphylinoidea. These beetles inhabit brooks as well 
as marshy habitats. Hydraenids are poor swimmers mainly creep-
ing among the deposited plant debris of the water edge. The slightly 
flattened, elongate-ovoid beetles are mostly of dark colours. Body 
length ranges from 0.9 to 3 mm. The last five joints of the nine-seg-
mented antenna form a pubescent club. The maxillary palps are en-
larged and similarly to those of the scavenger beetles; they serve the 
sensory function of the antennae. Pronotum and elytra are distinct; 
their outlines are not continuous. The straight cut end of the wing 
cases expose the end of the abdomen. The surface of the elytron is 
ornamented with seriate rows of punctures and pointed furrows. 
The length of the last joint of the hind tarsus exceeds (or at least as 
long as) the total length of the first four segments. The diet of the 
adult beetle is composed of organic debris or unicellular algae cover-
ing the stones, whilst larvae may be carnivorous, as well. Some spe-
cies breathe air on the water surface through their antennae, while 
the demand of others is satisfied by the diffusion of dissolved oxygen 
from the water into their ventral air reserve, and thus they do not 
emerge to the surface for respiration.



 23. Breathing Hydrochara caraboides (Hydrophilidae) on the water surface – 15 mm

 24. Great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva feeding on an orb mussel (Sphaeridae) 
– 60mm
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Riffle beetle
and larva
Elmidae

Marsh beetle
and larva
Scirtidae

Eggs are laid under the water or in damp sites, on stone surfaces, 
mosses or among filamentous algae, and they are often covered by a 
web produced by the female. Eggs hatch after 7–10 days; the dura-
tion of larval development is 2–3 months. The elongate larvae inca-
pable of swimming have strong legs. They pupate on the bank, close 
to the water, in a pupal chamber built from mud.
Rove beetles (Staphylinidae) are chiefly slender, elongated bodied, 
highly mobile insects. Their elytra are often shortened exposing 
much of the abdomen. They hold their membranous wings pecu-
liarly folded under their short wing cases. Their antennae are mostly 
filiform. Rove beetles inhabit all kinds of habitats; several species 
live on the waterside, on sandy or on muddy banks. Most waterside 
species are carnivorous, yet some of them feed on algae. The larvae 
bear elongated body and strong, curved mandibles. They construct 
their pupal chambers in the soil. Most species overwinter as imagos. 
The family of marsh beetles (Scirtidae) belongs to the superfamily 
Scirtoidea. Oval, stout marsh beetles of 2–6 mm are common spe-
cies along upland creeks, in damp meadows or reed beds, living on 
water plants and in the moist debris of the shore. The soft-bodied 
insects bear long, thread-like antennae of several joints and finely 
pubescent elytra (Fig. 269/40). The larvae (Fig. 261/30) of some 
mm live in the water and feed on plant matter. They mostly cling 
to stones or plants with their strong legs, in stagnant or streaming 
waters. The larva bears retractable gills around its anus. In the gills 
the oxygen is taken up and transports it around the body by the 
body fluid, instead of tracheae. At the water surface, the larvae often 
capture the air with their gills and later they carry the air bubble on 
their body end. Most species pupate on the littorals, in the soil or 
within the stem of waterside plants. The beetles are poor fliers, and 
just rarely leave the habitat of the larvae.
The family Elmidae (riffle beetles) belong to the superfamily  
Byrrhoidea. Riffle beetles (Figs. 269/42 and 271/44) are oval or 
elongate bodied insects being mostly dark monochromic. The length 
and the width of the pronotum are almost equal. Their legs are long, 
the tip of the elongated hind tarsi are widened, club-shaped. The 
jointed legs terminate in strong, long claws used for clinging to 
stones or water plants. These beetles of 1.5–8.5 mm live in quick-
flowing waters or in the swash zone of still waters. The strongly scle-
rotised larvae (Figs. 269/43 and 271/45) bear cylindric or flattened 
bodies. Their short but strong legs are only partially visible from 
above. The rear end of the young larva possesses white tracheal fila-
ments retractile into the abdomen. The tracheal system of the elder 
larva opens to the outside via spiracles; thus, these animals have to 
emerge to the water surface for respiration. 



 25. Great silver water beetle (Hydrophilus piceus, Hydrophilidae) – 40 mm

 26–27. Helophorus sp. adult – 4 mm
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Water-penny beetle
and larva

Eubria palustris

Both adults and larvae feed on algae and organic debris. Pupation 
takes place in the moist soil near the water line. Several species are 
among the most endangered insects of Europe, because they can 
live only in clear, well-oxygenated waters. Long-toed water beetles 
(Dryopidae) (Figs. 261/29, 281/61) live primarily on the edges or 
in the emergent vegetation of shallow stagnant waters, yet some spe-
cies also occur in rivers and brooks. Their body is ovoid or cylindri-
cal. The monochrome elytra of the beetle are covered with a coat of 
greyish or yellowish hairs. The antennae are of peculiar shape due 
to an ear-like club formed by the extended second segment. Their 
tibiae are slender; the length of the last tarsal joint is equal to the 
total length of the other 4 segments. The adult beetle crawls un-
der the surface clinging to water plants, where it feeds on decaying 
plant matter. In the water, their body is enveloped by an air bubble 
trapped in the fur of microscopic hairs on the plastron. The silvery 
cover functions as a physical gill. Long-toed water beetles are inca-
pable of swimming; their locomotion is aided by their strong, clawed 
legs. Due to the air reserved in the plastron, the density of the beetle 
is lower than that of the water; thus, it emerges to the surface if it 
does not cling to anything. The elongate, strongly sclerotised larvae 
develop among the waterside debris, where they feed on plant rem-
nants. They pupate here, as well.
The minute marsh-loving beetles (Limnichidae) live in the soil 
close to the water, just like their hairy, elongated larvae do. The body 
of the brown, greyish or black beetles feeding on algae is strongly 
convex, ovoid. The body surface is covered by a dense fur of scale-
like, golden or silvery hairs. The head is partially retractile into the 
thorax. The length of the antennae exceeds the total length of the 
head and the pronotum. The terminal joints of the antennae are 
somewhat thickened.
Both adults and larvae of the variegated mud-loving beetles  
(Heteroceridae) live in small tunnels they dig into the mud or the 
moist sand of the water banks. The blackish or dark brown bee-
tle has elytra of parallel edges. Wing cases are marked with yellow 
patches and sinuous stripes. The body is coated with a dense pubes-
cence. The body length varies between 3 and 7 mm. The antennae 
of 8–11 joints are short and clubbed. The large mandibles are prog-
nathous. Their legs are robust, fossorial legs; the outer edge of the 
tibiae bears flattened spines. The beetles feed within their tunnels on 
algae and organic debris. They mate here as well, and also the eggs 
are laid in the chambers opening from the tunnels. The body of the 
elongate, hairy larva tapers towards the rear end. They pupate in a 
separate pupal chamber. Imagos are good fliers.



 30. Larvae of marsh beetle (Scirtidae) – 6 mm

 28. Newly molted great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva – 60 mm

 29. Helochares obscurus (Hydrophilidae) female with eggs and long-toed water beetle (Dryopidae) – 6 mm
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Water-lily beetle
and larva

Donaciinae

Aquatic wevil
and larva

Bagous subcarinatus

The only European species of water-penny beetles (Psephenidae) 
is Eubria palustris. Its round body of 2–2.6 mm is strongly de-
pressed and shiny blackish brown in colour. Imagos are ephemeral, 
do not feed at all; they are observed in the waterside vegetation and 
on stones of quick-streaming high- and upland brooks, in June and 
July. Larvae are round and flattened bearing enlarged thoracic and 
abdominal segments. They are found attached to submerged stones. 
Larvae breathe with their terminal tracheal gills and scrape the algal 
cover of the stones. They overwinter on the shore, where they pu-
pate in the next spring. They are quite rare owing to water pollution.
Water-lily beetles (Figs. 263/31–33) belong to the subfamily 
Donaciinae of the family leaf beetle (Chrysomelidae), within the 
superfamily Chrysomeloidea. These insects reminiscent of minute 
capricorn beetles are of 10–12 mm length and have metallic col-
oration. They mostly occur on emergent water plants or among the 
marsh vegetation, yet both the adult and the larva of Macroplea 
species live underwater. A peculiarity of water-lily beetles is that 
specimens of a certain species may be of different colours due to 
the physical colours of the body surface. In the courtship period, 
the shiny beetles invade the waterside vegetation where the mating 
between partners of different colours gives a quite remarkable spec-
tacle. The herbivorous insects lay their eggs on the submerged leaves 
and stems of their host plant. The fat, maggot-like larvae live among 
the roots of aquatic plants. When breathing, the whitish or greenish 
larvae puncture the aerenchyma of water plants with a spine of the 
eighth abdominal segment. They pupate within an air-filled cocoon 
adhered to any submerged part of the plant.
The family of weevils (Curculionidae) – belonging to the super-
family Curculionidea – is the largest beetle family of the world, 
concerning their species number. The head of these herbivorous 
beetles is prolonged to form a snout-like structure (rostrum); the 
geniculate antennae are attached towards the middle of the rostrum. 
The first antennal segment is long; the last 3–4 ones are thickened 
to form a club. Water-related weevils live among the waterside and 
aquatic vegetation. Larvae are whitish, legless, soft-bodied animals 
resembling maggots. They mostly mine in submerged plant organs, 
and thus are just rarely spotted. Most aquatic and semi-aquatic spe-
cies belong to the subfamily Bagoinae, the only European genus of 
which is Bagous. The imagos live on waterside and water plants; sev-
eral of them are capable of dwelling permanently under the surface. 
Their diet is quite various, almost all floating and submersed weed 
species has its own specialised Bagous species. Imagos living on wa-
ter plants leave the water in autumn to overwinter in the plant debris 
of the shore.



 31. Newly emerged Donaciinae (Chrysomelidae) adult and larva (inset) – 12 mm

 32. Copulation of Plateumaris sericea  
(Chrysomelidae) – 12 mm

 33. Plateumaris sericea (Chrysomelidae) adult –  
12 mm
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1. Description: Elongated oval body with convex dorsal and ventral surfaces, blackish 
dorsally and reddish or yellowish ventrally; large head with dorsal and ventral pairs of 
eyes; short and stubby antennae with hairs; front legs long, mid- and hind legs short and 
flattened; up to 8.5 mm long. Feeding group: Predators. Habitat: Still or slow-flowing 
waters: Whirligig beetles – Gyrinidae (Figs. 245/1–3 and 265/34–35)

Antennae

Ventral eye
Dorsal eye

Elongated
front legs

Body end with hairs

Paddle-shaped
hind legs

Gills

Jointed legs

Antenna

Eye

Dorsal and ventral view of a whirligig beetle and the larva – Gyrinidae

– Mid- and hind legs as long as or longer than the forelegs; head with a single pair of eyes 
 2.

2. Antennae thread-like  3.  (265/36)

Antenna Eye

Thorax

Antenna

– Antennae not thread-like  10.



 36. Agabus undulatus (Dytiscidae) adult with thread-like antennae – 7 mm

 34. Gyrinus substriatus (Gyrinidae) adult – 7 mm

 35. Whirligig beetle (Gyrinidae) larva – 8 mm
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3. Description: Adults slender and cylindrical; elytra short, leaving 3 to 6 abdominal 
segments exposed; abdomen flexible; up to 4 mm. Feeding group: Mainly predators. 
Habitat: Freshwater margins: Rove beetles – Staphylinidae

Mandible
Antenna

Eye

Antenna

Short elytron

Staphylinidae adult and larva

– Elytra long and cover the abdomen  4.

4. Description: Antenna long and filiform; the bases of antennae set close to each other, 
this distance being smaller than the length of terminal antennal segment; pronotum 
short and narrow; tarsi 4-segmented, segment 3 bilobed or short; up to 12 mm. Feed-
ing group: Shredder. Habitat: Margins of still or slow-flowing waters: Leaf beetles – 
Chrysomelidae – Donaciinae (Figs. 263/31–33, 267/37–39, and 287/71)

Head

Spiracle

Reduced legs

Sclerotized
hook

Sclerotized hooks

Antenna

4 segment
of tarsus

th

Water-lily beetle and larva – Donaciinae (12 mm)

Narrow
pronotum

3 tarsal
segment bilobed

rd

– Antennae not close to each other; hind tarsi with 5 well-defined segments  5.

Identification Key: Beetles – Coleoptera II



 37. Copulation of Plateumaris sericea (Chrysomelidae) – 12 mm

 38. Donaciinae (Chrysomelidae) larva – 12 mm  39. Donaciinae (Chrysomelidae) pupa – 12 mm
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5. Description: Long thread-like antennae; dorsal surface with hairs; elytra with irregular 
punctation; pronotum shorter than wide; tarsi 5-segmented, segment 4 of the hind leg 
bilobed; less than 5 mm long. Feeding group: Shredder. Habitat: Vegetation near water: 
Marsh beetles – Scirtidae (Figs. 261/30, 269/40–41, and 291/79)

Antenna

Short
jointed legs

Hard
cuticle

Jointed legs

Elytron
Pronotum

Head

4 segments
of tarsi bilobed

th

Marsh beetle adult and larva – Scirtidae

– Segment 4 of the hind leg not bilobed  6.

6. Description: Body blackish, angular; antenna long and filiform; head usually embedded 
in the prothorax; pronotum as long as wide, variously sculptured; strong legs with large, 
hooked claws; tarsi 5-segmented, segment 5 elongated and club-shaped; up to 8.5 mm. 
Feeding group: Scarper. Habitat: Running waters and lake shores, clinging to stones 
and plants: Riffle beetles – Elmidae (Figs. 269/42–43 and 271/44–45)

Large claws

Club-shaped
segment of tarsi

Jointed legs

White filamentous gill

Riffle beetle adult and larva – Limnius volckmari

Pronotum

Head

Identification Key: Beetles – Coleoptera III



 40. Copulation of marsh beetles (Scirtidae) – 5 mm  41. Larva of marsh beetle (Scirtidae) – 6 mm

 42. Limnius volckmari (Elmidae) adult – 3 mm  43. Larva of Limnius volckmari (Elmidae) – 4 mm
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Head

Legs

Claws

Club-shaped segment of tarsi

Riffle beetle adult and larva – Elmidae

– Pronotum shorter than wide; last tarsal segments of hind legs slender  7.

7. Description: Body ovate, yellowish-brown with dark markings; elytra with rows of dark 
punctures; antennae long and filiform; legs long and slender, with swimming hairs; coxae 
enlarged plate-like; up to 4.6 mm. Feeding group: Omnivorous. Habitat: Still or slow-
flowing waters, amongst filamentous green algae: Crawling water beetles – Haliplidae 
(Figs. 245/4, 247/5–6, 271/46–47, and 289/76)

Antenna

Eye

Metacoxal
plate

Jointed legs

Antenna

Backward-pointing spinesLeg
Head

Body segment of andHaliplus fulvus, H. Confinis, H. lineatocollis H. Flavicollis

Crawling water beetle adult and larva – Haliplidae

Caudal filaments

Identification Key: Beetles – Coleoptera IV



 44. Limnius volckmari (Elmidae) adult – 3 mm  45. Limnius sp. (Elmidae) larva – 5 mm

 46. Crawling water beetle (Haliplidae) dorsally –  
4 mm

 47. Crawling water beetle (Haliplidae) ventrally –  
4 mm
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– Beetles without metacoxal plate  8.

8. Description: Body rounded-oval, reddish-brown or yellowish with dark markings; 
antennae long and filiform; first segments of antennae enlarged; eyes protruberant; 
head does not merge smoothly with the thorax; scutellum visible; legs with swimming 
hairs; up to 11 mm; often emits a loud rasping squeak when disturbed. Feeding group: 
Predator. Habitat: Ponds and ditches on the bottom: Squeak or screech beetles – 
Hygrobiidae

Yellowish
specimen

Maxillary palp

Protruding eye

Antenna

Head with
a distinct neck

Leg with
swimming hairs

Elytron with dark markings

Reddish-brown
specimen

Tails with hairs

Eye

Antenna

Squeak beetle adult and larva – Hygrobia hermanni

Scutellum

– Head merges smoothly with the thorax  9.

9. Description: Body elongated oval, dorsally convex and ventrally flattened, reddish or 
brownish; head covered by pronotum up to the eyes; elytra with irregular punctation; 
antennae short; eyes not protruding; metacoxal processes wider than long; scutellum 
not visible; legs with swimming hairs; up to 5.1 mm. Main food: water flees, chironomid 
larvae. Habitat: Densely vegetated still or slow-flowing waters in the mud: Burrowing 
water beetles – Noteridae  (Figs. 247/7–8 and 273/48–49)

Antenna Eye

Head

Metacoxal
process

Body end of larva, dorsal and ventral viewBurrowing water beetle – Noteridae

Noteridae larva

Jointed leg

Identification Key: Beetles – Coleoptera V



 48. Noterus clavicornis (Noteridae) adult dorsally –  
4 mm

 49. Noterus clavicornis (Noteridae) adult, lateral view 
– 4 mm

 50. Hyphydrus ovatus (Dytiscidae) – 5 mm  51. Hyphydrus ovatus (Dytiscidae) larva – 6 mm
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– Description: Body elongated oval, convex both dorsally and ventrally; head covered by 
pronotum; antennae long and filiform; metacoxal processes longer than wide; scutel-
lum visible in the larger species only; legs with swimming hairs and often with spines; 
pro- and mesotarsi of the front and midlegs often widened and with adhesive setae and 
discs ventrally in males; hind legs moving (paddling) simultaneously; up to 44 mm. 
Feeding group: Predator or scavenger. Habitat: Still or running waters: Diving beetles 
– Dytiscidae (Figs. 249/9–12, 251/13–14, 253/15–18, 255/19–22, 265/36,  
273/50–51, 275/52–54, 277/55–58, 279/59–60, 287/72–73, 289/74–75,  
291/77–78, and 293/80)

Metacoxal
process

Widened
foretarsi

Antenna Eye

Jointed legs with hairs

CerciLegs
with swimming hairs

Elytron with yellow
margin

Antenna

Maxillary palp

Male great diving beetle adult and larva – Dytiscus marginalis

Mandible

Scutellum

Pronotum

10. Description: Body cylindrical and usually dark; head produced anteriorly into a ros-
trum; antennae elbowed at the long basal segment and with apical club; up to 5 mm. 
Feeding group: Herbivorous. Habitat: Emergent parts of aquatic or marsh vegetation: 
Aquatic weevils – Curculionidae

Antennae

Eye

Legs

Head

Bagous subcarinatus B. glabrirostris(1.5–3.7 mm), (3.0–3.5 mm), larva and pupa

Rostrum

Identification Key: Beetles – Coleoptera VI



 52. Colymbetes fuscus (Dytiscidae) adult – 16 mm

 53. Great diving beetle (Dytiscus marginalis, Dytisci-
dae) larva feeding on a tadpole

 54. Diving beetle (Cybister lateralimarginalis, Dytisci-
dae) larva feeding on a backswimmer larva
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– Head without elongated rostrum; antennae not elbowed  11.

11. Pronotum and elytra pubescent; body length ranging between 2.5 and 5.9 mm  12.

– Pronotum and elytra with or without sparse hairs  13.

12. Description: Body elongate and covered with dense water-repellent hairs;  head covered 
by the pronotum; antennae short, 2nd antennal segment enlarged and ear-shaped; 
scutellum visible; up to 5.6 mm. Dominant food: Decaying plant remnants. Habitat: 
Still or running waters: Long-toed water beetles – Driopidae (Fig. 281/61)

Elongated tarsal segment
with claws

Antenna

Weak jointed legs

Head

Elytra covered with a dense
pubescence

Long-toed water beetle adult and larva – Dryopidae

– Description: Body dorsoventrally depressed and brownish; elytra with well-defined 
markings; tibiae wide and with rows of flattened spines; tarsal segments short; up to 7 
mm; they resemble small scarabs. Dominant food: Zooplankton, diatoms and algae. 
Habitat: Water margins: Variegated mud-loving beetles – Heteroceridae

Antenna

Wide tibia

Abdominal segments
with hairs

Elytra with markings

Mandible

Variegated mud-lover beetles adult and larva – Heteroceridae

Head

Identification Key: Beetles – Coleoptera VII



 56. Platambus maculatus (Dytiscidae) adult – 8 mm

 55. Agabus undulatus (Dytiscidae) adult – 7 mm

 57. Acilius sulcatus (Dytiscidae) adult – 18 mm  58. Acilius sulcatus (Dytiscidae) larva – 17 mm
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13. Description: Body oval, dorsally strongly convex; maxillary palps shorter than the an-
tennae; up to 3.6 mm. Dominant food: Algae. Habitat: In moist soil and tunnels under 
layers of mosses and algae: Minute marsh-loving beetles – Limnichidae

Maxillary palp

Eye

Antenna

Jointed legs

Head and prothorax
dorsally

Head

Minute marsh-loving beetles adult and larva – Limnichidae

– Maxillary palps similar to or longer than the antennae; distal segments of antennae 
club-shaped  14.

14. Description: Body broadly oval with an outline more or less interrupted by the constric-
tion between pronotum and elytra; head hardly visible dorsally; head and pronotum 
with granulate sculpture; elytra with rows of punctures; up to 2 mm. Dominant food: 
Algae. Habitat: Wet soil near the water: Minute mud-loving beetles – Georissidae

Head

Pronotum

Elytra

Minute mud-loving beetle adult and larva – Georissus crenulatus

Mandible
Head

Short appendages

Bestimmungsschlüssel – Wasser- und an wasser gebundene käfer – Coleoptera VIII.



 59. Hydroporinae (Dytiscidae) adult – 5 mm

 60. Hydroporinae (Dytiscidae) larva and its head (inset) – 7 mm
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– Head visible dorsally  15.

15. Description: Body elongated and brownish; head and pronotum with a metallic sheen; 
body outline interrupted by the constrictions between the head and the pronotum as 
well as between the pronotum and the elytra; 3 distal segments of antennae pubescent 
and club-shaped; maxillary palps slightly longer than the antennae; pronotum with 
longitudinal grooves; elytra with rows of punctures; last tarsal segment less than the half 
of the tarsal length; tarsus with dorsal swimming hairs; abdomen with dense ventral 
pubescence; up to 8 mm. Dominant food: Plant materials. Habitat: Still waters in the 
submerged vegetation: Helophoridae (Figs. 259/26–27 and 281/62)

Maxillary palp

Head

Pronotum with longitudal
grooves

Jointed legs

Antenna

Eye

Jointed legs

Cercus

Helophoridae adult and larva

Elytra with punctures

– Last tarsal segment longer than the half of the tarsal length; pronotum with only partial 
longitudinal grooves or without them  16.

16. Description: Body short and strongly convex dorsally, its outline more or less interrupt-
ed between pronotum and elytra; head with a frontal excavation; antennae 7-segmented, 
3rd segments of the maxillae very short; elytra yellowish-brown with black blotches; up 
to 7 mm. Dominant food: Organic particles from the water surface. Habitat: Shallow 
still waters amongst decaying organic matter: Filter feeding water scavenger beetles – 
Spercheidae

Frontal excavation

adult and larvaSpercheus emarginatus

Head

Mandible

Antenna
Eye

Antenna

Identification Key: Beetles – Coleoptera IX



 61. Long-toed water beetle (Dryopidae) dorsally and 
under the water surface (inset) – 5 mm

 63. Lesser silver water beetle (Hydrochara caraboides, Hydrophilidae) adult – 15 mm

 62. Helophoridae adult – 4 mm
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– Head without frontal excavation; antennae 7–11-segmented  17.

17. Description: Body oval to elongate and more or less flattened; antennae 8–11-seg-
mented, antennal club of 5 pubescent segments; up to 3 mm. Dominant food: Algae or 
periphyton. Habitat: Still waters in submerged vegetation: Hydraenid beetles –  
Hydraenidae

Eye

Antennal club

Labrum

Antenna

Jointed legs

Cercus

Head

Hydraenid beetle, adult and larva – Hydraenidae

– Antennal club of 3 pubescent segments  18.

18. Description: Body more or less elongate, its outline markedly interrupted between 
pronotum and elytra, shiny black or brown, legs often reddish-brown; maxillary palps 
similar to or longer than the antennae; eyes protruding; head and pronotum with granu-
lations, the granules often of metallic colour/sheen; pronotum with a round impression; 
elytra with punctuation; thorax and abdomen with water-repellent pubescence ventrally; 
last tarsal segment elongate; up to 4.5 mm long. Dominant food: Plants. Habitat: Near 
still waters: Hydrochid beetles – Hydrochidae

Maxillary palp

Eye
Round
impression

Jointed legs

Antenna

Last tarsal segment

Antenna

Mandibles

Hydrochidae adult and larva

Identification Key: Beetles – Coleoptera X



 64. Hydrobius fuscipes (Hydrophilidae) adults –  
6 mm

 65. Enochrus quadripunctatus (Hydrophilidae) adult 
– 5 mm

 66. Great silver water beetle (Hydrophilus piceus, 
Hydrophilidae) larva – 60 mm

 67. Great silver water beetle (Hydrophilus piceus, 
Hydrophilidae) larva feeding on marsh snail
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– Description: Body in general oblong-oval to broadly oval; antennae short and as long 
as or shorter than the maxillary palps, 3 distal segments of antennae pubescent and 
club-shaped; clypeus large; pronotum much wider than long and with a smooth surface; 
scutellum visible; up to 50 mm long. Dominant food: Algae or decaying organic mat-
ters. Habitat: Still and running waters: Scavenger beetles – Hydrophilidae (Figs. 
257/23–24, 259/25, 261/28–29, 281/63, 283/64–67, 285/68–70, and 293/81)

C

Maxillary palp

Eye Antennal club

Jointed legs

Mandible

Soft segments
of abdomen

Cerci

Great silver water beetle adult and larva – Hydrophilus piceus

Scutellum

Clypeus

Yellow hairs

Dark blotch

Antenna

Maxillary palp

Gill

Head

Jointed legs

Berosus sp. Berosus spinosusadult and larva (3–5 mm)

Protruding eye

Identification Key: Beetles – Coleoptera XI



 70. Great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva – 60 mm

 68. Hydrochara flavipes (Hydrophilidae) adult – 18 mm

 69. Egg-case of the great silver water beetle (Hydrophilus piceus, Hydrophilidae)
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1. Soft-bodied, whitish or greenish grubs without obvious chitinous appendages; legs very 
small or absent  2.

– Larvae not soft-bodied and with jointed legs  3.

2. Description: Larvae without legs; up to 5 mm long. Dominant food: Plant tissues. 
Habitat: In the submerged parts of plants: Aquatic weevils – Curculionidae

Head

Body segments

– Description: Larvae with small legs, each with a single, hooked claw; two ventral spines 
near the end of abdomen; up to 12 mm long. Dominant food: Root and stem of water 
plants. Habitat: In the root system of water plants: Leaf beetles – Chrysomelidae – 
Donaciinae (Figs. 263/31, 267/38, and 287/71)

Head

Small legs
Spiracle

Spine

Spines at the body end

3. Legs with 2 claws  4.

– Legs with 1 claw  6.

4. Description: Body elongate and slender; 9 abdominal segments with a pair of  filamen-
tous and hairy gills laterally; last abdominal segment with 4 small chitinous hooks; up 
to 12 mm long. Dominant food: Insect larvae, worms. Habitat: Still or slow-flowing 
waters, in gravel or mud: Whirligig beetles – Gyrinidae (Figs. 245/2–3 and 265/35)

Antenna

Jointed legs

Eye
Gills Eye

Mandible

Gill

Last segment of abdomen with 4 hooks

Larva of whirligig beetle – Gyrinidae, the head dorsally
and the last abdominal segments ventrally

– Last abdominal segment without chitinous hook; if lateral abdominal gills present, only 
on segments 1–6  5.

Identification Key: Beetle Larvae – Coleoptera I



 71. Donaciinae (Chrysomelidae) larva – 12 mm

 73. Cybister lateralimarginalis (Dytiscidae) larva feeding on dragonfly (Sympetrum sp.) larva – 60 mm

 72. Dytiscus (Dytiscidae) larva feeding on caddis fly 
larva – 60 mm
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5. Description: Body elongate-oval, widest near the middle; each eye is a single cluster of 6 
stemmata; mandible crescent-shaped; pronotum usually longer than the total length of 
the meso- and metanotum; legs long and slender, with spines and swimming hairs; last 
abdominal segment with 2 cerci; up to 80 mm long. Feeding group: Predator. Habitat: 
Still or running waters: Diving beetles – Dytiscidae (Figs. 251/14, 255/20, 22, 273/51, 
275/53–54, 277/58, 279/60, 287/72–73, 289/74–75, 291/77–78, and 293/80)

Cercus

Leg with
swimming hairAntenna

Maxillary palp

Mandible

– Description: Body slender and cylindrical; mandible with an enlarged molar area; legs 
short, stout, adapted for burrowing; last segment with short processes; up to 7 mm long. 
Feeding group: Predator. Habitat: Still or slow-flowing waters, in mud: Burrowing 
water beetles – Noteridae

Mandible with molar area

Body end dorsally
and ventrally

6. Description: Body slender and cylindrical; backward-pointing spines or segmented 
filaments on each body segment dorsally; last abdominal segment long and with 1 or 2 
processes; legs with 5 segments; up to 12 mm long. Dominant food: Filamentous algae. 
Habitat: Still or slow-flowing waters: Crawling water beetles – Haliplidae (Figs. 245/4 
and 289/76)

Antenna

SpinesLegs
Head

Caudal processes

– Legs with 3 or 4 segments  7.

7. Labrum fused with the clypeus  11.

– Labrum not fused with the clypeus  8.

8. Abdomen with 9 visible segments; larva without segmented caudal cerci  9.

– Description: Body slender and cylindrical; each eye is a single cluster of 5 stemmata; 
abdomen with 10 visible segments; a pair of 2-segmented cerci; last abdominal segment 
with a pair of hooks; up to 4 mm long. Dominant food: algae and periphyton. Habitat: 
Still or slow-flowing waters: Hydraenid beetles – Hydraenidae

Identification Key: Beetle Larvae – Coleoptera II



 76. Crawling water beetle (Haliplidae) larva – 8 mm

 74. Dytiscinae (Dytiscidae) larva – 50 mm

 75. Colymbetes sp. (Dytiscidae) larva – 10 mm
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Cercus
Mandible

Mandible

Body end

Teeth
Hook

Hydraenidae larva

Labrum

Antenna

9. Description: Body flattened and covered with short setae; antennae of several segments, 
long, longer than the head; abdomen with 8 visible segments; retractable branched anal 
gills at the body end; up to 15 mm long. Dominant food: Fine organic matter. Habitat: 
Still or running waters: Marsh beetles – Scirtidae (Figs. 261/30, 269/41, and 291/79)

Hard cuticleShort legAntenna

Head

– Antennae short, with 3–4 segment  10.

10. Description: Body cylindrical to flattened-oval; each eye is a cluster of 5 closely set 
stemmata; abdomen with 8 visible segments; retractable branched anal gills at the body 
end; last segment with a ventral angular operculum; up to 10 mm long. Dominant food: 
Decaying plant matter and detritus. Habitat: Running waters: Riffle beetles – Elmidae 
(Figs. 269/43 and 271/45)

Filamentous
gills

Last abdominal segment
Operculum

Operculum

Gills

Body end laterally and ventrally

– Description: Body cylindrical; each eye is a loose cluster of 6 stemmata; abdomen with 
9 visible segments; last segment with a rounded ventral operculum; up to 12 mm long. 
Dominant food: Decaying plant matter. Habitat: Still or running waters: Long-toed 
water beetles – Driopidae

Jointed legs
Head

Long-toed water beetle larva laterally and dorsally – Dryopidae

Abdominal end
ventrally

Head

Labrum
Eye

Operculum

Clypeus

Identification Key: Beetle Larvae – Coleoptera III



 79. Marsh beetle (Scirtidae) larva – 6 mm

 77. Colymbetes fuscus (Dytiscidae) larva feeding on a mosquito (Culex sp.) larva – 20 mm

 78. Colymbetes fuscus (Dytiscidae) larvae – 12 mm
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11. Abdomen with 9 segments  12.

– Larva soft-bodied; abdomen with 8 segments  13.

12. Description: Body with wart-like hairy protuberances dorsally; abdominal segments 
with large conical gills laterally; abdomen without cerci; up to 8 mm long. Dominant 
food: Organic matters from the water surface. Habitat: Still waters: Filter feeding 
water scavenger beetles – Spercheidae

– Description: Hard cuticle; antennae inserted right above the mandibles; spiracles 
present on the mesothorax and the 1st–8th abdominal segments laterally; a pair of 
2-segmented cerci; up to 14 mm long. Dominant food: Plant material or organic mat-
ters. Habitat: Still waters in submerged vegetation: Helophoridae

Jointed legs

Head 9 abdominal segment
th

Cercus

Maxillary palp
Antenna

Eye
Labrum

13. Description: Mandibles inserted slightly more medial than the antennae; all segments 
with well-developed pleurites; a pair of 2-segmented, long cerci; up to 10 mm long. 
Dominant food: Insect larvae, worms. Habitat: Still or running waters: Hydrochid 
beetles – Hydrochidae (Fig. 293/82–83)

Mandible
Labrum

Head of Hydrophilidae and Hydrochidae larvae

Clypeus

Maxillary
palp

Maxillary
palp

ClypeusAntennae

– Description: Antennae inserted slightly more medial than the mandibles; mesothorax 
and abdomen with less developed and soft pleurites; abdominal segments with folds and 
protuberances; cerci usually short and 1- or 2-segmented; up to 12 mm long. Dominant 
food: Snails, worms. Habitat: Still or running waters: Scavenger beetles –  
Hydrophilidae (Figs. 257/24, 283/66–67, 285/70, and 293/81)

Identification Key: Beetle Larvae – Coleoptera IV



 80. Hydroporinae (Dytiscidae) larva – 5 mm  81. Great silver water beetle (Hydrophilus piceus, 
Hydrophilidae) larva – 60 mm

 82–83. Hydrochidae larva – 8 mm
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Alderflies (family Sialidae) are blackish or brownish, soft-bodied 
insects of 10–16 mm length (Figs. 295/1 and 299/6). The broad 
head bears long filiform antennae. At rest, the smoke coloured wings 
are held roof-like above the body. A conspicuous peculiarity of the 
wings is the dark nervation. Adult alderflies are common waterside 
insects of the early summer. They fly quite rarely; they are mostly 
found hidden amongst the waterside vegetation instead. The lifespan 
of the males is merely some days, whilst females live for 1–2 weeks. 
During their adult life, they do not feed at all, except for sucking 
some liquid. Females lay eggs on waterside plants, where the dense 
cluster of 500–2,000 eggs covers several square centimetres. Larvae 
hatch after 1–2 weeks and immediately crawl into the water. The 
body of the larva is elongate; its head is strongly sclerotised (Figs. 
295/2 and 299/7). The most conspicuous structures of the head are 
the robust mandibles used for capturing and masticating the prey, 
i.e. worms, insect larvae and crustaceans. The abdomen is far less 
sclerotised; consequently, it is softer than the head and the thorax. 
It bears jointed, filamentous tracheal gills. Seven pairs of the finely 
pubescent respiratory organs are set laterally on the body, with a last 
single one on the rear end of the body. Length of the dark brown ani-
mals may reach up to 26 mm. Larvae not only crawl at the bottom 
or tunnel within the mud, but they are also capable of swimming by 
meandering their bodies. Larvae are the inhabitants of both stag-
nant and running waters; younger ones live amongst aquatic vegeta-
tion, the elder ones close to the bottom buried in the mud, among 
decaying plant matter or under stones. Prior to pupation, the larva 
creeps onto the shore and digs a pupal chamber into the soil where 
it moults into the pupa. The adult winged insect emerges from the 
free-limbed pupa (pupa libera) after two weeks.
The families Osmylidae and Sisyridae (spongeflies) belong to the 
order Neuroptera (net-winged insects).
Osmylids are slender-bodied insects of 12 mm, with large and trans-
parent wing. Wings bear dense nervation, and they are marked with 
brownish-blackish blotches. The only European species is the giant 
lacewing (Osmylus fulvicephalus) (Fig. 297/3). The ornamented in-
sect hides amongst the tall, herbaceous vegetation of the creek bank 
or in alder fernwood along brooks. It is carnivorous preying mostly 
on small insects. Imagos lay their 20–30 eggs close to water mar-
gins onto twigs, stones or into mosses. Larvae (Figs. 297/4–5 and 
299/8) live in mosses or under stones close to the water, and they 
often crawl into the water to capture chironomid larvae.

Chapter : Sialidae, Osmylidae, Sisyridae

Alderfly larva
Sialidae

Osmylus

fulvicephalus

larva
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 1. Alderfly (Sialis sp.) imago – 16 mm

 2. Alderfly (Sialis sp.) larva – 26 mm
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The mandibles and maxillae of these carnivorous animals are modi-
fied: the mandible forms into a remarkable cambering stylet, while 
the maxilla becomes an elongated sucking tube, fitting into the later-
al pit of the mandible. These suctorial mouthparts are used to pierce 
the victim and to inject digestive juice into the body; the larvae fi-
nally suck out the dissolved nutrients.  A unique feature of the larva 
is the absence of the anus, thus the end product of the digestion 
accumulates in the blind ends of the gut. Only the adult insect is 
capable of releasing the waste materials. Pupation occurs under wa-
terside mosses or stones. Imagos emerge from the pupae after about 
2 weeks.
The family Sisyridae (spongeflies) contain minute insects of 2–2.5 
mm. The greenish or yellowish, soft-bodied larvae (Fig. 297/3) of 5 
mm inhabit colonies of freshwater sponges and moss animals. The 
head bears two antennae, constituting up to the half of the total 
body length, and sucking tubes resembling those of the osmylids. 
In addition to being sensory organs, antennae are used for attaching 
the animals to the colonies. Through their sharp mouthparts, larvae 
suck the body fluids of sponges or bryozoan zooids. The body of 
the larva tapers toward both the anterior and the posterior end. It is 
covered by numerous wart-like projections each bearing long setae.
In autumn, the larva crawls to the shore to spin a pupal cocoon 
around its body. It overwinters within the cocoon and then pupates 
around April. The emerged adult spongeflies rest on the vegetation 
during the day, and are rather active only in the evening hours. Af-
ter mating, females lay their eggs on plants overhanging the water 
surface. After hatching the larva drops into the water and seeks for 
sponge and moss animal colonies by an undulating swim.

Pupa of a – sp.Sialislderfly

Sialidae, Osmylidae, Sisyridae

Spongefly larva
Sisyridae



 3. Osmylus fulvicephalus imago – 12 mm, and spongefly (Sisyridae) larvae (inset) – 5 mm

 4–5. Osmylus fulvicephalus larva – 15 mm
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1. Description: Brownish body; head with strong, sickle-shaped mandibles; heavily 
sclerotised prothorax with relatively large and subrectangular pronotum; abdomen with 
a single long caudal filament; abdominal segments 1–7 with pairs of 4–5 segmented 
lateral filaments; up to 26 mm long. Feeding group: Predators; Habitat: Still or flowing 
waters: Alderflies – Megaloptera – Sialidae (Figs. 295/2 and 299/7)

Strong mandible

Antenna

Lateral filaments
Hairy caudal

filament

– Soft-bodied, bristly larva; mouthparts forming 2 long slender sucking tubes  2.

2. Description: Green or yellowish-brown larva; up to 5 mm long. Feeding group: 
Parasites; feeding on freshwater sponges and moss animals. Habitat: Living on or in 
freshwater sponges: Neuroptera – Spongeflies – Sisyridae

– Description: Dark-brown larva; 2 short caudal projections; up to 15 mm long. Feeding 
group: Predators. Habitat: Semi-aquatic or subaquatic habitats, lakeside or streamside: 
Neuroptera – Osmylidae – (Figs. 23/24, 297/4–5, and 299/8)

Spongfly – Sisyridae, and Osmylidae larvae

Sucking tube

Antenna

Jointed legs

Sucking tube

Antenna

Bristles

2 caudal
projectors

Antenna

Identification Key: Sialidae, Osmylidae, Sisyridae larvae



 8. Osmylus fulvicephalus larva – 15 mm

 6. Alderfly (Sialis sp.) adult – 16 mm

 7. Alderfly (Sialis sp.) larva – 26 mm
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Microcaddisfly larva
Hydroptilidae

Caddis- (or sedge) flies being in close relation to the butterflies com-
prise the largest order of aquatic insects. Known number of species 
on Earth approximately 13,574. Imagos are greyish-brown, fragile 
terrestrial insects resembling the moths (Fig. 301/1). Their body 
length ranges from 3 mm (microcaddisflies – Hydroptilidae) to 
60 mm (large casemakers – Phryganeidae).The scientific name 
‘Trichoptera’ means ‘hairy winged’, which refers to the fact that 
wings of caddisflies are covered by hairs, not by scales like those of 
the butterflies. The mouthparts of mature animals are vestigial, but 
may be capable of ingesting water and nectar. Their heads bear large, 
bulging compound eyes and in some families the imagos also have 
ocelli. The length of their forward-facing, elongated antennae mostly 
reaches or sometimes considerably exceeds the body length. At rest, 
wings are folded roof-like over the abdomen.  Their flight is poor, 
fluttering. Imagos may emerge from spring till the end of the last au-
tumnal months. The imagos of most species are able to fly and mate 
immediately after hatching from the pupa, yet newly emerged in-
sects of some families (e.g. Limnephilidae) enter a shorter or longer 
dormant period (diapause), during which the development of their 
genital organs is completed and imagos become capable of mating. 
In some species emerging in the spring, this dormant period may 
last even up to 3 months, meanwhile the animals are hidden in caves 
or hollows. Female caddisflies may produce two different kinds of 
egg mass. Certain species lay ‘sticky eggs’ under the water surface, 
either one by one, in short chains or in flat discs (Fig. 301/3) dense-
ly covering the bottom. Eggs of other trichopterans are surrounded 
by a gelatinous matrix (Fig. 301/2) that swells up on contact with 
water and provides efficient protection against drought, freezing or 
microorganisms. Females either crawl under the water surface to 
fasten their egg masses there or they simply drop the eggs into the 
water. Females of the families northern caddisflies (Limnephilidae) 
and Goeridae attach their sticky egg masses onto the lower side of 
overhanging twigs or leaves, from where the larvae fall right into the 
water after hatching. 
Three suborders of Trichoptera: Annulipalpia (retreat-makers), 
Spicipalpia (cocoon-makers), Integripalpia (tube case-makers). 
Type of larvae: campodeiform (e.g. Philopotamus), eruciform (e.g. 
Limnephi lus), suberuciform (e.g. Phryganea). Most caddisfly larvae 
construct case tubes or nets of various shapes. The main compo-
nent of these retreats is the silk-like threads produced by the labial 
glands. It is not only applied for net spinning but also for manufac-
turing the cases. Larvae cement the building material together with 
the threads, yet the case is lined with them, as well. 
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 1. Caddisfly (Trichoptera) adult – 20 mm  2. Developing northern caddisfly (Limnephilidae) 
larvae in the gelatinous egg mass

 3. Egg laying of a female Philopotamus sp.  
(Philopotamidae) caddisfly

 4. Pupa of Philopotamus sp. (Philopotamidae) –  
18 mm
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Leptoceridae

Longiantennate
caddisfly larva

Case-maker caddisflies pupate within their last house. They fasten 
their cases to the bottom, and then they seal their both ends. Net-
spinners build heaps of small gravels around their body that is an-
chored to the bottom. In the pupal case, the larva enwraps itself with 
a dense, silken inner cocoon. The cocoon of most species is semiper-
meable, i.e. water can flow through its wall and swells up the cocoon 
to form a tough, conic structure (Fig. 329/46). After developing for 
about 1 month, free-limbed pupae (pupae liberae) cut through the 
pupal case and swim to the water surface. The pupae crawling onto 
the shore (Fig. 301/4) moult into winged imagos (Figs. 303/5–8) 
usually at night. During their development, caddisfly larvae moult 
several times and have 5–7 instars (but for some exceptions). The 
length of the instars gradually increases: the first one lasts merely 
for some days, while the last one may endure even up to several 
months. Out of the ontogeny of one year, the larval development 
of trichopterans takes 9–10 months. The hard, chitinous heads of 
the larvae bear strong chewing mouthparts and ocelli (small black 
spots on the two sides of the head) being somewhat domed due to 
the glassy cuticle. The mouthparts are modified according to the 
feeding habit: some larvae are carnivorous capturing small insects 
and other larvae; others chop larger living or dead plant materials 
or scrape the algal cover of submerged stones. Larvae often alter 
their diet depending on the actual feeding possibilities. For instance, 
some net-spinning caddisflies (Hydropsyche instabilis, H. saxonica) 
produce capturing nets only amongst favourable current conditions; 
otherwise they scrape algae from stone surfaces. The thorax of the 
caddisfly larva possesses 3 pairs of strong, jointed legs, the first of 
which is applied for feeding and case manufacturing, whilst the sec-
ond and the third ones are used for locomotion. Some species of the 
family Leptoceridae are capable of swimming with their elongated 
middle and hindlegs fringed with swimming hairs. The abdomen of 
the caddisfly larva bears tracheal gills of various shapes being mostly 
filiform or composed of branching threads. From the last abdominal 
segment two anal prolegs derive that terminate in claws. Anal legs 
are elongated in free-living and net-spinning species, yet in case-
builders they are short and conspicuous only due to the claws. Car-
nivorous free-living or net-spinner larvae bear dorsoventrally com-
pressed bodies and prognathous mouthparts. The anal prolegs and 
projections of these motile animals are elongated and they construct 
pupal cases prior to pupation (green sedge-fly – Rhyacophilidae, 
net-spinning caddisflies – Hydropsychidae, trumpet-net caddis-
flies – Polycentropodidae, net-tube caddisflies – Psychomyiidae, 
finger-net caddisflies – Philopotamidae).



 5–8. Emergence of Philopotamus sp. (Philopotamidae)
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Ecnomus tenellus

larva

Trumpetnet
caddisfly larva

Polycentropodidae

Finger-net caddisfly (Philopotamidae) (Figs. 305/9 and 327/43) 
larvae attach their tube-like net to the stony surfaces of quick-
streaming waters. The soft, unsclerotised labrum of the whitish-yel-
low animal is of a peculiar shape. The larva is up to 22 mm in length.
Net-tube caddisflies (Psychomyiidae) (Figs. 329/45–46) larvae 
live in both stagnant and running waters. Unlike other caddisfly lar-
vae, they construct tortuous galleries attached to stones, and they 
either hide within them or live free. Usually, several animals live to-
gether on a single stone. The soft abdomen of these larvae, up to 11 
mm, is greenish or brown in colour. The short anal projections are 
entirely sclerotised.
Species of the family Ecnomidae have small larvae, up to 8 mm, 
living in still and slow-flowing waters, often within the colonies of 
freshwater sponges. The abdomen characteristically lacks tracheal 
gills and the abdominal segments are fringed with lateral setae.
Larvae of trumpet-net caddisflies (Polycentropodidae) (Figs. 
305/10 and 327/44) are the inhabitants of stagnant and stream-
ing waters. The body, up to 25 mm, is somewhat flattened; the soft 
abdomen is green, white, yellowish or brown. Their anal prolegs are 
elongated and only their distal part is hard and sclerotised. Larvae 
are found mostly within their tubular nets attached to the surface of 
stones or twigs.
The larvae of net-spinning caddisflies (Hydropsychidae) (Figs. 
307/13 and 329/47) inhabit fast- or slow-flowing streams. The body 
reaching 18 mm in length is somewhat cylindrical; their mouthparts 
are prognathous. The ventral side of the dark larvae is covered by 
tuft-like, branching filamentous gills. The carnivorous larvae spin 
their tube-, funnel- or sack-like nets attached to firm substrata (Fig. 
307/14). The larva hides under a heap of small gravels beside the 
net, where it keeps watch over the prey drifted into the mesh. It also 
feeds on the organic debris captured by the net. When spinning the 
net, the larva produces a double thread of silk with its labium, while 
it moves its head in lemniscate-like loops. The result is a regularly 
spun net of square links.
Green sedge-fly (Rhyacophilidae) larvae (Figs. 305/11, 307/12, 
325/41, and 327/42) are the predators of fast-streaming highland 
brooks and rivers. The free-living larvae crawl on the lower and lat-
eral sides of stones and never build capturing nets. Against drifting 
away, they protect themselves by anchoring their body temporarily 
to the substratum with a safety thread while they poach around on 
the stones. On the lateral sides of their thoracic and also on the ab-
dominal segments, they bear tufts of tracheal gills, yet these may be 
absent in some species. The body length of the yellowish or greenish 
larva is up to 20 mm.



 11. Green sedge-fly (Rhyacophilidae) larva – 20 mm

 9. Finger-net caddisfly (Philopotamidae) larva – 10 mm

 10. Trumpet-net caddisfly (Polycentropodidae) larva – 25 mm
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Large casemaker
larva

Phryganeidae

The larvae of saddle-case makers (Glossosomatidae) (Figs. 309/16 
and 315/23) are often abundant in upland brooks. Their conic case 
of up to 10 mm is built from small pebbles or sand grains. The 
house has two openings on its flat ventral surface that attaches to 
the substratum. The larva protrudes alternately through these two 
apertures.
Larvae of microcaddisflies (Hydroptilidae) construct cases only 
in the last, fifth instar. The case tube of 3–6 mm is flask-shaped or 
reminiscent of a flattened seed. The houses are usually laterally com-
pressed and are carried by the animal on the edge. The case manufac-
tured from chitin-like substance (Ithytrichia species) may be covered 
by sand grains (Hydroptila species) (Figs. 309/15 and 315/24) or 
algal filaments (Agraylea species). The fat abdominal segments lack 
tracheal gills and are separated from each other by deep grooves.  
Microcaddisfly larvae live in stagnant or slow-flowing waters.
Large casemaker (Phryganeidae) larvae (Figs. 317/26 and 
319/30–31) prefer weedy still waters, lakes and permanent larger 
ponds, yet they rarely occur also in slow-flowing brooks amongst 
the aquatic vegetation and on the bottom. The abdomen of the larva 
is long and relatively narrow, marked with dark patches. Meso- and 
metathorax is membranous, less sclerotised, often pigmented. Their 
ground colour is similar to that of the abdomen. To the ventral side 
of the prothorax, between the first two legs, a pointed projection 
of 3–4 mm attaches, called prosternal horn. Prothorax is chitinised 
and smaller than the meso- and metathorax. Forelegs are the strong-
est ones, whilst middle legs are more slender than and almost as 
long as the first ones. Hindlegs are the longest. The first abdominal 
segment bears large warts. The filamentous tracheal gills originate 
from the dorsal part of the abdomen and also from the back. The 
two sides of the abdomen are marked with a lateral line. The straight 
or slightly bent, cylindrical case is produced from stones, pieces of 
bark or leaves. The larvae of some species do not build case, but they 
creep into appropriate pieces of reed and chew them to the right 
size. After moulting, the larva searches for another, larger reed stem, 
and inhabits it. This family contains the largest caddisflies reaching 
a body length up to 40–50 mm.
The larvae of Brachycentridae inhabit clear streams and rivers. Their 
cylindric cases are made of brownish, chitin-like, slightly translucent 
material, plant pieces or mineral fragments. In the early instars they 
construct square cases like the larvae of the family Lepidostomati-
dae in the last larval stage. The somewhat tapering cases are often 
adhered to the bottom. The third abdominal segment bears 4 small 
chitinous sclerits and a sclerotised, elongated, lateral patch on each 
side. Forelegs are much shorter than the others. The body length of 
the larva is up to 12 mm; its abdomen is greenish or cream-coloured.



 12. Green sedge-fly (Rhyacophilidae) larva – 20 mm

 13. Net-spinning caddisfly (Hydropsychidae) larva – 
18 mm

 14. Net of Hydropsychidae larva
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Northern caddisfly
larva

Limnephilidae

Larvae of the species belonging to the family of little brown sedge-
flies (Lepidostomatidae) (Figs. 313/21–22) live in spring outlets, 
creeks and rivers. The first abdominal segment of these animals 
of 11 mm bears two wart-like lateral protrusions. The case is usu-
ally cylindrical and consists of sand grains. Nevertheless, larvae of 
the last instar often use plant materials instead to construct square 
houses in cross section. In case of some species, transitional case 
forms are also observed, i.e. the anterior part is square and made of 
cut plant material, whilst the posterior part is cylindrical and com-
posed of sand grains.
Northern caddisflies (Limnephilidae) are widespread in Europe 
inhabiting several kinds of habitat from quick highlands creeks to 
large lakes. Larvae feed principally on organic debris. They manufac-
ture their cases from stones (Fig. 309/17), sand grains, twigs, leaves 
or occasionally from abandoned or even inhabited shells of aquatic 
snails (Fig. 315/25). The cases of Limnephilus and Stenophylax 
species are of rather various shapes and materials. Anabolia (Figs. 
317/28 and 321/32) species attach relatively long twigs to the two 
sides of their cylindrical tubes made from sand grains. Glyphotaelius 
species construct oval, broad cases of two whole leaves or rounded 
portions of leaves (Fig. 317/27).
The house of the genus Halesus resembles that of the Anabolia spe-
cies, yet the cylindrical tube is partially or entirely manufactured 
from plant materials. Larvae of Limnephilus species chiefly build 
smooth, slightly bent cases out of sand grains or small stones. Due 
to a uniform strategy of some species, tubes built from the mixture 
of organic and mineral particles also occur. If the preferred mineral 
grains are lacking, larvae construct their cases of plant pieces, which 
can be re-built from the aperture if mineral or other hard material 
(e. g. glass or plastic fragments) is found again (Figs. 321/34–35). 
After manufacturing their tubes of cut plants, larvae of Potamophy-
lax nigricornis have a determined length of time to re-construct 
their houses. Moreover, the length of this interval differs according 
to the instars. It is longest in the first and the last instars, and much 
shorter in-between. Consequently, cases of the intermediary instars 
reveal most precisely the actual composition of the bottom, since in 
these instars do the larvae have the shortest time to replace the plant 
matter of their tubes. Potamophylax rotundipennis larvae have rela-
tively long time to re-build their cases, so the majority of the tubes 
are most likely constructed from mineral grains.
Larvae of the family Goeridae (Figs. 311/18 and 319/29) are up to 
11 mm in length; the maximum length and width of the case are 15 
and 11 mm, respectively. Most species live in brooks and rivers, yet 
sometimes they are also found in standing waters.



 17. Potamophylax nigricornis (Limnephilidae) larva – 15 mm

 15. Microcaddisfly (Hydroptila sp., Hydroptilidae) larva – 5 mm

 16. Cases of saddle-case maker (Glossosomatidae) larvae – 10 mm
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Helicopsychidae

Snail-case
caddisfly larva

Molannidae

Hood casemaker
larva

Their cases are of unique shape, because larvae attach larger stones 
to the two sides of their tubes of sand grains. From the pro- and 
mesothorax of the stout larva 2–2 lateral projections originate. Ab-
dominal segments 3–7 possess small tracheal gills, while on seg-
ments 3–8 a lateral line occurs. Pupae are often infected by the para-
sitic wasp Agriotypus armatus. Parasitised pupa is easily recognised 
from its appearance, since a dark respiratory band of 1 mm width 
and 10–50 mm length protrudes from its posterior end.
From the family Odontoceridae three species Odontocerum  
albicorne, O. hellenicum and O. lusitanicum are present in Europe. 
It inhabits clear upland brooks and spring outlets. The cylindrical 
case made of sand grains is slightly bent and tapering (Figs. 311/19 
and 321/33).
Longiantennate caddisfly (Leptoceridae) larvae inhabit both stag-
nant and running waters. Their cases are slender and usually bent 
(Fig. 325/40). Cases may be constructed from sand grains, spirally 
arranged plant threads, translucent chitin-like material or the mix-
ture of mineral and plant fragments. Their hindlegs fringed with 
dense hairs are considerably elongated, may be twice as long as the 
forelegs. Exceptionally among caddisfly larvae, some species (Triae-
nodes, Leptocerus) are capable of swimming by the strokes of their 
hindlegs.
Hood case-maker (Molannidae) larvae, up to 17 mm long, occur 
on the sandy bottom of stagnant or slow-flowing waters. The case 
manufactured from sand grains bears a shield-like appendage. From 
the ventral surface of the fore tarsus a characteristic, strong spine 
(seta) originates.
Larvae of the family Sericostomatidae (Figs. 323/38 and 325/39) 
live in clear springs and creeks. They mostly occur in crevices of 
stones or on the sandy bottom. The body length of the larva may 
reach 12 mm. The slightly curved, tapering case is manufactured 
from sand grains; its surface is characteristically smooth.
The cases of the snail-case caddisfly (Helicopsychidae) larvae re-
semble the shell of the snails. The house of 6–8 mm is constructed 
from mineral grains decreasing in size toward the tip of the case. 
These larvae inhabit the slow-flowing water of ditches that warms 
up easily.
Larvae of small eastern caddisflies (Beraeidae) (Figs. 323/36–37) 
live in small creeks and ponds. Their strongly curved, cylindrical cases 
of fine sand grains never exceed 10 mm. The peculiarity of the larva 
is that pronotum bears a collar-like lateral projection, from which a 
sharp oblique edge runs backwards. From the dorsal side of the taper-
ing terminal proleg (anal projection) long setae originate, one of which 
is distinctively elongated. In case of some species, hindlegs are remark-
ably extended, often twice as long as the front or the middle legs.



 18. Goeridae larvae – 11 mm, and pupae impregnated by parasitoid wasp (Agriotypus armatus) (inset)

 19. Odontocerum albicorne (Odontoceridae) larva in its case – 18 mm
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1. Larvae living in portable cases made of silk and plant or mineral materials; sometimes 
cases attached to the substrate  2.

– Larvae free-living, usually associated with fixed nets or tunnels made of silk and debris 
 12.

2. Description: Larval case helically arranged and made of sand grains or fine gravels; 
well-developed pronotal and mesonotal sclerotised plates, metanotal sclerites partially 
reduced; anal hooks bear comblike row of teeth; up to 6 mm long. Feeding group: 
Scrapers. Habitat: Running waters or littoral zone of lakes: Snail-case caddisflies – 
Helicopsychidae

Helicopsychidae larva

Comb-like
anal hook

Head

Jointed
legs

Mesonotal and pronotal plates

Metanotal
plates

– Larval case not helically arranged  3.

3. 1st abdominal segment without tubercles  4.

1 segment
of abdomen

st

Head
Pronotum

Mesonotum

Metanotum

Tubercles

– 1st abdominal segment without a median dorsal tubercle. Description: Larval case 
usually cylindrical and made of sand grains; in last larval stage the case square or partly 
square in section, composed of small panels of bark; up to 11 mm long. Feeding group: 
Shredders/Scarpers. Habitat: Running waters: Little brown sedge-flies – Lepidos-
tomatidae (Figs. 313/21–22)

Pronotum

Mesonotum

Metanotum
with sclerites

Tubercle

Case square in section

Case square in section at
the anterior part

Cylindrical case
Typical Lepidostomatidae cases

Front of the body

– 1st abdominal segment with a median dorsal and two lateral tubercles  6.

Identification Key: Caddisflies – Trichoptera I



 22. Young little brown sedge-fly (Lepidostomatidae) larva in its case – 4 mm

 20. Northern caddisfly (Limnephilidae) larva without and with (inset) its case – 17 mm

 21. Little brown sedge-fly (Lepidostomatidae) cases – 5 mm
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4. Description: Larval case cylindrical, slightly tapering or square in section, made of 
plant materials, sand grains or translucent brownish chitin-like material; cases usually 
attached to the substrate but sometimes free; mesonotum sclerotised; metanotum with 
4 small sclerites; middle legs and hindlegs usually long; abdomen green or cream in 
colour; up to 12 mm long. Feeding group: Collector-filterers. Habitat: Running waters: 
Brachycentridae

Anterior apertura of case

Case of brownish, transculent material

Pronotum

Mesonotum

Small separate sclerites
on metanotum

1 abdominal segment
without tubercles

st

Head

Metanotum
with sclerites

Pronotum

Gills dorsally
on segments Jointed

legs

– Description: Larval cases up to 10 × 5 mm, made of small stones; case convex, tor-
toise-like with a flat ventral surface and two ventral apertures; case attached to stones; 
abdomen without gills; larva up to 10 mm long. Feeding group: Scrapers/Collectors/
Detritivores. Habitat: Fast-running waters: Saddle-case makers – Glossosomatidae 
(Figs. 309/16 and 315/23)

Glossosomatidae larva (lateral view) and its case (lateral and ventral views)

Jointed legs

Anal
hook

1
st

segment of abdomen

Pronotum

Mesonotum
Metanotum

– Larval cases built only in the last larval stage; thoracic segments with dorsal sclerotised 
plates; fat abdomen with deep intersegmental grooves and without gills; 9th abdominal 
segment with dorsal sclerotised plate (it may be pale); anal prolegs and hooks short and 
indistinct; up to 8 mm long  5.

Segments of thorax

Abdomen with deep intersegmental grooves

Identification Key: Caddisflies – Trichoptera II



 23. Case of saddle-case maker (Glossosomatidae) 
larva – 10 mm

 25. Limnephilus rhombicus larva – 30 mm, and Limnephilus flavicornis larva (inset) – 25 mm

 24. Microcaddisfly (Hydroptila sp., Hydroptilidae) 
larva – 5 mm
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5. Description: Cases tiny, typically compressed with narrow apertures, seed- or flask-
shaped, and made of translucent, chitin-like material; often covered with sand grains or 
algal filaments; 1st–8th abdominal segments with or without dark ovoid tergites; up to 
8 mm long. Feeding group: Scrapers/Piercers/Collector-gatherers. Habitat: Still and 
running waters: Microcaddisflies – Hydroptilidae (Figs. 309/15 and 315/24)

Tricholeiochiton fagesii (Hydroptilidae) in its case

Oxyethira case,

lateral view

Hydroptila cases, lateral view and view from above

– Description: Case made of Fontinalis antipyretica leaves; 1st–9th abdominal segments 
with dorsal sclerotised plate; 2nd–8th abdominal segments without any tergites; up to 8 
mm long. Feeding group: Piercers/Scrapers/Shredders/Detritivores. Habitat: Still and 
running waters in subalpine regions: Hydroptilidae, Ptilocolepus granulatus

Sclerotized plate on 1 abdominal segment
st.

Sclerotized plates on thoracic segments

Ptilocolepus granulatus larva (lateral view)

Legs Sclerotized plate on 9 abdominal segment
th.

Head

6. Description: Larval cases form a curved, tapered tube with lateral and anterior flanges 
and made of small stones; pronotum elongated; mesonotum with 3 pairs of sclerites; 
metanotum membranous with 2 pairs of small sclerites; abdomen without gills; 1st ab-
dominal segment with a ventral pair of sclerites; 15 mm long. Feeding group: Scrapers 
feeding on diatoms/Collector-gatherers. Habitat: Cold mountain streams: Uenoidae – 
Thremma spp.

Anterior and
lateral flanges

Head

Pronotum

Mesonotum

Metanotum

1 abdominal segment
st

Tapered tube

Thremma gallicum, case and anterior part of the body

Identification Key: Caddisflies – Trichoptera III



 28. Anabolia sp. (Limnephilidae) larva – 25 mm

 26. Large casemaker (Phryganeidae) larva – 30 mm

 27. Glyphotaelius pellucidus (Limnephilidae) larva in its flattened case – 30 mm
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– Description: Larval cases with lateral flanges and made of sand grains; mesonotum with 
hard dorsal patch; metanotum membranous; abdomen with filamentous gills; strong 
bristle on tarsus of 1st leg; up to 17 mm long. Feeding group: Scrapers/Shredders/
Piercers/Detritivores/Predators. Habitat: Still and slow-flowing waters: Hood case-
maker – Molannidae

Shield

Aperture

Cylindrical case

Strong bristle on tarsus

Dorsal tubercle

Gills
Anal proleg

Jointed
legs

– Description: Larval cases made of fine gravel, with large stones arranged laterally; mes-
onotum extended forward on both sides; metanotum with small sclerites; abdomen with 
small gills; up to 15 mm long. Feeding group: Scrapers/Detrivores. Habitat: Streams 
and still waters: Goeridae (Figs. 311/18 and 319/29)

Anterior apertura
of case

Large stones on
side for ballast

Tube made of
sand grains

Pronotum and
mesonotum with
lateral projections

Metanotum
with small sclerites

1 abdominal
segment with
3 tubercles

st

– Larval cases usually cylindrical, and made from various materials  7.

7. Description: Larval cases tubular and portable, mainly made of plant materials which 
often arranged spirally; only pronotum sclerotised, mesonotum and metanotum 
membranous with pigmented patches; thorax with a prosternal horn; prominent lateral 
tubercles on 1st abdominal segment; abdomen with gills; up to 25 mm long. Feeding 
group: Shredders/Piercers/Scrapers/Predator. Habitat: Still and slow-flowing waters: 
Large casemakers – Phryganeidae (Figs. 317/26 and 319/30–31)

Jointed legs

Filamentous gills

Sclerotized hook

Mottled front part of the body

Tubercles

Head

Prosternal
horn

Pronotum
Metanotum

Identification Key: Caddisflies – Trichoptera IV



 31. Large casemaker (Phryganeidae) larva – 35 mm

 29. Goeridae larva – 11 mm

 30. Large casemaker (Phryganeidae) larva – 35 mm



320

– Mesonotum and metanotum more or less sclerotised; metanotum with some distinct 
sclerites  8.

– Mesonotum more or less sclerotised; metanotum membranous and without sclerites  
 9.

8. Larval cases tubular and manufactured from a wide variety of materials; thorax with a 
prosternal horn; pronotum and mesonotum sclerotised.
Description: Metanotum with 6 sclerites arranged uniquely; abdomen with gills; gills 
of more than one filement; up to 25 mm long. Feeding group: Shredders, Scrapers. 
Habitat: Still or running waters: Northern caddisflies – Limnephilidae (Figs. 309/17, 
313/20, 315/25, 317/27–28, 321/32 and 34–35)
Description: Thorax with evaginated neck fork, metanotum with 2 sclerites and with 
2 groups of prominent setae; abdomen with gills; gills with single filaments. Feeding 
group: Shredders/Scrapers/Detrivores. Habitat: Still or running waters: Apataniidae

Tubercle
Pronotum

Mesonotum

Metanotum
I–IX. Segments of abdomen

Limnephilidae larva sp. larvaApataniawithout its case and lateral view of

Gills
Sclerite

Anal hook
Jointed legs

Neck fork Thorax

Jointed legs

Head
Head

1 segment
of abdomen

st

– Description: Larval cases curved, cylindrical and made of sand grains, posterior end 
sealed with a small stone; thorax without prosternal horn; pronotum and mesonotum 
sclerotised; metanotum with 4 sclerites arranged peculiarly; abdomen with gills; up to 
20 mm long. Feeding group: Shredders, Collector-gatherers. Habitat: Fast running 
streams: Odontoceridae – Odontocerum albicorne (Figs. 311/19 and 321/33)

Mesonotum

Metanotum
with 4 sclerites

Tubercle

Pronotum

Mesonotum

Metanotum
with 6 sclerites

1 segment
of abdomen

st

Front of the body of Limnephilidae, and Odontoceridae larvaApataniidae

Pronotum

9. Hindlegs very long, often twice the length of forelegs  11.

– Hindlegs not so long  10.

Identification Key: Caddisflies – Trichoptera V



 32. Anabolia sp. (Limnephilidae) larva – 25 mm  33. Odontocerum albicorne (Odontoceridae) larva – 
18 mm

 34. Potamophylax nigricornis (Limnephilidae) larva 
in its case made of glass fragments

 35. P. nigricornis larva in plastic case. First white, later 
blue fragments were added
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10. Description: Larval cases curved, tapering and made of sand grains; forward-pointing 
lateral projections on the pronotum; mesonotum weakly sclerotised; anal prolegs with a 
long seta; abdomen usually without gills; up to 10 mm long. Feeding group: Shredders/
Collector-gatherers. Habitat: Small streams and marshes: Small eastern caddisflies – 
Beraeidae (in part) (Figs. 323/36–37)

Lateral
projection

Dorsal tubercle

Mesonotum

Metanotum

Tubercle
Sclerotized hook

Long seta

Abdomen

– Description: Larval cases curved, tapering and made of mineral grains; surface of case 
very smooth, posterior end sealed with a slightly conical membrane with a central hole; 
mesonotum sclerotised and metanotum membranous; lateral tubercles on 1st abdomi-
nal segment flat and slightly sclerotised; anal prolegs with a dorsal cluster of setae; abdo-
men with small filamentous gills; up to 15 mm long. Feeding group: Shredders/Collec-
tors/Predators. Habitat: Streams and small rivers: Sericostomatidae (Figs. 323/38 and 
325/39)

Flat lateral tubercle

Case made of sand grains

Membranous metanotum
Dorsal tubercle

Filamentous gills

Anal hook

Hole

Sand grains

Membrane

Posterior end of the case

Sericostomatidae larva and its case

Identification Key: Caddisflies – Trichoptera VI



 36. Beraea maurus (Beraeidae) larva – 7 mm

 38. Sericostomatidae larva – 20 mm

 37. The forward-pointing lateral projection on the 
pronotum of a Beraea maurus (Beraeidae) larva
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11. Claw of hind leg longer than the tarsus; hind legs fringed with hairs: Small eastern cad-
disflies – Beraeidae (in part)

– Description: Larval cases slender and usually curved, made of sand grains, translucent, 
chitin-like material or cut vegetation arranged in spiral; antennae long and prominent; 
mesonotum sclerotised and metanotum membranous; hindlegs at least three times the 
length of forelegs; Triaenodes and Leptocerus can swim with their hindlegs fringed with 
long hairs; up to 35 mm long. Feeding group: Shredders/Collectors/Predators. Habi-
tat: Still or flowing waters: Longiantennate caddisflies – Leptoceridae (Fig. 325/40)

Sclerotized mesonotum

Membranous metanotum

Tubercle on the 1 abdominal segment
st

Slender case

Long hindlegs fringed with strong hairs

Triaenodes bicolor

(Leptoceridae)

Beraea pullata (Beraeidae)

Claw

Claw Tarsus

Tarsus

Leptoceridae larva in its case

12. Mesonotum and metanotum membranous, not sclerotised  13.

– Mesonotum and metanotum strongly sclerotised  16.

13. Description: Larva free-living without case; abdomen green or yellowish; mesonotum, 
metanotum and abdomen with or without lateral filamentous gills; up to 30 mm long. 
Feeding group: Predators. Habitat: Running waters, under stones: Green sedge-flies – 
Rhyacophilidae (Figs. 305/11, 307/12, 325/41, and 327/42)

The membranous
mesonotum and metanotum

Abdomen with tufted, filamentous gills

Gills on the
mesonotum and metanotum

Sclerotized hook Hooks

Dorsal sclerit

Body end

Rhyacophilidae larva and its body end

– Thorax without gills  14.

Identification Key: Caddisflies – Trichoptera VII



 41. Green sedge-fly (Rhyacophilidae) larva – 20 mm

 39. Sericostomatidae larva – 20 mm

 40. Longiantennate caddisfly (Leptoceridae) larvae – 10 mm
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14. Description: Larva spin tubular nets up to 40 mm long, attached to rocks; body whitish 
or yellowish; labrum soft; pronotum sclerotised, the posterior margin thickened and 
black; abdomen without gills; up to 22 mm long. Feeding group: Collector-filterers. 
Habitat: Running waters: Finger-net caddisflies – Philopotamidae (Figs. 305/9 and 
327/43)

Anal hook
Jointed legs

Head
Pronotum

Jointed legs

Filamentous gills

Rhyacophila Chimarra(Rhyacophilidae) and (Philopotamidae) larvae

Soft labrum

Mandible

Head

Pronotum

Mesonotum

Anterior part of the body of larvaWormaldia

Black margin
Capture net

– Labrum sclerotised  15.

15. Description: Larvae spin tubular nets of various forms; body soft, slightly flattened; 
green, whitish, yellowish or brownish; pronotum sclerotised; legs with long bristles; 
abdomen without gills; large hook on the long anal proleg; up to 25 mm long. Feed-
ing group: Shredders/Collector-filterers/Predators. Habitat: Still or running waters: 
Trumpet-net caddisflies – Polycentropodidae (Figs. 305/10 and 327/44)

Head

Mouthparts
Abdominal segments

Sclerotized hook

Membranous part
of anal proleg

Polycentropodidae larva and its body end

Bestimmungsschlüssel – Köcherfliegen-larven – Trichoptera VIII.



 44. Trumpet-net caddisfly (Polycentropodidae) larva – 14 mm

 42. Green sedge-fly (Rhyacophilidae) larva – 20 mm

 43. Finger-net caddisfly (Philopotamidae) larva – 10 mm
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– Description: Larva live in narrow tubular galleries attached to rocks; 9th abdominal 
segment with dorsum entirely membranous; abdomen green or brownish, without 
gills; anal prolegs with a short basal, membranous section;   up to 11 mm long. Feeding 
group: Collector-gatherers. Habitat: Lakes, ponds and streams: Net-tube caddisflies – 
Psychomyiidae (Fig. 329/45)

Jointed legs Abdominal segments
Anal proleg

Psychomyiidae larva (7 mm)

16. Description: Larvae spin flimsy, trumpet-shaped net, amongst plants or on stones; 
thoracic segments with dorsal sclerotised plates; 2nd and 3rd thoracic segments; abdo-
men with ventrolateral tufted gills; abdomen brownish and typically arched, covered 
with short dark hairs; anal prolegs with brush of long setae; up to 22 mm long. Feeding 
group: Collector-filterers/Predators. Habitat: Running waters: Net-spinning caddis-
flies – Hydropsychidae (Figs. 307/13 and 329/47)

Anal proleg

Hook
Tufted gills

Jointed legs

Head

Mouthparts

Sclerotized meso-
and metanotum

Hydropsyche larva (18 mm)

– Description: Larvae spin tubular net; thoracic segments with dorsal sclerotised plates; 
fore trochantin pointed and elongated; abdomen brownish with prominent lateral fringe 
of setae and without gills; up to 9.5 mm long. Feeding group: Predators/Collector-
filterers. Habitat: Still or slow-flowing waters, larvae often associated with freshwater 
sponges: Ecnomidae

Head

Pronotum

Mesonotum and metanotum
sclerotized

Fringe of setae Anal hook

Jointed legs

Head

Pronotum

Pointed
trochantin

Ecnomus tenellus larva (9.5 mm)



 45. Net-tube caddisfly (Psychomyiidae) larva –  
7 mm, and tubular galleries of larvae (inset)

 47. Net-spinning caddisfly (Hydropsychidae) larvae – 18 mm

 46. Net-spinning caddisfly (Hydropsychidae)  
cocoon – 18 mm
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All lepidopterans with a life cycle related to aquatic habitats be-
long to the family of crambid snout moths (Crambidae). Brown 
China-mark (Elophila nymphaeata) (Fig. 333/5) is a white moth 
with brown markings and of 11–14 mm wingspan. Adults live for 
a few days. They fly from June to September. During the day they 
lurk amongst the waterside vegetation, since they begin their flight 
only in the evening. Females lay eggs on the lower side of the float-
ing leaves of rooted aquatic macrophytes. For oviposition, they crawl 
underwater, clinging to the waterplant. Caterpillars hatched from 
the eggs mine the leaves. Later the larva breaks out of the tunnel to 
construct a flattened case by spinning two oval pieces of leaves to-
gether (Fig. 333/6). In addition to camouflage and protect the larva, 
being filled with air the case also serves as an oxygen reservoir that 
completely surrounds the body of the caterpillar. The larva either 
carries the case free with itself or temporarily adheres it to the food-
plant. It hybernates through autumn and winter within the case. 
Larvae are light brown, their body length is up to 25 mm. Prior to 
their pupation in the early summer, they spin cocoons of leaf pieces 
that is attached to the stem of the foodplant, close to the water sur-
face. The pupa is in connection with the air-filled intercellular cavi-
ties of the plant, from where it takes up the oxygen. Adult moths 
emerge about 2–3 weeks after pupation.
The larva of the small China-mark (Cataclysta lemnata) (Figs. 
331/1, 4 and 333/7) inhabits still and slow-streaming waters cov-
ered with duckweed and watermeal. The body of the dark green or 
blackish animal of 18 mm is coated by a fine pubescence. It con-
structs a case out of its foodplant, the duckweed. The larva overwin-
ters within the case and pupates next spring. The pupa either floats 
on the water surface or it is attached to the stem of water plants (Fig. 
331/2).
In contrast with the previous two species, ringed China-mark  
(Parapoynx stratiotata) does not manufacture a case, rather it lives 
free (Fig. 331/1) or in a loose silken tube. The body is of 30 mm and 
yellowish or greenish in colour. Abdominal segments bear branch-
ing, filamentous gills. Its diet consists of various aquatic plants, Ca-
nadian waterweed, pondweed, hornwort and water soldier.
Males of the water veneer (Acentria ephemerella) are small moths 
of 5–6 mm wingspan. Some females are wingless and never leave the 
water. For mating they emerge to the surface. The green larvae live in 
silken nets they spin around their foodplants, such as Canadian wa-
terweed, muskgrass or pondweed. Similarly to other aquatic moths, 
they pupate underwater.

Chapter : Moths – Lepidoptera

Brown China-mark
moth larva

Elophila

nymphaeata

Cataclista lemnata

Small China-mark
larva

larva

Parapoynx stratiotata
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 2. Small China-mark (Cataclysta lemnata) pupa attached to a water plant, and the emerging imago (inset)

 1. Parapoynx stratiotata larva (inset) – 30 mm, and small China-mark (Cataclysta lemnata) larva in its case

 3–4. Small China-mark (Cataclysta lemnata) imago – 24 mm, and larva – 18 mm
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1. Body light coloured; abdomen light brown, yellowish or green in colour  2.

– Description: Head yellowish, thorax and abdomen black in colour; larva lives in a 
tubular case made of duckweed; up to 18 mm long. Dominant food: Duckweed (Lemna 
minor). Habitat: Still or slow-flowing waters: Small China-mark – Cataclista lemnata 
(Figs. 331/1–4 and 333/7)

Small China-mark – Cataclysta lemnata (18 mm) larva without case

SpiraclesHead

3 pairs of short stumpy legs 4 pairs of prolegs

5th proleg

2. Description: Body light brown in colour; larva lives in oval, flattened case made of leaves 
of water plants (e.g. frogbit, water-lilies or pondweeds); case may be free or temporarily 
attached to the foodplant;  up to 25 mm long. Dominant food: Water plants. Habitat: 
Still or slow-flowing waters: Brown China-mark moth – Elophila nymphaeata (Figs. 
333/5–6)

Brown China-mark moth –

Small China-mark –

Elophila nymphaeata

Cataclysta lemnataand larvae in cases

– Description: Body pale green or whitish in colour; larva free-living or associated with 
fixed tube of silk; abdominal segments with branching gill filaments; up to 30 mm long. 
Dominant food: Water plants (e.g. water soldier, Canadian waterweed, hornwort). 
Habitat: Still or slow-flowing waters: Ringed China-mark – Parapoynx stratiotata  
(Fig. 331/1)

Branching gill filaments

3 pair of short stumpy legs

Head

– Description: Body green in colour but head and prothorax sclerotised and brown; 
body segments without gills; larva associated with fixed tube of silk; up to 12 mm long. 
Dominant food: Water plants (e.g. Canadian waterweed, stonewort, pondweeds). Habi-
tat: Still or slow-flowing waters: Water veneer larva – Acentria ephemerella

Identification Key: Moth Larvae – Lepidoptera



 5. Brown China-mark moth (Elophila nymphaeata) adults – 14 mm

 6. Brown China-mark moth (Elophila nymphaeata) 
larva – 25 mm

 7. Case of small China-mark (Cataclysta lemnata) 
larva – 18 mm
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The flies and midges within the order Diptera (true flies) bears 
membranous forewings, whilst their hindwings are vestigial, modi-
fied into balancing organs called halteres. These insects develop via 
holometabolous metamorphosis including all the following develop-
mental stages: egg, larva, pupa and imago. The larva hatching from 
the egg differs remarkably from its parents. The wingless animal 
lacking also jointed legs reaches maturity through several instars 
and finally moults into a pupa. Although the pupa of some species is 
capable of voluntarily motion, it never feeds. Based on the morphol-
ogy of their antennae, dipterans are classified into two suborders: 
Nematocera (thread-horns) and Brachycera. Antennae of thread-
horns consist of more than six joints being equal in size, except for 
the basal one. In contrast, brachyceran flies bear antennae of three 
segments, often of different sizes.
The infraorder Tipulomorpha contains long-legged insects, mostly 
with large bodies (Figs. 335/1 and 365/57). Their fat, plump larvae 
(Figs. 335/2–3 and 365/55–56) develop within the soil or in aque-
ous habitats. Their body lengths reach up to 50 mm. The distinct, 
sclerotised head is retractile in the thorax. Larvae are dirt-whitish or 
matt brown in colour. The group is composed of six families (crane 
flies – Tipulidae, limoniid crane flies – Limoniidae, hairy-eyed 
crane flies – Pediciidae, long-bodied crane flies – Cylindrotomi-
dae, winter crane flies – Trichoceridae and primitive crane flies 
– Tanyderidae), most of which previously consisted one common 
family, Tipulidae (crane flies). The posterior lobes of the crane fly 
larva form a peculiar structure, the spiracular disc that is used for 
taking breath from the air. Its outer margin is usually fringed with 
water-repellent chitinous hairs, in the middle two dark spiracles are 
observed (Figs. 366/55–56). When the animal dives into the water, 
the terminal lobes are incurved to close the disc and to keep the wa-
ter out of the spiracles. On their ventral sides, abdominal segments 
often possess paired prolegs. The penultimate segment may bear 
filamentous tracheal gills. Crane fly larvae are present in all kinds of 
water habitats ranging from still waters to torrential highland creeks. 
They are mostly found under stones, buried in the sediment of the 
bottom or amongst decaying plant remnants. The aquatic larvae are 
principally carnivorous preying on small insect larvae and worms. 
They pupate in the moist waterside debris. The anterior end of the 
pupa is spiny. By flexing its thorax, the pupa is capable of restrained 
motion. Adult crane fly emerges after 1–2 weeks from the pupa.
Phantom or ghost midges (Chaoboridae) are quite similar in ap-
pearance to non-biting midges, but the two families can be distin-
guished by the nervation of their wings. 

Chapter : True Flies – Diptera
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 4. Phantom midge (Chaoborus crystallinus, Chaoboridae) larva – 20 mm

 1. Adult crane fly (Tipulidae) – 15 mm

 2–3. Crane fly (Tipulidae) and limoniid crane fly (Limoniidae) larvae – 15 mm
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Mosquito larva
Culicidae

The larvae living in small stagnant waters have elongate and very 
translucent bodies (Figs. 335/4 and 363/52). The head bears a pecu-
liar beak-like capturing organ (Fig. 337/5) formed by the modified 
antennae, used by the floating planktonic larvae to capture – mostly 
– small crustaceans. The prey is grabbed and swallowed so suddenly 
that the unaided eye can only perceive that the previously yellowish 
gut of the larva gets gradually filled with reddish and greenish crus-
taceans. Larvae of phantom midges displace by quickly wriggling 
their bodies. Their bodies are propelled by a terminal fan of chitin-
ous setae functioning like the caudal fin of the fish. The horizontal 
floating of the ghost midge larva is enabled by two pairs of silvery, 
air-filled sacks (air sacks) situated in the thorax (Fig. 337/6) and at 
the posterior end of the body. The gas content of these vesicles con-
sidered as the remnants of the tracheal system is voluntarily altered 
by the animal. By this method, the larva dwells at different depths 
in the water, according to a circadian rhythm. In contrast with the 
larvae, pupae tend to hang vertically in the water, yet their bodies are 
also transparent. Similarly to the culicid gnats, two ear-like thoracal 
‘horns’ are born on the cephalothorax of the pupa; however, unlike 
in gnats these horns are not applied for respiration, since the pupa 
takes up dissolved oxygen directly from the water ( just like the larva 
does). In the floating, membranous egg sacks of phantom midges 
eggs are arranged in concentric circles (Fig. 363/53).
Mosquitoes (Culicidae) are long-legged, slender-bodied animals of 
about 10 mm (Fig. 345/19). Their females are blood suckers, whilst 
males feed on plant nectar. Important distinctive features of mosqui-
toes are the wing margins and wing nerves covered by scales, as well 
as the sucking–piercing proboscis being much longer than the head. 
All the segments of the antennal flagellum originating from the ba-
sal joint are covered by long setae arranged in whorls. These setae 
are set more densely in males, which enables the easy distinction of 
the sexes. Culicid eggs are laid either singly (species of Anopheles 
and Aedes) or attached to each other to form egg rafts (Culicini) 
floating on the waterline (Fig. 345/20). The buoyancy of the singly 
laid egg is aided by two membranous lateral floats, held spread by 
hard ridges. The vertically arranged eggs of the egg raft are adhered 
to each other by a gluey material. Larvae moult three times before 
developing into pupae. In warm weather, the development of a new 
mosquito generation lasts for a mere one week.
The cylindric and setaceous body of the larva (Figs. 337/7–8, 
339/9–10 and 369/63) is widest at the thorax. The thoracal seg-
ments are fused; prolegs are absent. 



 5. Head of phantom midge (Chaoborus crystallinus, 
Chaoboridae) larva

 6. Anterior air sacks of phantom midge  
(Ch. crystallinus, Chaoboridae) larva

 7–8. Mosquito (Culex sp., Culicidae) larva attached to the substrate with its mouthparts – 8 mm
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Meniscus midge larva
Dixidae

Peculiar structures of the larval mouthparts are the labral brushes 
used for sweeping the organic debris (covering the bottom, float-
ing in the water or on the surface) towards the mouth. The length 
of the antennae tapering towards the tip never exceeds that of the 
head. On the grounds of the head shape, two basic larval forms are 
distinguished. In malaria mosquitoes (Anopheles species) the length 
and width of the head are almost equal (Fig. 339/10), yet in case of 
the genera Culex and Aedes the head is much more wider than long 
(Fig. 339/9). The dorsal surface of the Anopheles larva bears palmate 
(or float) hairs that attach the animal horizontally to the meniscus 
while the larva leans its head back to feed on the floating debris. 
Spiracles of the mosquito larvae are born on the end of their bodies. 
The bodies of Culex and Aedes larvae terminate in breathing tubes 
of various lengths, which are closed with a five-lobed valve when 
the animals submerge into the water. With its modified breathing 
tube, Coquillettidia richiardii pierces the air cavities of water plants 
to get oxygen. When at rest, Culex and Aedes larvae breathe hanging 
obliquely from the water surface, yet if disturbed they dive quickly 
into the depth by wriggling briskly. Their swim is aided by the swim-
ming hairs of the ultimate abdominal segment. Culicid larvae resist 
water pollution, and they may develop in a few decilitre of water. 
They comprise a preferred food source for fishes; thus, mosquito lar-
vae are rare in waters populated by fishes. The body of the pupa (Fig. 
339/11) consists of the humped cephalothorax and the curved ab-
domen. Peculiar appendages of the cephalothorax are the antennal 
respiratory trumpets (thoracal horns) used for breathing through 
the meniscus. Similarly to the larvae, pupae are also capable of quick 
motion. Mosquitoes have great importance in veterinary and human 
public health care, because they introduce various diseases caused 
by viruses, bacteria, protozoans or nematodes by biting the human. 
The family of meniscus midges (Dixidae) contains delicate insects 
with long antennae (Fig. 370/62). Their membranous wings over-
hanging their abdomens are held overlapped above the body at rest. 
The family includes only two genera (Dixa, Dixella). Larvae of all 
species develop in the water. The elongate body of 4–8 mm is mostly 
curved in a U-shape (Fig. 370/61). The animals living on the me-
niscus or on the surface of the waterside plant debris stretch their 
body ends alternately when swimming. They attach to the under-
side of the water surface via chitinous hairs arranged in whorls on 
the dorsal surface of their abdominal segments. Anterior abdominal 
segments bear one or two pairs of prolegs ventrally.
The two spiracles of the rear end are surrounded by a complex struc-
ture of lobes and long chitinous setae (Fig. 339/12).



 9. Culex sp. (Culicidae) larva – 6 mm  10. Anopheles sp. (Culicidae) larva – 7 mm

 11. Culex sp. (Culicidae) pupa – 4 mm  12. Body end of a meniscus midge (Dixidae) larva
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Non-biting midge
larva

Chironomidae

This apparatus attaches the larva to the meniscus and keeps the 
water out of the spiracles. Pupation occurs right beneath the water 
surface or on the surface of decaying plant matter.
Non-biting midges (Chironomidae) comprise one of the largest 
dipteran families in Europe. The most cautious estimations pre-
sume its species number around 700. Imagos are delicate, long-
legged animals often of vivid colour (Figs. 341/13 and 345/21). 
These insects, up to 14 mm, never suck blood that is why they are 
called ‘non-biting’. Their recognition features are the strongly con-
vex thorax partially covering the head dorsally and the wings being 
shorter than the abdomen. Males have plumose antennae of remark-
able sizes. Imagos swarm mostly at dusk, but in overcast, windless 
weather they may emerge in daytime. In urban areas, they fly in large 
crowds around various light sources even during the night. The large 
swarms consisting mainly of males fly above the shore, often catch-
ing the eye with their huge mass. When ovipositing, females fly close 
above the water surface and drop their gelatinous egg masses into 
the water from the curved end of their abdomen. Eggs are arranged 
in a characteristic helical pattern within the flexible egg mass (Fig. 
359/47) that can often be stretched to the multiple of its original 
length. Almost all chironomid larvae (Fig. 341/15) develop in the 
water. The worm-like larvae of cylindrical bodies may reach 30 mm 
in length. The first thoracal segment bears a pair of prolegs covered 
with small hooks (Fig. 359/45), whilst on the penultimate abdomi-
nal segment often filamentous gills are born. The body terminates 
in two abdominal legs bearing chitinous claws (Figs. 357/43 and 
359/46). These are used for locomotion and the attachment of the 
animal to the bottom. Chironomid larvae are of manifold colours: 
white, yellow, green, brown, pinkish or even blood-red. The latter 
two colours are caused by the oxygen-binding haemochrome, hae-
moglobin, dissolved in their body fluid, which enables them to live 
in oxygen-depleted sediments. Whitish larvae possessing developed 
tracheal system live in the sediment of oxygen-rich streaming waters 
or in the margins of still waters amongst the deposited plant debris. 
Some chironomid larvae live free, whilst others manufacture flimsy 
tubes out of mud particles and their own silk. These cases either 
protrude perpendicularly of the mud, or they are attached to the 
bottom. The larva coiling out of the tube streams food particles and 
oxygen-rich water towards its body from distant water layers.
The pupa is capable of active motion. On the thorax it bears horns 
of quite variable shapes, used for respiration. The pupa develops for 
a while together with the larvae in the mud, then prior to the meta-
morphosis it swims up to the surface with a wriggling motion. 



 15. Non-biting midge (Chironomidae) larva – 8 mm

 13. Male non-biting midge (Chironomidae) – 7 mm

 14. Non-biting midge (Chironomidae) gradually rising above the water surface during emergence
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Black fly larvae
Simuliidae

Beneath its cuticle gas accumulates, which keeps the pupa close to 
the meniscus, and renders a silvery shine to the body. By bending 
back its thorax, the imago splits the larval cast, and the winged adult 
emerges in a few minutes (Fig. 341/14). Since the mass swarm of 
the chirnomids takes a considerable amount of organic matter out 
of the aquatic ecosystems, non-biting midges play a significant role 
in decelerating the process of eutrophication imposing the stagnant 
waters. Some chironomid larvae (e.g. Symbiocladius rhithrogenae) are 
the ectoparasites of mayfly larvae (Figs. 351/31–33 and 357/44).
Black flies (Simuliidae) are minute insects of 2–6 mm resembling 
brachycerans (Figs. 343/18 and 361/51). Females of these brown-
ish-black animals suck human or other mammalian and avian blood. 
Formerly, their mass swarms caused serious damages as remarkable 
livestock nuisance, often resulting in the loss of hundreds of cattle 
along the lower courses of the Danube. Black flies creeping into the 
nasal and pharyngeal cavities of the cattle searched for body surfaces 
covered by thin skin, and prior to blood sucking they injected saliva 
into the mucosa, containing inflammatory compounds, resulting 
in severe local tissue swellings. The lumps led to the suffocation of 
several cattle, horses, swine and cows. Black fly larvae (Figs. 17/13, 
343/17, 359/48, and 361/49) inhabit the fast-streaming regions 
of running waters. Their bodies are thickened and club-shaped, 
up to 10 mm. They adhere to the surface of stones and plants with 
their minute terminal hooks and ‘invisible’ safety threads spun to 
the bottom, so even the torrential stream cannot drift them away. 
For the looping motion they use their single anterior proleg and 
the adhering organ (caudal disc) of their body end. Simuliid larvae 
feed by filtering the water with their bristled foldable fans (often 
called cephalic or labral fans). When feeding, these fans are turned 
against the stream for a while, then they are suddenly folded and the 
trapped food particles are ‘licked’ from their surfaces. Larvae may 
be fairly abundant in water regions of streaming conditions favora-
ble for their feeding. Prior to pupation, the larva spins a pocket-like 
cocoon attached to the substratum. The pupa is fastened inside the 
cocoon via minute chitinous setae (Figs. 343/16 and 361/50).
From the sack-like structure facing the stream only the branching 
respiratory appendages protrude. Molting into the imago takes place 
on the water surface after the escape of the pupa.
Net-winged midges (Blephariceridae) are small insects of 5–7 mm, 
reminiscent of crane flies. The body of the flattened larva is 10 mm 
in length and composed of seven divisions (Fig. 367/60). The first 
one is formed by the head, the thorax and the first abdominal seg-
ment.



 18. Back-fly (Simuliidae) adult – 3 mm

 16. Black fly (Simuliidae) pupae – 3 mm

 17. Black fly (Simuliidae) larva – 5 mm
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Net-winged midge
larva

Blephariceridae

Biting midge larvae
Ceratopogonidae

The further six divisions are fused from the abdominal segments. 
The dorsal surface of the larva is hard, often covered by small spines 
and hairs. To each constriction between the divisions tufted tracheal 
gills are born. On the ventral side of the first six divisions, strong 
median suckers are present used for attaching the larva to the sub-
stratum. The larvae of the net-winged midges live in upland brooks, 
on the upper surfaces of submerged stones.
Biting midges (Ceratopogonidae) are small gnats of 1–6 mm. 
Most females are blood suckers with irritable bite. At rest, wings 
reaching beyond the rear end cover the abdomen. Most species 
have aquatic larvae. Based on their body morphology, two cat-
egories are distinguished. The first one includes slender-bodied 
larvae of 12 mm, inhabiting chiefly the mats of filamentous algae  
(e.g. Culicoides, Probezzia species). The naked body does not pos-
sess any prolegs, but on the body end a bunch of fine chitinous 
hairs is present (Fig. 371/64–65). They are characterised by a slow 
quivering motion. The other larval form belongs to mostly terres-
trial genera (e.g. Atrichopogon, Forcipomyia), yet some species may 
also occur in shallow waters. These larvae, up to 5 mm long, are 
covered by chitinous hairs and bear simple or divided prolegs on 
the first abdominal segment.
The family of phantom crane flies (Ptychopteridae) contains in-
sects resembling the crane flies. Nevertheless, their larvae are easily 
distinguished from those of the crane flies due to a long, telescopic 
breathing tube of the posterior body end (Figs. 345/22 and 363/54). 
The length of the dirt-white larvae of soft, cylindrical bodies is up 
to 35 mm. These animals living in the mud or amongst the decay-
ing plant debris on the merges of shallow still waters and marshes 
breathe atmospheric air via their breathing tubes. Pupae lie on the 
muddy bottom, yet they flee by voluntary motion if disturbed. The 
head of the phantom crane fly larva bears two, unequal appendages. 
One of them is degenerate, while the other is modified into an elon-
gate respiratory tube.
Moth flies (Psychodidae) are broad-winged insects of 2–4 mm re-
sembling brachyceran (Fig. 347/25). Their bodies are completely 
covered with a greyish fur of dense hairs. The larvae of these flies 
commonly observed on the tiled wall of bathrooms live in sew-
age beds. Their bodies are somewhat flattened, up to 8 mm (Figs. 
347/23 and 367/58). Most of their segments are transversely subdi-
vided by an oblique stripe. The animal of slow motion lacks prolegs. 
Its body is chiefly covered with organic debris. The larva as well as 
the pupa (Figs. 347/24 and 367/59) is the typical inhabitant of the 
foul deposit of the sewerages.



 22. Phantom crane fly (Ptychopteridae) larva – 35 mm

 19. Adult mosquito (Culicidae) – 8 mm

 21. Female non-biting midge (Chironomidae) – 9 mm

 20. Egg packet of a mosquito (Culex sp.) – 5 mm
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Soldier fly larva
Stratiomyidae

Horse fly larva
Tabanidae

The family of soldier flies (Stratiomyidae) contains few water-
related species. The aquatic larvae bear spindle-shaped, somewhat 
flattened bodies and conspicuous, strongly sclerotised small heads 
(Figs. 347/27 and 371/66). Prolegs are absent; the body length may 
reach up to 5 cm. The hard exoskeleton of the larva is impregnated 
with remarkable amount of calcium salts. Their body end bears a 
slit-like spiracle surrounded by finely plumose, chitinous hairs (Fig. 
347/26). At respiration at the water surface, these hairs are spread 
around on the meniscus. However, when the larva dives into the 
depth, they are folded and closed onto the air bubble protruded 
from tracheal system. The bubble serves as a portable lock on the 
rear of the soldier fly larva that prevents the entering of water into 
the respiratory organ. If the larva wants to breathe again, it lifts its 
body end above the surface where the bubble bursts out unlocking 
the spiracle and the chitinous hairs spread again on the water line. 
Smaller larvae mostly drift along the water surface with their body 
end attached to the meniscus. Pupation occurs within the hard lar-
val cast, thus pupae are distinguished from the larvae only being im-
mobile. If we turn the motionless animal against the light, the pupa 
positioned in the anterior part of the cast becomes visible in the 
transmitted light. Larvae of the species inhabiting mountain creeks 
are mostly found among the moist waterside debris, while those of 
stagnant waters live on the floating vegetation. 
Horse flies (Tabanidae) are spread all around the world. Females 
are blood suckers being a remarkable nuisance to humans. Due to 
their feeding habit, they may spread several viral, bacterial or nema-
todal diseases. Horse fly larvae (Figs. 17/14, 349/28, and 371/67) 
develop in the water or the damp soil. The cylindrical, spindle-
shaped animals of 20–30 mm moult several times during their 1–2 
years long development. Horse fly larvae live in brooks, lakes or even 
in the water gathered in a wheel-track, where they hunt for small 
worms and insect larvae in the sediment.
Most snipe fly (Rhagionidae) larvae (Figs. 349/29 and 373/68) de-
velop in the soil, while some live in freshwaters. The elongate larvae 
bear well-developed prolegs; their body lengths may reach 20 mm. 
Most body segments are covered with filamentous appendages, the 
longest two of which deriving from the ultimate segment form hairy 
caudal processes. The carnivorous larvae occur chiefly in brooks 
amongst the debris or under stones.
Dipterans of the family water snipe flies (Athericidae) were previ-
ously classified into the family Rhagionidae. In its appearance, the 
larva highly resembles to that of the snipe flies, yet some peculiari-
ties enable their distinction



 27. Soldier fly (Stratiomys sp.) larva – 10 mm

 23. Moth fly (Psychodidae) larva – 8 mm  24. Moth fly (Psychodidae) pupa – 6 mm

 25. Moth fly (Psychodidae) – 3 mm  26. Body end of soldier fly (Stratiomyidae) larva
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Snipe fly larva
Rhagionidae

Eristalis,

Eristalomyia

Rat-tailed maggot

Shore fly larva
Ephydridae

The soft-bodied larva bears well-developed prolegs, like the spine 
fly larva does (Figs. 373/69–70). Each of the first seven segments 
possesses 2 prolegs, whilst the last one has one proleg. On the pro-
legs two whorls of minute hooks aid the clinging of the animal. In 
contrast with the rhagionid larvae, on the dorsal side of the ultimate 
(8th) abdominal segment two dark spiracles open, close to each oth-
er. Females do not oviposit directly into the water, but they lay the 
eggs on the overhanging leaves and twigs of the waterside vegetation. 
After hatching, larvae drop into the water, where the carnivorous 
animals prey on chironomid and caddis larvae on the bottom.
The family Syrphidae (hover-flies, flower-flies) consists of insects 
mimicking the colours and ornamentations of bees and wasps (Fig. 
353/35). Adult insects feed on nectar. Most larvae develop within 
the soil, yet some others inhabit moist or aquatic habitats like the 
waters of tree holes or the eutrophic hollows of small ponds. To this 
latter category belong the stout, soft-bodied larvae (rat-tailed mag-
gots) of the droneflies (Eristalis). These larvae bearing long caudal 
projection (Figs. 349/30, 353/36–37, and 355/39) are frequently 
found in polluted, eutrophic habitats, on dung-heaps or in dung-
pits. The head region of the larva feeding on organic matter is broad, 
non-sclerotised, retractile into the body. Segments possess paired 
prolegs with whorls of hooks. The expanded telescopic breathing 
tube reaches a tenfold larger size (18 cm) than the tailless body. In 
the tube, clearly visible are the two air vessels carrying the air from 
the spiracle into the body. Prior to pupation, larvae crawl on shore. 
The head of the pupa bears large spines, while the rear end of the 
body terminates in a short caudal projection (Fig. 355/40).
Shore fly (Ephyridae) larvae live mostly buried in the soil of damp 
shores, while others occur in salty marshes, ponds and on the sea-
shore.
Few genera are known from freshwaters. The larva of 10–12 mm 
is characterised by the 8 ventral prolegs, the last pair of which is 
mostly enlarged. The body terminates in two appendages, each bear-
ing a spiracle (Fig. 353/38).
The larvae of marsh flies or snail-killing fly (Sciomyzidae) are par-
asites of snails. The carrot-shaped body of 12 mm is covered with 
wart-like protrusions (Fig. 355/41). The plate-like, widened end of 
the body possesses two spiracular discs bearing 3–3 almond-shaped 
spiracles in case of large, mature larvae. Spiracular discs are sur-
rounded by anal papillae. Species of the family begin their life as the 
endoparasites of terrestrial or aquatic snails. Marsh fly larvae pupate 
within the shell of the consumed snail. The emerged adults search 
for other snails for the offspring.



 30. Rat-tailed maggot (Eristalis sp.) – 10 mm

 28. Horse fly (Tabanidae) larva – 20 mm

 29. Snipe fly (Rhagionidae) larva – 20 mm
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Dung fly larva
Scathophagidae

The best-known species are the members of the genus Sepedon liv-
ing among the surface vegetation parasitising pond snails and blad-
der snails.
Most dung fly (Scathophagidae) larvae inhabit sewage beds and the 
waterside organic debris. Their spiracles open at the tip of minute 
conical projections surrounded with a ring of papillae.
The development of several species of the family Muscidae (house 
flies) is related to aquatic environments, among which the best-
known ones belong to the genus Limnophora. The segments of their 
carrot-shaped bodies bear paired minute prolegs. The widened body 
end possesses two conic projections each terminating in a spira-
cle (Fig. 357/42). Larvae live in streaming waters under stones or 
among filamentous green algae.
Larvae of dagger flies (Empididae) and long-legged flies (Doli-
chopodidae) are quite similar; their distinction is a hard task even 
for the expert. The water-related carnivorous larvae develop on the 
moist shore bars or within the water.
The family Fanniidae are a small group of true flies. Adults are me-
dium-sized to small (2–5 mm, some up to 9 mm) usually with grey 
to black body colour. Larvae attributed to the genus Fannia have 
been encountered in upper courses of brooks and swamp pools. The 
larval body is distinctly sclerotised, dorsoventrally flattened, and 
with prominent segmentation. Thoracal and abdominal segments 
are equipped with obvious processes (Fig. 351/34). The larva pu-
pates inside the last larval skin (puparium).

Long-legged fly Dolichopodidae imago (5 mm)–



 31. Non-biting midge (Symbiocladius rhithroge nae) 
larva in the wingpad of a mayfly larva – 3 mm 

 32. S. rhithrogenae pupa in the wingpad of  
Electrogena lateralis mayfly larva – 4 mm

 33. Symbiocladius rhithrogenae (Chironomidae) male 
– 4 mm

 34. Abdominal process of a Fannia sp. (Fanniidae) 
larva – 1 mm
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1. Head capsule absent or retracted into thorax. Larvae cannot swim: Circular-seamed 
flies – Cyclorrhapha  2.

– Head capsule fully visible and completely separated from thorax  8.

2. Abdomen terminating in 1 or 2 respiratory tubes  3.

– Terminal respiratory tubes absent  4.

3. Description: Abdomen terminating in a long respiratory tube that at least half as long 
as body; blunt reduced head withdrawn into the thorax; mandibles moving parallel to 
each other in a vertical plane; 7 prolegs; small to medium (4–16 mm), body without 
extended breathing tube. Feeding group: Collector-gatherers. Habitat: Most larvae in 
this family terrestrial, but some living in shallow water at the margins of ponds, marshes 
and streams in areas with a lot of decaying organic matter. Larvae tolerant of low levels 
of dissolved oxygen so they sometimes occur in sewage discharge: Rat-tailed maggots, 
flower flies – Syrphidae (Eristalis, Eristalomyia) (Figs. 353/35–37)

– Description: Abdomen terminating in 2 respiratory tubes, each with a terminal spiracle; 
anterior end tapering; eight pairs of prolegs, the last one often being enlarged; up to 
10–12 mm long. Feeding group: Collector-gatherers/Shredders. Habitat: Most larvae 
in this family terrestrial, but some live in salt marshes, on the seashore or in fresh water 
(e.g. Ephydra, Notiphila): Shore flies – Ephydridae (Fig. 353/38)

Respiratory tubes

Last proleg

Small ventral prolegs

Eristalis (Syrphidae) larva

Notiphila (Ephydridae) larva

Ephydra larva (Ephydridae)

4. Free-living fly larvae  5.

Identification Key: True Flies – Diptera Larvae I



 35. Flower fly (Eristalis interrupta, Syrphidae) –  
12 mm

 36. Rat-tailed maggots (Eristalis sp., Syrphidae) –  
10 mm

 37. Rat-tailed maggot (Eristalis sp., Syrphidae) –  
10 mm

 38. Shore fly (Ephydridae) pupas – 8 mm
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– Description: Wrinkled, carrot-shaped body; posterior segment with spiracles sur-
rounded by 8–10 lobes, some very short; water-repellent hairs at the posterior end of 
the body and a large air bubble in the gut; body segments often finely pubescent; up 
to 12 mm long. Feeding: Predators or parasites of snails and clams. Habitat Stagnant 
waters of marshes or near the shore of ponds and slow-streaming brooks; larvae often 
hang suspended from the surface film. Pupation often takes place within the snail shell: 
Marsh flies – Sciomyzidae (Fig. 355/41)

Head End of abdomen

Upper and lateral side of Sciomyzidae larva

Pupa

Lymnaea truncatulaSpiracle

Lobed caudal disc

Posterior end of the body of

and

Elgiva sundewalli

Tetanocera silvatica

Wart-like tubercles

5. Posterior spiracles on 2 short stalks  7.

Posterior spiracles not on 2 short stalks  6.

6. Description: Cylindrical body, anterior end tapering, posterior end blunt; abdominal 
segments with ventral creeping welts; 4 lobes at the end of abdomen, dorsal lobes with 
spiracles; up to 22 mm. Feeding: Predators. Habitat: Still or slow moving waters, in 
mud or decaying vegetable matter: Long-legged flies – Dolichopodidae

Long-legged fly Dolichopodidae larva–

Head
Prolegs

Identification Key: True Flies – Diptera Larvae II



 41. Marsh fly (Sciomyzidae) larva on the water surface – 8 mm

 39. Rat-tailed maggot (Eristalis sp., Syrphidae) – 10 mm, and the part of a respiratory tube (inset)

40. Rat-tailed maggot (Eristalis sp., Syrphidae) pupa – 10 mm, and long-legged fly (Dolichopodidae) – 5 mm
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– Description: Cylindrical body; hooked prolegs on abdominal segments (1–8 or 2–8), 
last proleg longer than the others; abdomen terminating in 1–4 lobes usually bearing 
setae; up to 7 mm long. Feeding group: Predators. Habitat: Still or slow flowing water: 
Dagger flies – Empididae

Lateral view of Empididae larvae

Head Prolegs

Anal lobe

Anal bristles

Abdominal ends

Wiedemannia oedorum, Wiedemannia bistigma Clinocera stagnalisand

Anal lobes

– Description: body sclerotised, dorsoventrally flattened, and with discernible segmenta-
tion; fringed lateral processes; 1 pair of dorsal bristles on each segment; last segment 
with 3 pairs of marginal processes; up to 10 mm long. Feeding group: Collector-gather-
ers/Scarpers. Habitat: In brooks and swamp pools: Fanniidae (Fig. 351/34)

Head

Antennae

3 pairs of marginal processes

7. Description: Posterior spiracles on 2 short stalks at the end of the abdomen; creeping 
welts on the ventral surface of the abdominal segments; up to 14 mm. Feeding group: 
Predators. Habitat: Sewage: Dung flies – Scathophagidae

Posterior spiracles on 2 short stalks

Creeping welts
on the ventral surface

Lateral view of Scathophagidae larva and its posterior end from above

Identification Key: True Flies – Diptera Larvae III



 44. Symbiocladius rhithrogenae (Chironomidae) pupa in the wingpad of Electrogena lateralis (Heptageniidae) 
mayfly larva – 3 mm

 42. Limnophora sp. (Muscidae) larva and the body end (inset) – 10 mm

 43. Body end of a non-biting midge (Chironomidae) larva with prolegs
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– Description: Body shape peg-like, anterior end tapering yet posterior end blunt; creep-
ing welts with tiny hooks on the ventral surface of the abdominal segments; prolegs 
ventrally on terminal segment; a pair of respiratory tubes dorsally; up to 22 mm. Feed-
ing group: Predators. Habitat: Running or still waters in decaying organic matter and in 
algal mats: House flies – Muscidae (Fig. 357/42)

Creeping welts with tiny hooks

Head

Proleg

Paired terminal appendages

8. Head capsule complete and visible (head capsule in Tipulidae small and retracted into 
the thorax); mandibles moving against one another side to side; antennae often well 
developed; some of them can swim: Nematocera  9.

– Head capsule absent or retracted (partially or entirely) into the thorax, usually small; 
mandibles moving up and down, parallel to each other; antennae hidden; larvae incapa-
ble of swimming: Orthorrapha  20.

9. 1–2 prolegs born on the prothorax  10.

– Prothorax without prolegs  13.

10. 2 prolegs born on the prothorax. Description: Body elongated and worm-like; yellow-
ish, brownish or blood red; head sclerotised, rounded, clearly separate from the thorax; 
two pairs of ventral prolegs on prothorax and on the last abdominal segment; prolegs 
terminate in a series of hooks; up to 30 mm long. Feeding group: Collector-gatherers/
Scarpers/Predators/Filter-feeders. Habitat: all kinds of aquatic habitats, buried in soft 
sediment, on stones and in vegetation: Non-biting midges – Chironomidae  
(Figs. 341/15, 357/43–44, and 359/45–47)

Anterior proleg

Filamentous gills

Prolegs on the caudal
segmentHead

– 1 proleg appears on the prothorax  11.

11. Description: Head sclerotised, rounded, clearly separate from the thorax; single proleg 
present ventrally on the prothorax; pair of labral fans (mouthbrushes); swollen posterior 
third of abdomen; single ring of hooks on the last abdominal segment; up to 10 mm 
long. Feeding group: Collector-filterers. Habitat: Streams or rivers, attached to firm 
substrata: Black flies – Simuliidae (Figs. 359/48 and 361/49)

Identification Key: True Flies – Diptera Larvae IV



 45. Anterior part of a non-biting midge (Chirono-
midae) larva, head and prolegs with hooks

 46. Body end of a non-biting midge (Chironomidae) 
larva with prolegs and filamentous gills

 47. Gelatinous egg packet of non-biting midge  
(Chironomidae) – 13 mm

 48. Black fly (Simuliidae) larvae – 10 mm
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Black fly – Simuliidae larvae attached to the bottom and the head of a larva

Eyes

Labral fan

BristlesLabral fans
Eye

Caudal part
of the body

Single
proleg

– Prolegs present at the terminal end of the body and on the prothorax  12.

12. Description: Distinct sclerotised head capsule; body segments with fleshy protuber-
ances or long setae and hairs; single or divided prolegs on the prothorax and the caudal 
segment; up to 5 mm long. Feeding group: Predators. Habitat: lakes, ponds, marshes 
and streams, in the soft sediment or in algal mats: Biting midges  – Ceratopogonidae 
(in part)

Head
Spines or hairs

Prolegs on the prothorax and
on the caudal segment

The larvae of the generea and of biting midgesAtrichopogon Forcipomya

– Description: Body elongated and worm-like; yellowish-brownish; head sclerotised, 
rounded, clearly separate from the thorax; a single ventral proleg born on the protho-
rax and the caudal (often indistinct); posterior spiracles open into a transverse cleft on 
the 8th abdominal segment, between a pair of finger-like processes; up to 15 mm long. 
Feeding group: Collector-gatherers. Habitat: Springs and small upland rivulets, on 
rocks or submerged vegetation: Solitary midges – Thaumaleidae

Head

One proleg
on the prothorax

Proleg on the
caudal segment

Spiracles

Process

Posterior spiracles

8 abdominal segment
th

Setae

Identification Key: True Flies – Diptera Larvae V



 49. Black fly (Simuliidae) larvae – 10 mm

 50. Black fly (Simuliidae) pupa – 5 mm  51. Black fly (Simuliidae) adult – 3 mm



362

13. Description: Body transparent; thoracic segments fused together, thorax wider than 
the abdomen; Chaoborus has paired air sacks in the thorax and the abdomen; antennae 
prehensile and with long setae; larvae rest horizontally in mid water; up to 20 mm.  
Feeding group: Predators. Habitat: Lakes, ponds, marshes: Phantom or ghost midges 
– Chaoboridae (Figs. 335/4 and 363/52)

Eye Anterior air-sacks

Antennae prehensile
and with long setae

Posterior air-sacks

Fan of setaeGut

– Body not transparent  14.

14. Description: Head sclerotised, rounded; abdomen long and tapering; abdomen termi-
nating in a long respiratory tube; up to 35 mm long. Feeding group: Collector-gatherers. 
Habitat: Small, shallow ponds, marshes and streams, in mud or among decaying vegeta-
tion: Phantom crane-flies – Ptychopteridae (Fig. 363/54)

Respiratory tube

Head

– Larva without long respiratory tube  15.

15. Description: Body fat and fleshy; head well developed and retractile into the prothorax; 
transverse lobed plate with 2 spiracles at the body end; dirty whitish to brown in colour; 
up to 50 mm long. Feeding group: Shredders, Predators, Collector-gatherers. Habitat: 
Still or running waters, under stones, in the sediment or among decaying vegetation: 
Tipulomorpha (Figs. 335/2–3 and 365/55)

Head

Lobes

Prolegs with tiny hooks
Gills

Identification Key: True Flies – Diptera Larvae VI



 54. Phantom crane fly (Ptychopteridae) larva – 35 mm

 52. Chaoborus crystallinus (Chaoboridae) larva – 10 mm

 53. Egg packet of Chaoborus crystallinus (Chaoboridae) – 5 mm
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Spiracles Lobes
with water
repelling hairs

Lobes

Gills

Transverse lobed plates at the posterior end of the body – Tipulidae

Crane flies – Tipulidae: Posterior spiracular disc with 6, usually similar lobes,  fringed 
with water-repellent hairs; body without prominent processes.

Phalacrocera sp. (Cylindrotomidae) larva

Posterior spiracular disc

Sclerotized ventral lobes

Head

Prominent processes

Long-bodied crane flies – Cylindrotomidae: Posterior spiracular disc with 6 lobes; 
ventral lobes sclerotised; body with prominent processes.

Creeping welts

Head Anal lobes

Anal lobes

Spiracles
Pedicia larvae

Dicranota larva

Hairy-eyed crane flies – Pediciidae larva: Posterior spiracular disc with 2 elongated 
ventral lobes.
Limoniid crane flies – Limoniidae larva: Posterior spiracular disc with 0–5 lobes.

Trichocera sp. (Trichoceridae) larva

Primitive crane fly (Tanyderidae) larva

Body end of sp.

(Limoniidae)

Hexatoma



 55. Crane fly (Tipulidae) larva and its lobed plate at the body end (inset) – 25 mm

 56. Body end of a crane fly (Tipulidae) larva  57. Egg-laying crane fly (Tipulidae) female – 18 mm
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– Body not fat and fleshy, without posterior spiracular disc  16.

16. Description: Head capsule fully visible, separated from thorax; prolegs absent; most 
segments transversely subdivided, divisions often with dorsal sclerotised plates; 2 poste-
rior spiracles surrounded by 4 setose lobes; up to 8 mm long. Feeding group: Collector-
gatherers. Habitat: Small, shallow ponds, marshes, streams and sewage beds and drains: 
Moth flies – Psychodidae (Fig. 367/58)

Dark spots where sclerites are lackingHead

Anterior and posterior end of the body

– Body segments not subdivided transversely  17.

17. Description: Flattened body consisting of 7 divisions; head fused with the thorax and 
the first abdominal segment; deep constrictions between the divisions; divisions with 
ventral suckers (6) and lateral tufts of filamentous gills; dorsal surface hard, spiny or 
bristly; up to 10 mm long. Feeding group: Scrapers. Habitat: Mountain streams, at-
tached to the upper surfaces of rocks: Net-winged midges – Blephariceridae  
(Fig. 367/60)

Antenna

Powerful median
suckers

Lateral tuft of
filamentous gills

– Cylindrical body without ventral suckers  18.

Identification Key: True Flies – Diptera Larvae VIII



 60. Net-winged midge (Blephariceridae) larva – 10 mm

 58. Moth fly (Psychodidae) larva – 8 mm, and its body-end (inset)

 59. Moth fly (Psychodidae) pupa – 7 mm
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18. Description: Body often U-shaped; 1 or 2 pairs of prolegs on the anterior abdominal 
segments (1–2); abdomen terminating in 2 lobes fringed with setae; up to 10 mm. 
Feeding group: Collector-gatherers. Habitat: Marshes, ponds and streams, on the me-
niscus or amongst submerged vegetation: Meniscus midges – Dixidae (Fig. 369/61)

Antenna

Mouthparts

Head

Flattened lobes behind anal spiracles

Bristles

Rounded pattern

– Body not U-shaped; abdomen without prolegs  19.

19. Description: Cylindrical, bristly body; head sclerotised, rounded and separate from the 
thorax; labrum with brushes of setae; up to 18 mm long. Feeding group: Collector/Fil-
terer, Collector-gatherers. Habitat: Small stagnant waters, temporary pools:  
Mosquitoes – Culicidae (Figs. 337/7–8, 339/9–10, and 369/63)

Antenna

Prominent
mouth brushes

Caudal breathing tube

Appendages

Fan of setae

Identification Key: True Flies – Diptera Larvae IX



 61. Meniscus midge (Dixidae) larva – 8 mm

 63. Mosquito (Culex sp.) larvae hanging from the water surface – 6 mm

 62. Meniscus midge (Dixidae) adult – 5 mm
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– Description: Body slender, transparent; distinct sclerotised head capsule; segments uni-
form; brunch of fine hairs at the posterior end; swim by lashing the body; up to 12 mm 
long. Feeding group: Predators. Habitat: Shallow waters, in soft sediments or in algal 
growths: Biting midges – Ceratopogonidae (in part) (Figs. 371/64–65)

Bunch of fine hairs
at the posterior end of the body

Head
Hairs

20. Description: Body dorsoventrally flattened; colour yellowish to dark brown, often with 
darker pattern; integument (skin) leathery; head strongly sclerotised, non-rectractile; 
posterior pair of spiracles in a transverse cavity surrounded by a bunch of water-repel-
lent bristles; up to 50 mm long. Feeding group: Collector-gatherers. Habitat: Ponds, 
marshes and streams, at the water surface and on the surface of the mud or the detritus: 
Soldier flies – Stratiomyidae (Figs. 347/27 and 371/66)

Head Spiracles surrounded by a prominent bunch
of water repelling bristles

– Head rectractile into the thorax; body soft and fleshy  21.

Identification Key: True Flies – Diptera Larvae X



 67. Horse fly (Tabanidae) larva – 20 mm

 64–65. Anterior and posterior parts of the body of a biting midge (Ceratopogonidae) larva

 66. Soldier fly (Stratiomys sp.) larva – 5 mm
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21. Description: Body cylindrical, both ends tapering; head not strongly sclerotised, 
retractile into the thorax; radially arranged prolegs on the body segments; up to 25 mm 
long. Feeding group: Predators. Habitat: Ponds, marshes and springs, burrowing in the 
sediment: Horse flies, deer flies – Tabanidae (Fig. 371/67)

Head

Abdominal segments girdled by 3-4 pairs of creeping welts

Pointed caudal segment

– Body of various forms; not more than a single pair of prolegs on the abdominal seg-
ments   22. 

22. Description: Abdomen terminating in 2 lobes fringed with setae; 2 obvious spiracles 
at the base of the caudal lobes; well-developed prolegs; up to 20 mm long. Feeding 
group: Predators. Habitat: Streams, under rocks or amongst plant debris: Snipe flies – 
Rhagionidae (Fig. 373/68)

Head

A pair of hairy divergent projections

Well-developed prolegs

– Description: Abdomen terminating in 2 lobes fringed with setae; well-developed pro-
legs; filamentous processes on the body segments; up to 20 mm long.  
Feeding group: Predators. Habitat: Under rocks in the riffles of streams: Water snipe 
flies – Athericidae (Figs. 373/69–70)

Well-developed prolegs

A pair of divergent projections

Spiracles

A pair of divergent projections

Head

Head

Atherix larva

Identification Key: True Flies – Diptera Larvae XI



 68. Snipe fly (Rhagionidae) larva – 20 mm

 69–70. Water snipe fly (Athericidae) larva – 18 mm
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By the superficial observer moss animals or bryozoans (Bryo-
zoa) are easily confused with the sponges, although bryozoans 
differ remarkably from the latter creatures of a far more complex 
organisation. Colonies of the sessile moss animals are mostly com-
posed of narrow, branching tubules, and they live attached to the 
substratum. Colonies may form an encrustation adhering close to 
the surface (Fig. 377/7); however, the tubules may be prostrate or 
erect resembling stolons (Fig. 377/6). Sometimes the colony forms 
a homogenous gelatinous mass with the individuals arranged in a 
strict order within. These transparent colonies are capable of lo-
comotion by sliding (Cristatella mucedo). Each individual (zooid) 
(Figs. 375/1–2) of the colony is composed of a cystid (capsule) and 
a polypide. The anterior part of the body together with the gut and 
the ciliate lophophore (Fig. 375/3) compose the polypide, which 
emerges from the cystid due to the pressure of the body fluid. The 
polypide can be quickly withdrawn by the constriction of strong 
muscles. The minute food particles are passed to the mouth of the 
filter feeder animal by the cilia of the tentacles. The horseshoe-
shaped gut egests waste products near the outer world near the 
lophophore. Freshwater bryozoans are monoecious animals with 
internal fertilisation. In case of freshwater species, the parent col-
ony is left by offspring colonies already capable of settling down. 
The colony fragment swims free with their remnant larval cilia, 
and it settles down a few hours after the release to begin its own 
life. A form of asexual reproduction in moss animals is budding 
that enlarges the colony. Bryozoans survive unfavourable periods 
by producing hibernaculae, i.e. colony fragments surrounded by a 
calcareous envelope. Further types of asexually produced reproduc-
tive structures are the sessoblasts and the floatoblasts (Fig. 375/4), 
both bearing chitinous encapsulation. After dying in autumn, the 
colony regenerates from the sessile sessoblasts the next spring. 
Floatoblasts capable of swimming are released from the dead colo-
nies in spring, and they emerge to the water surface with the aid 
of a peripheral band (annulus) filled with air. By drifting on the 
waterline they serve the dispersal of the species. Species of the fam-
ily Cristatellidae bear floatoblasts with an air-filled annulus. The 
floatoblasts are either pointed or possess minute hooked append-
ages enabling their wide distribution. Plumatella fungosa (fungoid 
bryozoan) (Fig. 377/5) is a frequent species of lakes and oxbows. 
After a while, its colonies produce tubercular structures reaching 
even the size of a child’s head. This species often forms spindle-
shaped colonies entwining reed stems. The colony of Fredericella 
sultana (Fig. 377/6) is composed of somewhat branching, long tu-
bules.

Chapter : Moss Animals – Bryozoa

Paludicella

articulata
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 1–2. Moss animal (Bryozoa) zooid – 1 mm (light microscopic image)

 3. Ciliated tentacle of Bryozoa  4. Floatoblasts of Plumatella fungosa – 500 μm
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1. Colony branched and tubular; lophophore circular  2.

– Colony branched and tubular, or gelatinous; lophophore U-shaped  3.

2. Description: Colony consisting of club-shaped units; statoblasts not produced but cal-
careous spindle–like or irregular nodules serve as overwintering bodies. Habitat: Rivers, 
canals or lakes: Paludicella articulata

U-shaped and circular lophophore and a colony part of Paludicella articulata

– Description: Branches antler-like, partly erect, partly creeping; statoblasts kidney-
shaped without a ring (annulus) filled with gas. Habitat: Still or slow-flowing waters: 
Fredericella (Fig. 377/6)

3. Description: Colony branched (Plumatella repens) or forming a carpet-like encrustation 
on the substratum (Plumatella fungosa); statoblasts and floatoblasts oval; floatoblasts 
with a ring filled with gas. Habitat: Still or slow-flowing waters: Plumatella  
(Figs. 377/5, 7 and 375/4)

Kidney-shaped statoblasts of and oval floatoblasts ofFredericella sp. Plumatella sp.

– Colony gelatinous  4.

4. Description: Colony colourless or yellowish and triangular in shape; zooids all extend-
ing the same direction; statoblasts oval with pointed ends. Habitat: Still or running 
waters: Lophopus

– Description: Colony colourless, circular or elliptical; zooids extending the different 
directions; statoblasts circular with a double row of hooks marginally. Habitat: Still 
waters: Cristatella

– Description: Colony flat, irregular, branching rosettes and may very large (1 m); zooids 
extending the different directions; statoblasts circular with a single row of hooks mar-
ginally. Habitat: Still or slow-flowing waters: Pectinatella

Pointed end

Double row of hooks Hooks

Floatoblasts of , andLophopus crystallinus Cristatella mucedo Pectinatella magnifica

Identification Key: Moss animals – Bryozoa



 5. Plumatella fungosa colony – 8 cm

 6. Part of Fredericella sultana colony – 1 cm  7. Part of Plumatella repens colony – 1 cm
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Captions for Photographs
Invertebrata
 1.  Colony of a freshwater sponge (Spongilla lacustris) – 30 mm, p. 11
 2.  Moss animal (Bryozoa) zooid – 1 mm
 3.  Bladder snail (Haitia  acuta) – 10 mm
 4.  Duck mussel (Anodonta anatina) – 70 mm
 5.  Seed shrimp (Ostracoda) – 1 mm, p. 13
 6.  Dendrocoelum lacteum/Platyhelminthes – 25 mm
 7.  Hydra (Hydra vulgaris) – 10 mm
 8.  Oligochaeta/Annelida  – 2 mm
 9.  Medicinal leech (Hirudo medicinalis) – 80 mm, p. 15
 10. Fish leech (Italobdella ciosi) – 20 mm
 11.  Rotifer (Brachionus sp.) with eggs – 200 mm
 12.  Hairyback (Chaetonotus sp.) – 200 mm
 13.  Black fly (Simuliidae) larva – 5 mm, p. 17
 14.  Tabanid (Tabanidae) larva – 20 mm
 15.  Small china-mark larva (Cataclysta lemnata) – 18 mm
 16.  Aquatic leaf beetle larva (Donaciinae) – 12 mm
 17.  Water mite (Hydrachna sp.) – 2 mm, p. 19
 18.  Side swimmers (Gammaridae) – 20 mm
 19.  Stone crayfish (Austropotamobius torrentium) – 9 cm
 20.  Water spider (Argyroneta aquatica) – 16 mm
 21.  Diving beetle (Hydroporinae) – 5 mm, p. 21
 22.  Diving beetle (Laccophilus sp.) – 5 mm
 23.  Water stick insect (Ranatra linearis) feeding on lesser water boatman (Corixidae) – 35 mm
 24.  Osmylus fulvicephalus/Neuroptera larva – 15 mm, p. 23
 25.  Isotomurus palustris/Collembola – 2.5 mm
 26.  Podura aquatica/Collembola – 1.2 mm
 27.  Podura aquatica/Collembola specimens on the water surface – 1.2 mm
 28.  Alderfly (Sialis) larva – 26 mm, p. 25
 29.  Larva of great diving beetle (Dytiscus marginalis) – 30 mm
 26.  Colymbetes/Coleoptera larva – 8 mm
 27.  Saucer bug (Ilyocoris cimicoides) larva – 10 mm
 28.  Platycnemidae/Odonata larva – 17 mm, p. 27
 29.  Anax imperator/Odonata larva – 40 mm
 30.  Metreletus balcanicus/Ephemeroptera larva – 7 mm
 31.  Nemoura cinerea/Plecoptera larva – 8 mm

Sponges – Porifera
 1.  Colony of a freshwater sponge (Spongilla lacustris) – 20 cm, p. 29
 2.  Gemmules of Spongilla lacustris – 1 mm
 3.  Colony of Ephydatia fluviatilis – 4 cm
 4.  Needle-like spicules in the colony of Spongilla lacustris (light microscopic image), p. 31
 5.  Spicule of Spongilla lacustris (scanning electron microscopic image)
 6.  Gemmule of Spongilla lacustris (scanning electron micrograph)
 7.  Gemmoscleres of Spongilla lacustris (scanning electron micrograph)

Cnidarians – Cnidaria
 1.  Hydra vulgaris captured a side swimmer (Gammaridae) – 15 mm, p. 33
 2.  Part of hydra’s tentacle and two discharged cnidocysts (light microscopic image)
 3.  Green hydra (Hydra viridissima) – 15 mm
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 4.  Green hydra (Hydra viridissima) – 15 mm (light microscopic image)
 5.  Freshwater jellyfish (Craspedacusta sowerbyi) – 20 mm, p. 35
 6.  Freshwater jellyfish (Craspedacusta sowerbyi) capturing water flea
 7.  Water flea in the gastric cavity of freshwater jellyfish (Craspedacusta sowerbyi)

Flatworms – Platyhelminthes
 1.  Microturbellaria – 1 mm (light microscopic image), p. 37
 2.  Typhloplana viridata – 1 mm (light microscopic image)
 3.  Dugesia gonocephala – 30 mm
 4.  Egg capsules of Dugesia gonocephala
 5.  Dugesia gonocephala – 30 mm, p. 39
 6.  Egg capsule of Dugesia gonocephala
 7.  Dugesia lugubris – 20 mm
 8.  Dendrocoelum lacteum – 25 mm, p. 41
 9.  Polycelis nigra – 15 mm
 10.  Eyes of Polycelis nigra (light microscopic image)
 11.  Planaria torva – 12 mm
 12.  Dugesia gonocephala – 30 mm, p. 43
 13.  Crenobia alpina – 15 mm
 14.  Dugesia lugubris and its head – 20 mm

Hairybacks – Gastrotricha, Waterbears  – Tardigrada
 1–2.  Hairybacks (Chaetonotus sp.) – 600 mm (light microscopic image), p. 45
 3.  Waterbear (Tardigrada) – 1 mm (light microscopic image)

Rotifers – Rotifera
 1.  Brachionus sp. – 500 mm (light microscopic image), p. 47
 2.  Bdelloid rotifer (Bdelloidea) – 600 mm (light microscopic image)
 3.  Brachionus sp. – 500 mm (light microscopic image)
 4.  Colony of Conochilus unicornis – 380 mm (light microscopic image), p. 49
 5.  Asplanchna sp. – 1 mm (light microscopic image)
 6.  Gastric glands of Asplanchna brightwelli (light microscopic image)
 7.  Protonephridium of Asplanchna brightwelli (light microscopic image)
 8.  Conochilus hippocrepis colony – 800 mm (light microscopic image), p. 51
 9.  Brachionus sp. – 500 mm (light microscopic image)
 10.  Brachionus sp. with eggs – 500 mm (light microscopic image)
 11.  Emergence of Brachionus specimen from the egg (light microscopic image)
   12–13.  Bdelloidea sp. – 600 mm (light microscopic image), p. 53
 14.  Brachionus sp. – 500 mm (light microscopic image)
 15.  Brachionus sp. with eggs – 500 mm (light microscopic image)
   16–17.  Platyias quadricornis – 350 mm (light microscopic image), p. 55
 18.  Lepadella ovalis – 200 mm (light microscopic image)
 19.  Lecane sp. – 300 mm (light microscopic image)
 20.  Cephalodella gibba – 300 mm (light microscopic image), p. 57
 21.  Cephalodella sp. filled with zoochlorellae – 300 mm (light microscopic image)
 22.  Monommata sp. – 700 mm (light microscopic image)
 23.  Notommata specimen parasited by unknown microeukaryotes – 1 mm (light microscopic image)
 24.  Gastropus stylifer – 350 mm (light microscopic image), p. 59
 25.  Synchaeta sp. – 600 mm (light microscopic image)
   26–27.  Synchaeta pectinata – 600 mm (light microscopic image)
 28.  Keratella sp. – 300 mm (light microscopic image), p. 61
 29.  Keratella sp.  with eggs – 300 mm (light microscopic image)
 30.  Kellicottia longispina – 860 mm (light microscopic image)
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 31.  Notholca sp. – 200 mm (light microscopic image)
 32.  Asplanchna sp. – 1 mm (light microscopic image), p. 63
 33.  Polyarthra sp. – 200 mm (light microscopic image)
 34.  Filinia sp. with eggs – 200 mm (light microscopic image)
 35.  Filinia sp. – 200 mm (light microscopic image)
 36.  Testudinella sp. – 200 mm (light microscopic image), p. 65
 37.  Testudinella patina – 200 mm (light microscopic image)
   38–39. Floscularia sp. – 1.5 mm (light microscopic image)
 40.  Ptygura sp. – 750 mm (light microscopic image), p. 67
 41.  Collotheca ornata cornuta – 650 mm (light microscopic image)
 42.  Conochilus unicornis colony – 380 mm
   43–44. Collotheca coronetta – 700 mm (light microscopic image), p. 69
   45–46. Cupelopagis vorax – 900 mm (light microscopic image)

Horsehair Worms – Nematomorpha, Roundworms – Nematoda
   1–2. Horsehair worms (Gordius sp.) – 20 cm, p. 71
   3–4. Roundworms (Nematoda) – 1 mm (light microscopic image)

Snails, Limpets and Mussels – Mollusca
 1.  Marsh snail (Stagnicola palustris, Lymnaeidae) – 30 mm, p. 73
 2.  River limpet (Ancylus fluviatilis, Planorbidae) – 8 mm
 3.  Ferrissia clessiniana (Planorbidae) – 4 mm
 4.  Ferrissia clessiniana (Planorbidae) – 4 mm, p. 75
 5.  Theodoxus danubialis (Neritidae) shells – 14 mm
 6.  Theodoxus fluviatilis (Neritidae) shells – 13 mm
     7–8. River snail (Viviparus contectus, Viviparidae) – 40 mm, p. 77
 9.  Bythinella austriaca (Hydrobiidae) – 2 mm
 10.  Bythiospeum hungaricum (Hydrobiidae) shells – 2 mm
 11.  Faucet snail (Bithynia tentaculata, Bithyniidae) – 15 mm, p. 79
 12.  Faucet snail (Bithynia tentaculata, Bithyniidae) – 15 mm
 13.  Fagotia esperi (Melanopsidae) – 22 mm
 14.  Red-rimmed melania (Melanoides tuberculatus, Thiaridae) – 40 mm
 15.  Ram’s horn (Planorbis planorbis, Planorbidae) – 21 mm, p. 81
 16.  Marsh snail (Stagnicola palustris, Lymnaeidae) – 10 mm
 17.  Ear snail (Radix auricularia, Lymnaeidae) – 18 mm
 18.  Bladder snail (Physa fontinalis, Physidae) – 10 mm, p. 83
 19.  Bladder snail (Physa fontinalis, Physidae) – 10 mm
 20.  Oxyloma elegans (Succineidae) – 12 mm
 21.  Unio sp. with zebra mussel (Dreissena polymorpha, Dreissenidae) – 60 mm, p. 85
 22.  Zebra mussels (Dreissena polymorpha, Dreissenidae) – 10 mm
 23.  Nut orb mussel (Sphaerium rivicola, Sphaeridae) shells – 24 mm
 24.  Lake limpet (Acroloxus lacustris, Acroloxidae) – 7 mm, p. 87
 25.  Borysthenia naticina (Valvatidae) – 7 mm
 26.  River limpets (Ancylus fluviatilis, Planorbidae) – 8 mm
   27–28. Theodoxus transversalis (Neritidae) – 9 mm, p. 89
 29.  Shell of young Viviparus contectus (Viviparidae) with ‘hairs’ – 20 mm
 30.  Faucet snail (Bithynia tentaculata, Bithyniidae) – 15 mm, p. 91
 31.  Shells of Amphimelania holandri (Melanopsidae) – 10–17 mm
 32.  Shells of Fagotia daudebartii (Melanopsidae) – 20 mm
 33.  Great ram’s horn snail (Planorbarius corneus, Planorbidae) – 30 mm, p. 93
 34.  Bythinella pannonica (Hydrobiidae) – 4 mm
 35.  Ram’s horn (Planorbis planorbis, Planorbidae) – 21 mm
 36.  Great pond snail (Lymnaea stagnalis, Lymnaeidae) – 50 mm, p. 95
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 37.  Bladder snail (Haitia acuta, Physidae) – 17 mm
 38.  Zebra mussel (Dreissena polymorpha, Dreissenidae) on the Anodonta shell – 10 mm, p. 97
 39.  Zebra mussel (Dreissena polymorpha, Dreissenidae) – 10 mm
 40.  Zebra mussel (Dreissena polymorpha, Dreissenidae) – 10 mm
   41–42. Shells of swollen river mussel (Unio tumidus, Unionidae) – 60 mm, p. 99
 43.  Shell of duck mussel (Anodonta anatina, Unionidae) – 70 mm
 44.  Shell of Chinese pond mussel (Sinanodonta woodiana, Unionidae) – 200 mm
 45.  Thick shelled river mussel (Unio crassus, Unionidae) – 90 mm
 46.  Depressed river mussel (Pseudanodonta complanata, Unionidae) – 120 mm, p. 101
 47.  European fingernail clams (Sphaerium corneum, Sphaeriidae) – 10 mm
 48.  Pisidium henslowanum (upper three) – 3.5 mm, and Pisidium supinum shells – 5 mm
 49.  Lake fingernail clam (Musculinum lacustre, Sphaeriidae) shells – 15 mm, p. 103
 50.  Greater European pea clam (Pisidium amnicum, Sphaeriidae) shells – 10 mm
 51.  Corbicula fluminalis (Corbiculidae) shell – 20 mm
 52.  Corbicula fluminea (Corbiculidae) shells (adult – 26 mm and juveniles – 10 mm)

Segmented Worms – Annelida
    1–2. Aeolosoma sp. (Aeolosomatidae) – 1 mm (light microscopic images), p. 105
 3.  Criodrilus lacuum (Criodrilidae) – 15 cm and its unique, elongated cocoon (inset)
 4.  Italobdella ciosi (Piscicolidae) – 20 mm
 5.  Fish leech (Piscicola geometra, Piscicolidae) – 60 mm, p. 107
 6.  Branchiobdella sp. (Branchiobdellidae) and its eggs on the body of stone crayfish – 5 mm
 7.  Glossiphonia complanata (Glossiphoniidae) – 30 mm
 8.  Glossiphonia complanata (Glossiphoniidae) with its eggs on the ventral surface
 9.  Haementeria costata (Glossiphoniidae) with its offspring on the ventral surface of the body – 70 mm and 

feeding of Glossiphonia complanata (Glossiphoniidae) (inset), p. 109
 10.  Horse leeches (Haemopis sanguisuga, Haemopidae) feeding on earthworm – 60 mm
 11.   Medicinal leech (Hirudo medicinalis, Hirudinidae), and its three jaws (inset) in the oral cavity, p. 111
 12.  Trocheta sp. (Erpobdellidae) – 90 mm
 13.  Aeolosoma sp. (Aeolosomatidae) – 3 mm (light microscopic image), p. 113
 14.  Stylaria lacustris (Naididae) – 6 mm (light microscopic image)
 15.  Tubifex sp. (Tubificidae) – 20 cm
 16.  Glossiphonia complanata (Glossiphoniidae) – 30 mm
 17.  Eight-eyed leech (Erpobdella octoculata, Erpobdellidae) – 40 mm and its egg capsules (inset), p. 115
 18.  Medicinal leech (Hirudo medicinalis, Hirudinidae) – 80 mm
 19.  Egg cocoons of medicinal leech – 15 mm

Water Spiders and Mites – Chelicerata
 1.  Aquatic mite (Pentatax) – 1.5 mm (light microscopic image), p. 117
 2.  Aquatic mite (Hydrachna) feeding on plumed gnat (Chironomidae) larva
 3.  Spinning of water spider (Argyroneta aquatica) – 16 mm
 4.  Water spider captured water slater and feeding on a caddisfly larva (inset), p. 119
 5.  Female water spider (Argyroneta aquatica) with its egg cocoon
     6–7. Raft spider (Dolomedes fimbriatus) male and female – 20 mm

Crustaceans – Crustacea
 1.  Water slater (Asellus aquaticus) – 15 mm, p. 121
 2.  Hemimysis anomala – 11 mm
 3.  Side swimmers (Gammaridae) – 20 mm, p. 123
 4.  Spiny-cheek crayfish (Orconectes limosus) – 12 cm
 5.  Noble crayfish (Astacus astacus) – 15 cm, p. 125
 6.  Noble crayfish (Astacus astacus) – 15 cm
 7.  Branchinecta ferox male – 20 mm, p. 127
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 8.  Branchinecta ferox female – 20 mm
 9.  Branchipus schaefferi male – 20 mm
 10.  Branchipus schaefferi female – 20 mm, p. 129
 11.  Rice apus (Triops cancriformis) – 40 mm
 12.  Cyzicus tetracerus – 12 mm
 13.  Bosmina sp. with eggs – 1 mm (light microscopic image), p. 131
 14.  Bosmina with sexual eggs – 1 mm (light microscopic image)
 15.  Ephippia with sexual eggs of water fleas on the water surface – 0.5 mm
 16.  Ephippia with sexual eggs of water fleas at pond margin – 0.5 mm
 17.  Eye of Leptodora kindti (light microscopic image), p. 133
 18.  Brood-pouch of Leptodora kindti with embryos (light microscopic image) 
 19.  Head of Daphnia cucullata (light microscopic image)
 20.  Furca of Daphnia cucullata (light microscopic image)
 21.  Simocephalus sp. with eggs – 3.5 mm (light microscopic image), p. 135
 22.  Bosmina longirostris – 1 mm (light microscopic image)
 23.  Moina sp. – 1.5 mm (light microscopic image)
 24.  Ceriodaphnia sp. – 1.5 mm (light microscopic image)
 25.  Sida crystallina – 3 mm (light microscopic image), p. 137
 26.  Chydoridae sp. – 0.5 mm (light microscopic image)
 27.  Seed shrimp (Ostracoda) – 2 mm (light microscopic image)
 28.  Female copepod (Cyclopoida) with egg sacks – 3 mm (light microscopic image), p. 139
 29.  First antennae of male copepod (Cyclopoida) (light microscopic image)
 30.  Nauplius larva of Cyclopoida – 0.5 mm (light microscopic image)
 31.  Cyclopoida copepodits and a rotifer (Rotifera) – 1 mm (light microscopic image)
 32.  Oil droplets in Cyclopoida body – 3 mm (light microscopic image), p. 141
 33.  Diaptomus sp. – 2 mm (light microscopic image)
 34.  Oil droplets in nauplius larva of Cyclopoida – 0.5 mm (light microscopic image)
 35.  Fish louse (Argulus foliaceus) – 10 mm (light microscopic image), p. 143
 36.  Young Leptodora kindti – 3 mm (light microscopic image)
 37.  Head of Leptodora kindti with cerebral ganglia and eye (light microscopic image)
 38.  Rice apus (Triops cancriformis) – 40 mm, p. 145
   39–40. Cyzicus tetracerus – 12 mm
 41.  Limnomysis benedeni – 18 mm and Katamysis warpachowskyi – 6 mm, p. 147
 42.  Seed shrimp (Ostracoda) – 2 mm (light microscopic image)
 43.  Noble crayfish (Astacus astacus) – 15 cm
 44.  Branchipus schaefferi female – 20 mm, p. 149
 45.  Female copepod (Cyclopoida) with egg sacks – 3 mm (light microscopic image)
 46.  Diaptomus sp. – 2 mm (light microscopic image)
 47.  Canthocamptidae sp. – 1 mm (light microscopic image)
 48.  Side swimmer (Gammaridae) – 20 mm, p. 151
 49.  Water slater (Asellus aquaticus) – 15 mm
 50.  Sida crystallina – 3 mm (light microscopic image)
 51.  Chydoridae sp.  – 0.5 mm (light microscopic image), p. 153
 52.  Daphnia magna – 4 mm (light microscopic image)
 53.  Ceriodaphnia reticulata – 2 mm (light microscopic image)
 54.  Bosmina longirostris – 1 mm (light microscopic image)
 55.  Daphnia longispina – 2 mm (light microscopic image), p. 155
 56.  Daphnia cucullata – 1 mm (light microscopic image)
 57.  Spiny-cheek crayfish (Orconectes limosus) – 12 cm
 58.  Stone crayfish (Austropotamobius torrentium) – 9 cm, p. 157
 59.  Stone crayfish (Austropotamobius torrentium) – 9 cm
 60. Noble crayfish (Astacus astacus) – 15 cm, p. 159
 61.  Niphargus sp. – 10 mm
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 62.  Chelicorophium curvispinum – 6 mm
   63–64. Bank hopper (Orchestia cavimana) – 22 mm, p. 161
 65.  Side swimmer (Gammaridae) – 15 mm

Springtails – Collembola
 1.  Podura aquatica (Poduridae) specimens on the water surface – 1.2 mm, p. 163
 2.  Podura aquatica (Poduridae) specimens on the water surface – 1.2 mm
 3.  Podura aquatica (Poduridae) specimens on the water surface – 1.2 mm

Mayflies – Ephemeroptera
 1.  Baetis rhodani (Baetidae) male sub-imago – 10 mm, p. 165
 2.  Heptageniidae sub-imago – 12 mm
 3.  Baetidae imagos on a red car – 9 mm, p. 167
 4.  Baetis rhodani (Baetidae) male imago on a windscreen – 7 mm
 5.  Egg-laying of Ephemera danica (Ephemeridae) female on a red car – 20 mm
     6–7. Mass swarming of  Ephoron virgo (Polymitarcyidae) on a Danube bridge, p. 169
 8.  Millions of females land and lay their yellow egg packet on the road of the bridge
 9.  Ecdyonurus sp. (Heptageniidae) larva – 10 mm, p. 171
 10.  Siphlonurus lacustris (Siphlonuridae) larva – 10 mm
 11.  Ephemera vulgata (Ephemeridae) larva – 30 mm, p. 173
 12.  Egg laying of Ephemera danica (Ephemeridae) female (inset) and larva – 30 mm
 13.  Ephoron virgo (Polymitarcyidae) larva – 15 mm
 14.  Isonychia ignota (Isonychidae) larva – 20 mm, p. 175
 15.  Cloeon dipterum (Baetidae) larva – 6 mm
 16.  Metreletus balcanicus (Ameletidae) larva – 11 mm, p. 177
   17–18. Leptophlebiidae larvae – 10 mm
 19.  Ecdyonurus sp. (Heptageniidae) larva – 10 mm, p. 179
 20.  Epeorus assimilis (Heptageniidae) larva – 10 mm
   21–24. Moulting of Ephoron virgo (Polymitarcyidae) sub-imago – 15 mm, p. 181
 25.  Ephemera danica (Ephemeridae) larva – 30 mm, p. 183
 26.  Palingenia longicauda (Palingeniidae) larvae – 30 mm
 27.  Ephoron virgo (Polymitarcyidae) larva (15 mm) and its head
   28-29. Moulting of Palingenia longicauda (Palingeniidae) sub-imago – 40 mm, p. 185
 30.  Caenidae larvae – 9 mm
 31.  Isonychia ignota (Isonychiidae) larva – 20 mm, p. 187
 32.  Isonychia ignota (Isonychiidae) larva – 20 mm
 33.  Baetidae sub-imago – 8 mm
 34.  Cloeon dipterum (Baetidae) larvae – 6 mm, p. 189
 35.  Siphlonurus lacustris (Siphlonuridae) larva – 10 mm
 36.  Siphlonurus lacustris (Siphlonuridae) larva – 10 mm
 37.  Siphlonurus lacustris (Siphlonuridae) larva – 10 mm, p. 191
 38.  Siphlonurus lacustris (Siphlonuridae) larva – 10 mm
 39.  Metreletus balcanicus (Ameletidae) larva – 11 mm
 40.  Paraleptophlebia sp. (Leptophlebiidae) larva – 10 mm, p. 193
 41.  Serratella ignita (Ephemerellidae) larva – 9 mm
 42.  Torleya major (Ephemerellidae) larva – 8 mm

Dragonflies and Damselflies – Odonata
 1.  Head of vagrant sympetrum (Sympetrum vulgatum, Libellulidae) adult, p. 195
 2.  Emergence of Gomphus flavipes (Gomphidae) – 40 mm
 3.  Hawker (Aeschnidae) larva – 50 mm, and feeding on a side swimmer (Gammaridae) (inset), p. 197
 4.  Platycnemid damselfly (Platycnemidae) larva – 17 mm
 5.  Broad-winged damselflies (Coenagrionidae) larva – 15 mm



Captions for Photographs384
 6.  Common ischnura (Ischnura elegans, Coenagrionidae) adult – 35 mm, p. 199
 7.  Common ischnura (Ischnura elegans, Coenagrionidae) larva – 15 mm
 8.  Microscopic photo of the part of the broad-winged damselfly (Coenagrionidae) gill
 9.  Golden-ringed dragonfly (Cordulegaster heros, Cordulegasteridae) larva (inset) and adult, p. 201
 10.  Newly moulted golden-ringed dragonfly (Cordulegaster heros, Cordulegasteridae) larva – 20 mm
 11.  Copulating of black-lined orthetrum (Orthetrum cancellatum, Libellulidae)
 12.  Banded demoiselle (Calopterix splendens, Calopterygidae) male – 45 mm, p. 203
 13.  Banded demoiselle (Calopterix splendens, Calopterygidae) larva – 45 mm
 14.  Emerald damselfly (Lestidae) larva – 30 mm
 15.  Emerald damselfly (Lestidae) larva – 30 mm, p. 205
 16.  Platycnemid damselfly (Platycnemidae) larva – 17 mm and adult (inset)
 17.  Broad-winged damselfly (Coenagrionidae) larva – 16 mm
 18.  Club-tailed dragonfly (Gomphidae) larva – 25 mm, p. 207
 19.  Emperor dragonfly (Anax imperator, Aeschnidae) larva captured a fish – 40 mm
 20.  Golden-ringed dragonfly (Cordulegaster heros, Cordulegasteridae) larva – 20 mm, p. 209
 21.  Skimmer (Sympetrum sp., Libellulidae) larva – 13 mm
 22.  Skimmer (Libellulidae) larva – 18 mm

Stoneflies – Plecoptera
 1.  Needlefly stonefly (Leuctridae) imago and larva (Leuctra braueri) (inset) – 10 mm, p. 211
 2.  Forestfly (Nemouridae) – 10 mm
 3.  Common forestfly (Nemoura cinerea, Nemouridae) larva – 10 mm
 4.  Isoperla tripartita (Perlodidae) – 12 mm, p. 213
 5.  Nymphal skin (exuvium) of Perla abdominalis (Perlidae) – 30 mm
 6.  Mature and young (inset) common forestfly (Nemoura cinerea, Nemouridae) larva
 7.  Egg-laying Perla abdominalis (Perlidae) female on the asphalt road– 30 mm, p. 215
 8.  Isoperla sp. (Perlodidae) larva – 28 mm
 9.  Leuctra braueri (Leuctridae) young larvae – 10 mm
 10.  Common forestfly (Nemoura cinerea, Nemouridae) adult – 10 mm, p. 217
 11.  Common forestfly (Nemoura cinerea, Nemouridae) larvae – 10 mm
 12.  Needlefly (Leuctridae) imago and Leuctra braueri (Leuctridae) larva (inset) – 10 mm, p. 219
 13.  Needlefly (Leuctridae) larva– 10 mm
 14.  Snowfly (Capniidae) larva– 8 mm
 15.  Perla sp. (Perlidae) larva – 20 mm
 16.  Isoperla sp. (Perlodidae) larva – 28 mm, p. 221
 17.  Leuctra braueri (Leuctridae) young larvae – 10 mm
 18.  Perla sp. (Perlidae) larva – 30 mm

Water Bugs – Heteroptera
 1.  Velia saulii (Veliidae) – 8 mm, p. 223
 2.  Water cricket (Veliidae) – 8 mm
 3.  Microvelia reticulata (Veliidae) specimens – 2.5 mm
 4.  Water scorpion (Nepa cinerea, Nepidae) – 23 mm, p. 225
 5.  Water stick insect (Ranatra linearis, Nepidae) captured a lesser water boatman (Corixidae) – 35 mm
 6.  Lesser water boatman (Sigara sp., Corixidae) – 10 mm
 7.  Saucer bug (Ilyocoris cimicoides, Naucoridae) – 16 mm, p. 229
 8.  Stream dwelling bug (Aphelocheirus aestivalis, Aphelocheiridae) – 12 mm
 9.  Backswimmer (Notonectidae) larva – 16 mm, p. 231
 10.  Pygmy backswimmer (Plea minutissima, Pleidae) – 3 mm
 11.  Water cricket (Veliidae) – 8 mm, p. 233
 12.  Water cricket (Veliidae) larva – 6 mm
 13.  Feeding pond skater (Gerridae) and water cricket (Mesovelia sp., Mesoveliidae) (white arrow) – 2.5 mm, 

p. 235
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 14.  Anterior part of the pond skater’s (Gerridae) body from dorsal view – 12 mm
 15.  Copulating water measurers (Hydrometra stagnorum, Hydrometridae)
 16.  Water measurers (Hydrometra stagnorum, Hydrometridae) feeding on mosquito (Culicidae), p. 237
 17.  Pond skater (Gerridae) – 12 mm
 18.  Water stick insect (Ranatra linearis, Nepidae) capturing a water slater (Asellus aquaticus, Asellidae)
 19.  Water scorpion (Nepa cinerea, Nepidae) feeding on a Hydropsychidae larva, p. 239
 20.  Water scorpion (Nepa cinerea, Nepidae) feeding on a Cloeon dipterum (Baetidae) larva
 21.  Eggs of the water stick insect (Ranatra linearis, Nepidae) in the tissue of water plant – 2 mm
 22.  Larva of a saucer bug (Ilyocoris cimicoides, Naucoridae) – 11 mm, p. 241
 23.  Stream dwelling bug (Aphelocheirus aestivalis, Aphelocheiridae) in ventral view – 12 mm
 24.  Backswimmer (Notonectidae) on the water surface with dorsal side up – 16 mm, p. 243
 25.  Cannibalism of backswimmer (Notonectidae) larvae

Beetles – Coleoptera
 1.  Whirligig beetle (Gyrinidae) on the water surface and in plan view (inset) – 7 mm, p. 245 
     2–3. Whirligig beetle (Gyrinidae) larva – 8 mm
 4.  Larvae of crawling water beetle (Haliplidae) – 8 mm
 5.  Crawling water beetle (Haliplidae) – 4 mm, p. 247
 6.  Crawling water beetle (Haliplidae) ventrally – 4 mm
     7–8. Noterus clavicornis (Noteridae) adult dorsally and ventrally – 4 mm
 9.  Cybister lateralimarginalis (Dytiscidae) adult – 37 mm, P. 249
 10.  Widened pro- and mesotarsi of the frontleg of a male diving beetle from ventral view
   11–12. Laccophilus hyalinus (Dytiscidae) adult – 5 mm
 13.  A female Dytiscus dimidiatus (Dytiscidae) capturing a tadpole – 29–39 mm, p. 251
 14.   Larva of Dytiscus sp. (Dytiscidae) feeding on a water slater (Asellus aquaticus)
 15.  Pupa of Dytiscus dimidiatus (Dytiscidae) – 29 mm, p. 253
   16–18. Newly emerged Dytiscus dimidiatus (Dytiscidae) – 29 mm
 19.  Hyphydrus ovatus (Dytiscidae) adult – 3.9–5.3 mm, p. 255
 20.  Hyphydrus ovatus (Dytiscidae) larva – 6 mm
 21.  Platambus maculatus (Dytiscidae) adult – 8 mm
 22.  Platambus maculatus (Dytiscidae) larva – 12 mm
 23.  Breathing Hydrochara caraboides (Hydrophilidae) on the water surface – 15 mm, p. 257
 24.  Great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva feeding on an orb mussel  

(Sphaeridae) – 60 mm
 25.  Great silver water beetle (Hydrophilus piceus, Hydrophilidae) – 40 mm, p. 259
   26–27. Helophorus sp. (Helophoridae) adult – 4 mm
 28.  Newly moulted great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva – 60 mm, p. 261
 29.  Helochares obscurus (Hydrophilidae) female with eggs and long-toed water beetle (Dryopidae) – 6 mm
 30.  Larvae of marsh beetle (Scirtidae) – 6 mm
 31.  Newly emerged Donaciinae (Chrysomelidae) adult and larva (inset) – 12 mm, p. 263
 32.  Copulation of Plateumaris sericea (Chrysomelidae) – 12 mm
 33.  Plateumaris sericea (Chrysomelidae) adult – 12 mm
 34.  Gyrinus substriatus (Gyrinidae) adult – 7 mm, p. 265
 35.  Whirligig beetle (Gyrinidae) larva – 8 mm
 36.  Agabus undulatus (Dytiscidae) adult with thread-like antennae – 7 mm
 37.  Copulation of Plateumaris sericea (Chrysomelidae) – 12 mm, p. 267
 38.  Donaciinae (Chrysomelidae) larva – 12 mm
 39.  Donaciinae (Chrysomelidae) pupa – 12 mm
 40.  Copulation of marsh beetles (Scirtidae) – 5 mm, p. 269
 41.  Larva of marsh beetle (Scirtidae) – 6 mm
 42.  Limnius volckmari (Elmidae) adult – 3 mm
 43.  Larva of Limnius volckmari (Elmidae) – 4 mm
 44.  Limnius volckmari (Elmidae) adult – 3 mm, p. 271
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 45.  Limnius sp. (Elmidae) larva – 5 mm
 46.  Crawling water beetle (Haliplidae) dorsally – 4 mm
 47.  Crawling water beetle (Haliplidae) ventrally – 4 mm
 48.  Noterus clavicornis (Noteridae) adult dorsally – 4 mm, p. 273
 49.  Noterus clavicornis (Noteridae) adult from lateral view – 4 mm
 50.  Hyphydrus ovatus (Dytiscidae) – 5 mm
 51.  Hyphydrus ovatus (Dytiscidae) larva – 6 mm
 52.  Colymbetes fuscus (Dytiscidae) adult – 16 mm, p. 275
 53.  Great diving beetle (Dytiscus marginalis, Dytiscidae) larva feeding on a tadpole
 54.  Diving beetle (Cybister lateralimarginalis, Dytiscidae) larva feeding on a backswimmer  larva
 55.  Agabus undulatus (Dytiscidae) adult – 7 mm, p. 277
 56.  Platambus maculatus (Dytiscidae) adult – 8 mm
 57.  Acilius sulcatus (Dytiscidae) adult – 18 mm
 58.  Acilius sulcatus (Dytiscidae) larva – 17 mm
 59.  Hydroporinae (Dytiscidae) adult – 5 mm, p. 279
 60.  Hydroporinae (Dytiscidae) larva and its head (inset) – 7 mm
 61.  Long-toed water beetle (Dryopidae) dorsally and under the water surface (inset) – 5 mm, p. 281
 62.  Helophoridae adult – 4 mm
 63.  Lesser silver water beetle (Hydrochara caraboides, Hydrophilidae) adult – 15 mm
 64.  Hydrobius fuscipes (Hydrophilidae) adults – 6 mm, p. 283
 65.  Enochrus quadripunctatus (Hydrophilidae) adult – 5 mm
 66.  Great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva – 60 mm
 67.  Great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva feeding on marsh snail (Stagnicola 

palustris)
 68.  Hydrochara flavipes (Hydrophilidae) adult – 18 mm, p. 285
 69.  Egg case of the great silver water beetle (Hydrophilus piceus, Hydrophilidae)
 70.  Great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva – 60 mm
 71.  Donaciinae (Chrysomelidae) larva – 12 mm, p. 87
 72.  Dytiscus (Dytiscidae) larva feeding on caddis fly larva – 60 mm
 73.  Cybister lateralimarginalis (Dytiscidae) larva feeding on dragonfly (Sympetrum sp.) larva – 60 mm
 74.  Dytiscinae (Dytiscidae) larva – 50 mm, p. 89
 75.  Colymbetes sp. (Dytiscidae) larva – 10 mm
 76.  Crawling water beetle (Haliplidae) larva – 8 mm
 77.  Colymbetes fuscus (Dytiscidae) larva feeding on a mosquito (Culex sp.) larva – 20 mm, p. 91
 78.  Colymbetes fuscus (Dytiscidae) larvae – 12 mm
 79.  Marsh beetle (Scirtidae) larva – 6 mm
 80.  Hydroporinae (Dytiscidae) larva – 5 mm, p. 293
 81.  Great silver water beetle (Hydrophilus piceus, Hydrophilidae) larva – 60 mm
   82–83. Hydrochidae larva – 8 mm

Sialidae, Osmylidae, Sisyridae
 1.  Alderfly (Sialis sp.) imago – 16 mm, p. 295
 2.  Alderfly (Sialis sp.) larva – 26 mm
 3.  Osmylus fulvicephalus imago – 12 mm, and spongefly (Sisyridae) larvae (inset) – 5 mm, p. 297
     4–5. Osmylus fulvicephalus larva – 15 mm
 6.  Alderfly (Sialis sp.) adult – 16 mm, p. 299
 7.  Alderfly (Sialis sp.) larva – 26 mm
 8.  Osmylus fulvicephalus larva – 15 mm

Caddisflies – Trichoptera
 1.  Caddisfly (Trichoptera) adult – 20 mm, p. 301
 2.  Developing northern caddisfly (Limnephilidae) larvae in the gelatinous egg mass
 3.  Egg laying of a female Philopotamus sp. (Philopotamidae) caddisfly
 4.  Pupa of Philopotamus sp. (Philopotamidae) – 18 mm
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     5–8. Emergence of Philopotamus sp. (Philopotamidae), p. 303
 9.  Finger-net caddisfly (Philopotamidae) larva – 10 mm, p. 305
 10.  Trumpet-net caddisfly (Polycentropodidae) larva – 25 mm
 11.  Green sedge-fly (Rhyacophilidae) larva – 20 mm
 12.  Green sedge-fly (Rhyacophilidae) larva – 20 mm, p. 307
 13.  Net-spinning caddisfly (Hydropsychidae) larva – 18 mm
 14.  Net of Hydropsychidae larva
 15.  Microcaddisfly (Hydroptila sp., Hydroptilidae) larva – 5 mm, p. 309
 16.  Cases of saddle-case maker (Glossosomatidae) larvae – 10 mm 
 17.  Potamophylax nigricornis (Limnephilidae) larva – 15 mm
 18.  Goeridae larvae – 11 mm, and pupae impregnated by parasitoid wasp (Agriotypus armatus) (inset),  

p. 311
 19.  Odontocerum albicorne (Odontoceridae) larva in its case – 18 mm
 20.  Northern caddisfly (Limnephilidae) larva without and with (inset) its case – 17 mm, p. 313
 21.  Little brown sedge-fly (Lepidostomatidae) cases – 5 mm
 22.  Young little brown sedge-fly (Lepidostomatidae) larva in its case – 4 mm
 23.  Case of saddle-case maker (Glossosomatidae) larva – 10 mm, p. 315
 24.  Microcaddisfly (Hydroptila sp., Hydroptilidae) larva – 5 mm 
 25.  Limnephilus rhombicus larva – 30 mm, and Limnephilus flavicornis larva (inset) – 25 mm
 26.  Large casemaker (Phryganeidae) larva – 30 mm, p. 317
 27.  Glyphotaelius pellucidus (Limnephilidae) larva in its flattened case – 30 mm
 28.  Anabolia sp. (Limnephilidae) larva – 25 mm
 29.  Goeridae larva – 11 mm, p. 319
 30.  Large casemaker (Phryganeidae) larva – 35 mm
 31.  Large casemaker (Phryganeidae) larva – 35 mm
 32.  Anabolia sp. (Limnephilidae) larva – 25 mm, p. 321
 33.  Odontocerum albicorne (Odontoceridae) larva – 18 mm
 34.  Potamophylax nigricornis (Limnephilidae) larva in its case made of glass fragments
 35.  P. nigricornis larva in plastic case. First white, later blue fragments were added
 36.  Beraea maurus (Beraeidae) larva – 7 mm, p. 323
 37.  The forward-pointing lateral projection on the pronotum of a Beraea maurus (Beraeidae) larva 
 38.  Sericostomatidae larva – 20 mm
 39.  Sericostomatidae larva – 20 mm, p. 325
 40.  Longiantennate caddisfly (Leptoceridae) larvae – 10 mm
 41.  Green sedge-fly (Rhyacophilidae) larva – 20 mm
 42.  Green sedge-fly (Rhyacophilidae) larva – 20 mm, p. 327
 43.  Finger-net caddisfly (Philopotamidae) larva – 10 mm
 44.  Trumpet-net caddisfly (Polycentropodidae) larva – 14 mm
 45.  Net-tube caddisfly (Psychomyiidae) larva – 7 mm, and tubular galleries of larvae (inset), p. 329
 46.  Net-spinning caddisfly (Hydropsychidae) cocoon – 18 mm
 47.  Net-spinning caddisfly (Hydropsychidae) larva – 18 mm

Moths – Lepidoptera
 1.  Parapoynx stratiotata larva (inset) – 30 mm, and small China-mark (Cataclysta lemnata) larva in its case, 

p. 331
 2.  Small China-mark (Cataclysta lemnata) pupa attached to a water plant, and the emerging imago (inset)
     3–4. Small China-mark (Cataclysta lemnata) imago – 24 mm, and larva – 18 mm
 5.  Brown China-mark moth (Elophila nymphaeata) adults – 14 mm, p. 333
 6.  Brown China-mark moth (Elophila nymphaeata) larva – 25 mm
 7.  Case of small China-mark (Cataclysta lemnata) larva – 18 mm
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True Flies – Diptera
 1.  Adult crane fly (Tipulidae) – 15 mm, p. 335
     2–3. Crane fly (Tipulidae) and limoniid crane fly (Limoniidae) larvae – 15 mm
 4.  Phantom midge (Chaoborus crystallinus, Chaoboridae) larva – 20 mm
 5.  Head of phantom midge (Chaoborus crystallinus, Chaoboridae) larva, p. 337
 6.  Anterior air sacks of phantom midge (Chaoborus crystallinus, Chaoboridae) larva
     7–8. Mosquito (Culex sp., Culicidae) larva attached to the substrate with its mouthparts – 8 mm
 9.  Culex sp. (Culicidae) larva – 6 mm, p. 339
 10.  Anopheles sp. (Culicidae) larva – 7 mm
 11.  Culex sp. (Culicidae) pupa – 4 mm
 12.  Body end of a meniscus midge (Dixidae) larva
 13.  Male non-biting midge (Chironomidae) – 7 mm, p. 341
 14.  Non-biting midge (Chironomidae) gradually rising above the water surface during emergence
 15.  Non-biting midge (Chironomidae) larva – 8 mm
 16.  Black fly (Simuliidae) pupas – 3 mm, p. 343
 17.  Black fly (Simuliidae) larva – 5 mm
 18.  Black fly (Simuliidae) adult – 3 mm
 19.  Adult mosquito (Culicidae) – 8 mm, p. 345
 20.  Egg packet of a mosquito (Culex sp.) – 5 mm
 21.  Female non-biting midge (Chironomidae) – 9 mm
 22.  Phantom crane fly (Ptychopteridae) larva – 35 mm
 23.  Moth fly (Psychodidae) larva – 8 mm, p. 347
 24.  Moth fly (Psychodidae) pupa – 6 mm
 25.  Moth fly (Psychodidae) – 3 mm
 26.  Body end of soldier fly (Stratiomyidae) larva
 27.  Soldier fly (Stratiomys sp.) larva – 10 mm
 28.  Horse fly (Tabanidae) larva – 20 mm, p. 349
 29.  Snipe fly (Rhagionidae) larva – 20 mm
 30.  Rat-tailed maggot (Eristalis sp.) – 10 mm
 31.  Non-biting midge (Symbiocladius rhithroge nae) larva in the wingpad of a mayfly larva – 3 mm, p. 351
 32.  S. rhithrogenae pupa in the wingpad of E. lateralis mayfly larva – 4 mm
 33.  Symbiocladius rhithrogenae (Chironomidae) male – 4 mm
 34.  Abdominal process of a Fannia sp. (Fanniidae) larva – 1 mm
 35.  Flower fly (Eristalis interrupta, Syrphidae) – 12 mm, p. 353
 36.  Rat-tailed maggots (Eristalis sp., Syrphidae) – 10 mm
 37.  Rat-tailed maggot (Eristalis sp., Syrphidae) – 10 mm
 38.  Shore fly (Ephydridae) pupas – 8 mm
 39.  Rat-tailed maggot (Eristalis sp., Syrphidae) – 10 mm, and the part of a respiratory tube (inset), p. 355
 40.  Rat-tailed maggot (Eristalis sp., Syrphidae) pupa – 10 mm and long-legged fly (Dolichopodidae) –  

5 mm
 41.  Marsh fly (Sciomyzidae) larva on the water surface – 8 mm
 42.  Limnophora sp. (Muscidae) larva and the body end (inset) – 10 mm, p. 357
 43.  Body end of a non-biting midge (Chironomidae) larva with prolegs
 44.  Symbiocladius rhithrogenae (Chironomidae) pupa in the wingpad of Electrogena lateralis (Heptageniidae) 

mayfly larva – 3 mm
 45.  Anterior part of a non-biting midge (Chironomidae) larva, head and prolegs with hooks, p. 359
 46.  Body end of a non-biting midge (Chironomidae) larva with prolegs and filamentous gills
 47.  Gelatinous egg packet of non-biting midge (Chironomidae) – 13 mm
 48.  Black fly (Simuliidae) larvae – 10 mm
 49.  Black fly (Simuliidae) larvae – 10 mm, p. 361
 50.  Black fly (Simuliidae) pupa – 5 mm
 51.  Black fly (Simuliidae) adult – 3 mm
 52.  Chaoborus crystallinus (Chaoboridae) larva – 10 mm, p. 363
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 53.  Egg packet of Chaoborus crystallinus (Chaoboridae) – 5 mm
 54.  Phantom crane fly (Ptychopteridae) larva – 35 mm
 55.  Crane fly (Tipulidae) larva and its lobed plate at the body end – 25 mm, p. 365
 56.  Body end of a crane fly (Tipulidae) larva
 57.  Egg-laying crane fly (Tipulidae) female – 18 mm
 58.  Moth fly (Psychodidae) larva – 8 mm, and its body-end (inset), p. 367
 59.  Moth fly (Psychodidae) pupa – 7 mm
 60.  Net-winged midge (Blephariceridae) larva – 10 mm
 61.  Meniscus midge (Dixidae) larva – 8 mm, p. 369
 62.  Meniscus midge (Dixidae) adult – 5 mm
 63.  Mosquito (Culex) larvae hanging from the water surface – 6 mm
   64–65. Anterior and posterior parts of the body of a biting midge (Ceratopogonidae) larva, p. 371
 66.  Soldier fly (Stratiomys sp.) larva – 5 mm
 67.  Horse fly (Tabanidae) larva – 20 mm
 68.  Snipe fly (Rhagionidae) larva – 20 mm, p. 373
   69–70. Water snipe fly (Athericidae) larva – 18 mm

Moss Animals – Bryozoa
     1–2. Moss animal (Bryozoa) zooid – 1 mm (light microscopic image), p. 375
 3.  Ciliated tentacle of a Bryozoa
 4.  Floatoblasts of Plumatella fungosa – 500 μmm
 5.  Plumatella fungosa colony – 8 cm, p. 377
 6.  Part of a Fredericella sultana colony – 1 cm
 7.  Part of a Plumatella repens colony – 1 cm
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Identification Key for Android Smart Phones
TaxonDroid V2.0.1 User’s Manual  

Overview 
TaxonDroid is a handheld taxonomical guide for identification of freshwater invertebrates running 
on Android OS. The application is based on the book entitled Freshwater Invertebrates in Central 
Europe by György Kriska, Eötvös Loránd University, Budapest and developed by Pál Barta, Estrato 
Ltd, Budapest.
The hierarchical (tree) structure of its database allows for quick and easy identification of the 
observed taxon in the field by answering a few questions relating morphology (phenotype). The 
step-by-step approaching path from general attributes as far as the target species is reached can be 
traced back and is modifiable at any point.

Features
Over 50 freshwater macro-invertebrate animal taxa can be identified
Over 200 full colour digital images and drawings can be viewed
Where applicable, short video recordings illustrate the behaviour of animals
Target taxa are reachable in 2–11 identification steps
Short descriptions are available at each step to allow for further branching
The selection path history is retraceable and at any point can be started a new path
Compatible with Android from version 2.1

Installation
To install the application package, the manual installation procedure for third party applications 
should be used. For detailed instructions consult http://developer.android.com/distribute/open.
html.

Preparation
On the target device go to Settings/Applications menu and check the Unknown sources setting. 
Download the appropriate language package (e.g. TaxonDroid_
en.apk for English language database) from http://extras.springer.
com or http://www.estrato.hu/taxondroid directly to your device.

Package Installation
After the download completes, click on the application name 
(e.g. TaxonDroid_en.apk) in the notification area and follow the 
onscreen instructions. The application package is installed and its 
icon appears in the applications launcher.

 
DOI 10.1007/978-3-7091-1547-3, © Springer-Verlag Wien 2013
G. Kriska, Freshwater Invertebrates in Central Europe: A Field Guide,
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Operation

Startup
After launching the application, the home screen is 
displayed with the startup image, starting selection 
attribute and branch options.
The screen is divided into two main panes:

Tab control bar on top of the screen
Page view area – the rest of the screen

Tab Control Bar
The Control Bar pane contains the action bar with tab 
controls for switching between the views.
The action bar contains the following tab controls:

Selection – shows the actually selected 
species group attribute, image and branch 
options
Gallery – shows image gallery for actually selected group
History – shows a list of steps made so far

By clicking a tab control, the corresponding page view is shown. 

Selection Page
The Selection page is displayed right after startup (by 
default) or by clicking the Selection tab control. By 
selecting one of the branch options in the lower Branch 
area the hierarchical taxonomical tree structure can be 
navigated until the target species is found.
The page view contains the following panes:

Image area with image title
Attribute area containing short description 
of the selected species group (blue 
background)
Branch area with two or more options for 
further navigation

Page view area

Tab control bar

Image area

Attribute area

Branch area
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Image Area
The Image area shows the image of a representative animal corresponding to the currently selected 
species group. The image caption contains the common and scientific names and typical size of the 
shown species.

Attribute Area
The Attribute area shows a short description of an attribute of the currently selected species group and 
contains classification for the further selection options. This area is displayed with blue background.

Branch Area
The Branch area shows a list of two or more options which lead the selection path to further branches. 
By clicking the branch items, the next corresponding group attribute is shown.

This way the tree structure can be navigated until the target species 
is found.
If there are no further branch options, i.e. the target species has been 
reached, a checkmark is shown instead of the options list.
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Gallery Page
The Gallery page is displayed by clicking the Gallery 
tab control. If there are more images corresponding to 
a species group, the images can be viewed on this page. 
In some cases, where no images are available, the tab title 
displays: Gallery – empty.
The page view contains the following panes:

Image navigation bar
Image area with caption
Attribute area containing short description of 
the selected species group (blue background)

Image Navigation Bar
The Image Navigation bar is located on top of the page 
view and shows the number of previous (left), current 
(center) and next (right) image in the following format: 
Img #<i>/<n> (where i is the current image number and 
n is the total number of images). This area is displayed 
with blue background.

Image Area
The Image area shows the actual image with 
caption. The navigation is done by horizontal 
swiping. Swipe the image to the left for the next 
or to the right for the previous image.

Some images come with a Play button in the 
middle. By clicking the button a short video 
playback starts. The video playback opens in a 
separate view in landscape mode to maximize 
the screen area.

Image area

Attribute area

Navigation bar
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Attribute Area
The Attribute area shows a short description of the currently selected species group. The content is 
the same as that shown on Selection page. This area is displayed with blue background.

History Page
The History page is displayed by clicking the History tab control. 
It shows a list of steps made so far in the Selection page. The items 
show the corresponding description of the species group attribute. 
If the target species has been reached, a checkmark is displayed to 
the left of the last step.
By clicking any of the items, the view switches to the Selection 
page and the image, species group attributes and branch options 
corresponding to the selected item is shown.
This page makes it possible to trace back to any previous step and 
start another selection path from that step.

General controls

Menu Options
The menu can be invoked by pressing the Menu button of the 
phone. The following menu options are available for all three 
pages.

Restart Menu
This option brings the selected species group to 
the starting point of the hierarchical structure 
and opens the Selection page.

Exit Menu
This option closes the application.

About Menu
This option opens the About dialog box showing 
the application version and the currently loaded 
database version and language.

Back button
This button brings the selected species group one step back in the hierarchical structure and opens 
the Selection page. If the first step is selected, the Back button closes the application.
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Glossary
A
Abdomen: The third major division of the body of an 

insect or a crustacean
Anabiosis: Ability to return to life after suspended 

animation; the dried up animal remains viable 
for years, even among harsh environmental 
conditions

Anal pyramid: A closing structure of five spines at 
the rear end of the dragonfly nymph

Antenna: The first or the first two pairs of segmented 
sensory appendages on the head

Anterior: Situated near or toward the front end of 
the animal

Anus: Terminal opening of the digestive tract
Aperture: Opening of the gastropod shell
Apex: The tip of the coiled shell of molluscs

B
Biramous: Two-branched or forked
Byssus threads: Fine threads used for example by the 

species of the family Dreissenidae to adhere 
themselves to the substratum; they are secreted 
by the byssus glands of the foot

C
Carapace: In crustaceans a protective, chitinous 

exoskeleton shield, often calcified covering the 
body to varying degrees

Carpopodite: Third article of the decapod walking or 
chelate legs from the distal end

Cephalothorax: The anterior major part of the body 
of many crustaceans, consisting of the fused 
head and thorax

Cercaria: Motile larva of parasitic flatworms with tail
Cercus (pl. cerci): Paired jointed appendages on the 

last segment of insects
Chelicera: Paired fanglike or chelate appendage of 

Chelicerata, modified for feeding
Clitellum: Collar-like glandular thickening of the 

body wall in one certain group of segmented 
worms named after this structure; plays signifi-
cant role in reproduction and cocoon formation

Clypeus: The penultimate plate of the insect head 
capsule toward the mouthparts

Cnida: Sub-cellular organelle of the cnidocyte used 
for prey capture and defence from predators

Cnidocyte: Explosive cnidarian cell containing one 
giant secretory organelle (cnida or nematocyst)

Coelenteron: Digestive cavity of animals in the 
phylum Cnidaria

Collector-filterers: Organisms that strain organic 
particles from the water flowing over them by 
means of ciliary band or net

Collector-gatherers: Organisms that obtain dead or-
ganic material from the river bottom sediments

Collectors: Organisms that gather fine particles that 
pass by in water (faeces, algae, plant and animal 
debris) as well as attached bacteria

Collophore: Ventral tubular projection of springtails 
on the first abdominal segment

Compensation flight: Female mayflies fly upstream 
before descending on the surface to lay the eggs

Compound eye: Arthropod eye made up of repeating 
units, the ommatidia, each functioning as a 
separate visual receptor

Copepodid: A larval stage of copepods following the 
six naupliar stages

Corona: An organ of ciliated tracts and sensory 
bristles around the mouth and the head of 
rotifers bringing food particles to the mouth 
and helping locomotion

Coxa: The proximal segment and functional base of 
the jointed leg

Cystid: Capsule of the bryozoan polypide

D
Detritus: Decaying particulate organic material 

derived from dead organisms
Dormant eggs: Thick-walled winter eggs in the 

Cladocera produced following mating, resistant 
to harsh environmental conditions such as 
drought or low temperature

E
Elytra (sing. elytron): The hardened, heavily sclero-

tised forewings of beetles, modified to protect 
the hind wings when at rest

Epitheliomuscular cells: Specialised cells in the epi-
dermis of the cnidarians bearing muscle fibers 
for movement and contraction

Exuvium (pl. exuvia): In arthropods the remains of 
exoskeleton and related structures left behind 
after moulting

F
Femur: In proximal–distal order the third segment 

of the insect leg, often the largest and most 
muscular part, situated between the trochanter 
and the tibia
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Floatoblast: Asexually produced reproductive struc-
ture of fresh-water bryozoans, produced to sur-
vive adverse periods (drought, winter). Capable 
of swimming, released from the dead colonies 
in spring, they emerge to the water surface by 
means of a peripheral band filled with gas

Fore-leg: Jointed leg located on the prothorax
Fragmentation: Asexual reproduction of some seg-

mented worms
Furca: Forked structure at the end of the abdomen of 

certain crustaceans
Furcula: Characteristic, modified locomotory ap-

pendages of springtails

G
Gastrovascular cavity: Blind-ended, complex and 

highly branched gut of triclads and certain 
cnidarians

Gemmoscleres: Silica needles in the surrounding 
layer of the gemmule in sponges

Gemmule: Asexual reproductive bud of freshwater 
sponges

Gill: Respiratory organ used for the gas exchange in 
aquatic organisms

Glochidium (pl. glochidia): Larva of Unionidae and 
Margaritiferidae (Mollusca, Bivalvia)

Gonopod: A specialised pleopod for fertilisation in 
the males of certain decapods

H
Hemelytra: The forewings of Hemipterans; hard-

ened throughout the proximal two-thirds, 
while the distal portion is membranous. Unlike 
elytra in coleopterans, hemelytra function 
primarily as flight wings

Hemimetabolism (also called hemimetaboly or 
incomplete metamorphosis): Postembryonic 
development of certain insects that includes 
three distinct stages: the egg, the nymph, and 
the adult stage (imago). The nymph often 
resembles somewhat the adult but lacks wings 
and functional reproductive organs

Hind leg: Jointed leg located on the metathorax
Holometabolism (holometaboly, also called complete 

metamorphism): Postembryonic development 
of certain insects that includes four distinct 
stages: the egg, larva, pupa and an imago or 
adult stage.

Hypognathous mouthparts: Mouthparts directed 
downwards

I
Imago: Adult insect

J
Jellyfish: The free-swimming form of cnidarians (also 

called medusa)

L
Labium: A quadrupedal structure which can be 

described as the floor of the mouth
Lophophore: A horseshoe-shaped ciliated organ 

located near the mouth of bryozoans; it is used 
for gathering food

Lorica: The shiel-like shell of rotifers hardened 
around the trunk; may be armed with spines

Lung: Vasculated respiratory organ of the mantle 
wall in the largest group of terrestrial gastro-
pods

M
Mandible: Paired insect mouthpart, the jaws, 

positioned between the labrum and maxillae, 
functioning for tearing and chewing food

Mantle: A characteristic double fold of the body wall 
in molluscs, covering the visceral mass and 
secreting calcium carbonate and conchyoline to 
produce the shell

Mask: modified prehensile labium of Odonata larvae 
used for capturing prey

Mastax: Rotifer organ of the digestive apparatus, 
equipped with hard, jaw-like elements

Maxilla (pl. maxillae): Paired mouthparts in insects 
and crustaceans situated beneath the mandibles

Maxillary palp: Segmented appendages extending 
near the base of the maxilla

Maxillipedes: The first three pairs of modified 
thoracic limbs of crayfishes functioning as ac-
cessory mouthparts

Medusa: The free-swimming form of cnidarians (also 
called jellyfish)

Megasclere: Large form of needle-like spicules in a 
freshwater sponge colony, longer than micro-
sclere

Mesogloea: Jelly-like substance between the outer 
and inner layers of the cnidarian body wall

Mesonotum: Dorsal plate of an insect’s mesothorax
Mesothorax: The middle of the three thoracal seg-

ments of an insect
Metanotum: Dorsal plate of an insect’s metathorax
Metathorax: The posterior segment of the three-

segmented thorax of an insect
Mid-legs: Jointed leg located on the mesothorax
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N
Nauplius larva: Larval form in many crustaceans 

with three pairs of appendages and a single 
median eye, occurring usually as the first stage 
of development after hatching

Nuptial flight (also called compensation flight): 
Female mayflies fly upstream before descending 
on the surface to lay their eggs

Nymph: The immature form of some invertebrates, 
particularly insects, which undergoes gradual 
metamorphosis (e.g. hemimetabolism) before 
reaching the adult stage

O
Operculum: A lid closing the aperture of gilled 

aquatic snails, when the body is retracted into 
the shell

Opisthosome: Posterior of the two major body parts 
of Chelicerata

Ostium (ostia): Minuscule pore on the body surface 
of sponges for entering the water

P
Parapodium: Paired, non-segmented lateral out-

growths of Polychaeta segmented worms
Paraproct: Paired plate-like appendages on the sides 

of the abdominal tip of some insects, such as 
Odonata

Parenchymula: Ciliated larva of freshwater sponges
Pereipod: Walking limb of higher crustaceans, com-

prising five pairs on the cephalothorax
Peristalsis: Characteristic type of locomotion in seg-

mented worms with series of wave-like muscle 
contractions

Pharynx: Anterior part of the gut
Phototaxis: A kind of taxis, or locomotory move-

ment, that occurs when an organism moves in 
response to the stimulus of light

Plankton: Organisms that live in the water column 
and are incapable of swimming against the 
current

Planula: Ciliated larva of cnidarians
Plastron: In aquatic insects, various combinations of 

cuticular hairs, scales and undulations exposed 
to the air–water interface, preserving a thin 
layer of air along the outer surface of the body. 
The spiracles of the tracheal system open into 
this air film, allowing the gas exchange

Pleiopod: See pleopod
Pleon: Last major bodypart, the abdominal region of 

crustaceans, composed of several segments
Pleonite: Segment of the pleon

Pleopods (or swimmerets): Paired paddle-like 
abdominal appendages used for swimming, 
brooding eggs, catching food, sweeping food 
into the mouth, and sometimes bearing gills

Pleotelson: Pleonite 6 (sometimes 5 and 6) fused 
with the telson

Polarotaxis: A kind of taxis, or locomotory move-
ment, that occurs when an organism moves in 
response to the stimulus of polarised light

Polyp: Sessile form of cnidarians
Polypide: Feeding part of the bryozoan zoid
Predators: Organisms living by preying on other 

organisms
Proboscis: 1. An elongated appendage on the head of 

either a vertebrate or an invertebrate animal 2. 
Piercing–sucking mouthparts of heteropterans

Prognathous mouthparts: Mouthparts directed 
forward from the head of the insect

Prolarva: The first larval instar of Odonata and 
Ephemeroptera, living for extremely short 
time. It does not feed, and its legs are seldom 
functional

Proleg: Fleshy foot-like organs of various larvae 
substituting or supporting the function of the 
jointed legs

Pronotum: Dorsal plate of an insect’s prothorax
Prosome: Anterior body part of the Chelicerata
Prostomium: The anterior end of an annelid worm’s 

body
Prothorax: The anterior segment of the three-seg-

mented thorax of an insect

R
Radula: Rasping tongue, a characteristic feeding 

organ of gastropods
Rectal gill: Inner tracheal gill consisting of regular 

inward folds connected to several tracheal 
branches in certain odonate larvae

Rostrum (or proboscis): Piercing–sucking mouth-
part of heteropterans and peaked anterior part 
of the decapod carapace (Crustacea)

S
Scrapers: Animals removing algae, bacteria and fungi 

growing on the surface of rocks, twigs and leaf 
debris

Scutellum: The posterior portion of either the 
mesonotum or the metanotum of an insect’s 
thorax. In the Hemiptera, and some Coleop-
tera, the scutellum is a strongly sclerotised, 
small triangular plate behind the pronotum 
and between the forewing bases
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Sessoblasts: Asexually produced sessile reproductive 
structures of bryozoans

Shredders: Animals chewing on coarse leaves and 
twigs that have started to decay. Because 
these herbivores also consume the nutritious 
decomposer bacteria and fungi present on the 
decaying leaves, they are actually omnivores

Spiracle: Any of the several tracheal openings on the 
exoskeleton of an insect or a spider

Spiracular disc: The plate-like, widened body end of 
dipteran larvae possessing spiracles

Sternum (pl. sterna): The ventral surface of an 
arthropod segment

Sub-imago: A winged form of mayflies, similar in 
appearance to the adult; later it develops into 
the mature imago by a last moult

Sutures: Contact lines of the adjacent whorls of the 
gastropodal shell

T
Tarsus: The distalmost segment of the jointed leg. 

The majority of modern insects have tarsi 
divided into (basically five) subsegments (tar-
someres)

Telson: Ultimate division of the crustacean body
Tergum (pl. terga): Dorsal part of arthropod seg-

ments
Terminal filament: The central filamentous projec-

tion of the terminal end of the mayfly body. 
(Mayflies bear two or three terminal append-
ages; the lateral ones are called cerci)

Thorax: Second major division of an arthropod body, 
situated between the head and the abdomen

Tibia: The fourth segment of the general insect leg
Tracheal gill: Outgrowths of the body wall with thin 

cuticle and a large surface area enabling the dif-
fusion of dissolved oxygen through the cuticle 
into the closed tracheal system

Trochanter: The second proximalmost part of the 
jointed leg, usually attached rigidly (sometimes 
with an articulation) to the femur

Turban-eye: Special eye of certain male mayflies 
composed of a large, turban-shaped upper 
compound eye and right beneath a round, 
lower one

U
Umbilicus: Small opening at the bottom of the axis 

of the gastropod shell
Uropod: Paired appendages of the last body seg-

ment of malacostracan crustaceans. The tail 
fan among decapods is composed of a pair of 
biramous uropods and the telson.

V
Vermiculation: The characteristic type of locomotion 

of segmented worms
Visceral hump: A characteristic region of the mollusc 

body, enclosing the inner organs

W
Wheel organ (or corona): An organ of ciliated tracts 

and sensory bristles around the mouth and the 
head of rotifers bringing food particles to the 
mouth and helping locomotion

Wing case (or elytron): The hardened, heavily sclero-
tised forewings of beetles, modified to protect 
the hind wings when at rest

Wingpad: Externally developed protuberances of the 
nymphs of Hemimetabola, or Exopterygota, 
and developing wings of the adult discernible 
in late pupae of Holometabola

Z
Zooid: Individual of a moss animal comprised of a 

cystid and a polypide
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Animal biodiversity
Approximate number of described species in 2011

Sponges – Porifera: 8,346 species
Cnidarians – Cnidaria: 10,105 species
Flatworms – Platyhelminthes: 29,285 species
Hairybacks – Gastrotricha: 790 species
Water Bears – Tardigrada: 1,157 species 
Rotifers – Rotifera: 1,583 species
Horsehair Worms – Nematomorpha: 351 species
Roundworms – Nematoda: 24,783 species
Snails, Limpets and Mussels – Mollusca: 117,358 species
Segmented Worms – Annelida: 17,210 species
Chelicerata: 113,894 species
Crustaceans – Crustacea: 66,914 species
Springtails – Collembola: 8,130 species
Mayflies – Ephemeroptera: 3,240 species
Dragonflies and Damselflies – Odonata: 5,899 species
Stoneflies – Plecoptera: 3,788 species
Water Bugs – Heteroptera: 103,590
Beetles – Coleoptera: 387,100 species
Net-winged insects – Neuroptera: 5,868 species
Megaloptera: 354 species
Sialidae, Osmylidae, Sisyridae, 294
Caddisflies – Trichoptera: 14,999 species
Moths – Lepidoptera: 157,424 species
True Flies – Diptera: 159,294 species
Moss Animals – Bryozoa: 10,941 species
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Index
A
Acentrella 523
Acentrella sinaica 523
Acentria ephemerella 713
Acroloxidae 388
Acroloxus lacustris 86
acute bladder snail 80
Adephaga 244
Aedes336
Aeolosoma 104
Aeolosomatidae 104
Aeschnidae 200
Agraylea 306
Agriotypus armatus 310
alderflies 294
amber snails 80
Ameletidae 176
Ameletus inopinatus 176
Ametropodidae 176
Ametropus fragilis 176
Amphimelania 78
Amphimelania holandri 78
Amphinemura 212
Amphipoda 120
amphipods 120
Anabolia 308
Ancylidae 72
ancylids 72
Ancylus fluviatilis 74
Anisoptera 194
Annelida 104
Anodonta 84
Anopheles 336
Anostraca 126
Apatania 320
Apataniidae 320
Aphelocheiridae 328
Aphelocheirus aestivalis 328
Aplexa 80
Aplexa hypnorum 80
aquatic weevils 274
Argulidae 142
Argulus foliaceus142
Argyroneta aquatica 116
Arhynchobdellida 108
Artemia salina 126
Arthroplea congener 170
Arthropleidae 170
Asellidae 120
Asellus aquaticus 120

Asplanchna 48
Astacus astacus 124
Astacus leptodactylus 124
Athericidae 346
Atherix 372
Atrichopogon 344
Austropotamobius pallipes 124
Austropotamobius torrentium 124

B
backswimmers 228
Baetidae 174
Baetis 174
Baetopus 176
Baetopus tenellus 176
Bagoinae 262
Bagous 262
Bagous glabrirostris 274
Bagous subcarinatus 274
bankhopper 122
basket clams 84
Bathynella natans 120
Bathynellacea 120
Bdellocephala punctata 38
Bdelloidea 46
bdelloids 46
Beauchampia 66
Behningia ulmeri 174
Behningiidae 174
Beraea pullata 324
Beraeidae 310
Bythinella austriaca 76
Bythinella pannonica 76
Bithynia 76
Bithynia leachii 78
Bithynia tentaculata 76
Bithyniidae 76
biting midges 334
bivalves 72
Bivalvia 72
black nerite 74
black flies 342
bladder snails 80
Blephariceridae 342
Borysthenia naticina 74
Bosminidae 134
Brachionus 46
Brachycentridae 306
Brachycera 334
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Brachyptera 214
Branchinecta ferox 128
Branchiobdellae 104
Branchiobdellidae 104
Branchipus schaefferi 126
brine shrimp 126
bristleworms 104
broad-winged damselflies 200
brown China-mark 330
brown mayfly 172
brushlegged mayflies 174
Bryozoa 374
burrowing water beetles 246
Byrrhoidea 258
Bythinella 92
Bythiospeum 92
Bythiospeum hungaricum 92

C
Caenidae 174
Calanoida 140
Calopterygidae 198
Canthocamptidae 140
Capniidae 214
carp louse 136
Cataclysta lemnata 330
Centroptilum 176
Centroptilum pennulatum 188
Cephalodella 48
Cephalopoda 72
cephalopods 72
Ceratopogonidae 344
Ceriodaphnia 134
Chaetogaster 112
Chaetonotidae 16
Chaetonotus 44
Chaoboridae 334
Chelicorophium curvispinum 122
Chinese mitten crab 124
Chinese pond mussel 98
Chironomidae 340
Chloroperla 214
Chloroperlidae 214
Chrysomelidae 262
Chydoridae 134
circular-seamed flies 352
Cladocera 130
clam shrimps 130
Clinocera stagnalis 356
Clitellata 104
Cloeon 174
Cloeon dipterum 174
Cloeon simile 174

club-tailed dragonflies 200
Cnidaria 32
cnidarians 32
Coenagrionidae 200
Collembola 162
Collotheca 66
Collothecacea 52
Colurella 54
Colymbetes fuscus 252
combmouthed minnow mayflies 176
common backswimmer 230
common bladder snail 80
common burrower mayflies 172
common fish leech 108
common lynceus 130
Conochilus 46, 66
Copepoda 138
copepods 138
Coquillettidia richiardii 338
Corbicula fluminalis 102
Corbicula fluminea 103
Corbiculidae 84
Cordulegasteridae 200
Corduliidae 200
Cordylophora caspia 34
Corixidae 226
Corophiidae 158
crambid snout moths 330
Crambidae 330
crane flies 334
Crangonix pseudogracilis 160
Crangonyctidae 160
Craspedacusta sowerbyi 34
crawling water beetles 246
Crenobia alpina 38
Criodrilus lacuum 106
Cristatella 374
Cristatella mucedo 374
Cristatellidae 374
Culex 338
Culicidae 336
Culicini 336
Culicoides 344
Cupelopagis 68
Curculionidae 274
Cybister 248
Cyclopidae 148
Cyclopoida 140
Cyclorrhapha 352
Cylindrotomidae 334
Cymatia 228
Cyzicus tetracerus 130
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D
dagger flies 350
damselflies 194
Danube river snail 76
Daphnia 134
Daphnia cucullata 132
Daphniidae 134
Dapnia galeata 132
darter dragonflies 200
Dasydytidae 16
Decapoda 122
deer flies 372
demoiselles 198
demosponges 28
Demospongiae 28
Dendrocoelum lacteum 38
Diaptomidae 140
Dicranota 364
Diplostraca 130
Diptera 334
diving beetles 248
Dixa 338
Dixella 338
Dixidae 338
Dolichopodidae 350
Dolomedes fimbriatus 118
Donaciinae 362
dragonflies 194
Dreissena polymorpha 82
Dreissena rostriformis bugensis 82
Dreissenidae 82
droneflies 348
Dryopidae 260
Dugesia gonocephala 36
Dugesia lugubris 38
Dugesia tigrina 36
dung fly 350
Dytiscidae 248
Dytiscus 248
Dytiscus dimidiatus 250

E
earthworms 112
eastern clam shrimp 130
Ecdyonurus 170
Echiniscus 44
Ecnomidae 304
Ecnomus tenellus 328
Elgiva sundewalli 354
Elmidae 258
Elophila nymphaeata 330
emerald damselfly 198
emeralds 200

Empididae 350
Ephemera danica 172
Ephemera vulgata 172
Ephemerellidae 176
Ephemeridae 172
Ephemeroptera 164
Ephoron virgo 168
Ephydatia fluviatilis 30
Ephydatia muelleri 30
Ephydra 352
Ephyridae 348
Eriocheir sinensis 124
Eristalis 348
Eristalomyia 352
Erpobdella octoculata 110
Erpobdellidae 110
Eubria palustris 262
Euchlanis 54
Eunapius carteri balatonensis 30
Eunapius fragilis 30
European fingernail clam 100

F
Fagotia 78
Fagotia daudebartii 78
Fagotia esperi 78
fairy shrimps 126
Fannia 350
Fanniidae 350
faucet snail 76
Ferrissia clessiniana 74
Ferrissiidae 74
Filinia 48
filter-feeding water scavenger beetles 252
fingernail clams 102
finger-net caddisflies 302
fish leeches 108
flathead mayflies 170
flatworms 36
Floscularia 46
flower-flies 348
forestfly 214
Fredericella sultana 374
freshwater cockles 100
freshwater hydroid 34
freshwater jellyfish 34
freshwater limpet 74
freshwater mites 116
freshwater mussels 98
freshwater pearl mussel 100
freshwater planarian 36
fresh-water polyp 34
fungoid bryozoan 374
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G
Galba truncatula 80
Gammaridae 160
Gammarus 122
Gastropoda 72 
gastropods 72
Gastropus 58
Gastrotricha 44
Georissidae 252
Georissus crenulatus 252
Gerridae 224
ghost midges 334
giant lacewing 294
globular springtails 162
Glossiphonia complanata 108
Glossiphoniidae 108
Glossosomatidae 306
Glyphotaelius 308
Goeridae 308
golden-ringed dragonflies 200
Gomphidae 200
gordian worms 70
Gordius 70
gravel snail 76
great diving beetle 274
greater European pea clam 102
great pond snail 94
great ram’s horn snail 78
great silver diving beetle 256
greater water boatmen 228
green drake 172
green hydra 34
green sedge-fly 302
Gyrinidae 244

H
Habrophlebia fusca 192
hacklegill mayflies 172
Haemopis sanguisuga 108
hairybacks 44
hairy-eyed crane flies 334
Haitia acuta 80
Halesus 308
Haliplidae 246
Haliplus confinis 270
Haliplus flavicollis 270
Haliplus fulvus 270
Haliplus lineatocollis 270
Harpacticoida 140
hawkers 200
Hebridae 222
Helicopsychidae 310
Helophoridae 254

Heptagenia 178
Heptageniidae 170
Heteroceridae 260
Heteroptera 222
Hexarthra 62
Hirudinea 106
Hirudinidae 14
Hirudo medicinalis 108
Holopediidae 134
Holopedium gibberum 134
hood case-maker 310
horse flies 346
horse leech 108
horsehair worms 70
house flies 350
hover-flies 348
Hydra viridissima 34
Hydra vulgaris 34
Hydrachnidae 116
hydraenid beetles 256
Hydraenidae 256
Hydrobiidae 76
hydrochid beetles 254
Hydrochidae 254
Hydrometridae 224
Hydrophilidae 254
Hydrophiloidea 252
Hydrophilus piceus 256
Hydropsyche instabilis 302
Hydropsyche saxonica 302
Hydropsychidae 304
Hydroptila 306
Hydroptilidae 306
Hygrobia hermanni 248
Hygrobiidae 248
Hyphydrus ovatus 252

I
Ichthydium 44
Ilyocoris cimicoides 228
Isonychia ignota 174
Isonychiidae 174
Isoplera 214
Isopoda 120
Isotomus palustris 162
Italobdella ciosi 108
Ithytrichia 306

K
Kellicottia 46
Keratella 46
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L
Lacinularia 64
lake fingernail clam 102
lake limpets 72
large casemakers 300
large squaregill mayflies 174
Leach’s bithynia 78
leaf beetles 266, 286
Lecane 48
leeches 106
Lepadella 54
Lepidodermella 44
Lepidostomatidae 308
Lepidurus apus 128
Leptoceridae 302
Leptocerus 310
Leptodora kindti 134
Leptodoridae 134
Leptophlebia marginata 192
Leptophlebiidae 176
lesser backswimmers 230
lesser water boatmen 226
Lestidae 198
Leucochloridium macrostomum 80
Leuctridae 214
Libellula depressa 208
Libellulidae 200
Limnadia lenticularis 130
Limnephilidae 300
Limnephilus 308
Limnias 64
Limnichidae 260
Limnius volckmari 268
Limnomysis benedeni 120
Limnophora 350
limoniid crane flies 334
Limoniidae 334
Lithoglyphus naticoides 76
little brown sedge-flies 308
long-bodied crane flies 334
longiantennate caddisfly 310
long-legged flies 350
long-toed water beetles 260
Lophopus 376
Lophopus crystallinus 376
Lymnaea stagnalis 78
Lymnaeidae 78
Lynceus brachyurus 130

M
Macroplea 262
Macrothricidae 152
Margaritifera 84

Margaritifera margaritifera 100
Margaritiferidae 84
marsh beetles 258
marsh flies 348
mayflies 164
medicinal leech 108
Megaloptera 298
Melanoides tuberculatus 78
Melanopsidae 78
meniscus midges 338
Mesoveliidae 222
Metreletus balcanicus 176
microcaddisflies 300
Micronectinae 228
Microvelia 224
minute marsh-loving beetles 260
minute mud-loving beetles 252
Moinidae 134
Molannidae 310
Mollusca 72
Monogononta 50, 52
Monommata 56
mosquitoes 336
moss animals 374
moss bladder snail 80
moss piglets 44
moth flies 344
mud bithynia 76
Muscidae 350
Musculium 84
Musculium lacustre 102
Mussels 72
Mysida 120
Mysidae 120
Mytilina 146

N
Naididae 106
naidids 106
Naucoridae 228
needleflies 214
Nematocera 334
Nematoda 70
Nematomorpha 70
Nemouridae 214
Neoephemera maxima 174
Neoephemeridae 174
Neogosseidae 16
Nepa cinerea 226
Nepidae 226
Nerites 88
Neritidae 74
net-spinning caddisflies 302
net-tube caddisflies 304
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net-winged insects 294
net-winged midges 342
Neuroptera 294
New Zealand mud snail 76
Niphargidae 158
Niphargus glenniei 158
noble crayfish 124
non-biting midges 340
northern caddisflies 300
Noteridae 246
Notholca 60
Notiphila 352
Notommata 58
Notonecta glauca 230
Notonecta viridis 230
Notonectidae 228
Notostraca 128
nut orb mussel 100

O
Odontoceridae 310
Odontocerum albicorne 310
Odontocerum hellenicum 310
Odontocerum lusitanicum 310
Oligochaeta 104
oligochaetes 104
Oligoneuridae 174
Oligoneuriella rhenana 186
Opisthopora 106
opossum shrimps 146
orb mussels 84
Orchestia cavimana 122
Orconectes limosus 124
Orthorrapha 358
Osmylidae 294
Osmylus fulvicephalus 294
Ostracoda 136

P
Pacifastacus leniusculus 124
painter’s mussel 100
pale burrowing mayflies 172
Palingenia longicauda 166
Palingeniidae 170
Paludicella articulata 376
Paraleptophlebia submarginata 192
Parapoynx stratiotata 330
parasitic copepods 142
pea mussels 84
Pectinatella magnifica 376
Pedicia 364
Pediciidae 334
Perlidae 214
Perlodidae 214

Phagocata vitta 38
Phalacrocera 364
phantom crane flies 344
phantom midges 334
Philopotamidae 304
Phryganeidae 306
Physa 80
Haitia acuta 80
Physa fontinalis 80
Physella 80
Physidae 80
Pirata piraticus 118
pirate spider 118
Piscicola geometra 108
Piscicolidae 108
Pisidium 84
Pisidium amnicum 102
Planaria torva 38
Planorbarius corneus 78
Planorbidae 78
Planorbis planorbis 78
Platambus 252
Platycnemidae 198
platycnemid damselflies 198
Platyhelminthes 36
Platyias 46, 54
Plea minutissima 230
Plecoptera 210
Pleidae 230
Plumatella 376
Plumatella fungosa 374
Podura aquatica 162
Polyarthra 62
Polycelis felina 38
Polycelis nigra 38
Polycentropodidae 304
Polychaeta 104
Polymitarcyidae 172
Polyphaga 244
Polyphemidae 134
Polyphemus pediculus 142
pond skaters 224
pond snails 78
Porifera 28
Potamanthidae 172
Potamanthus luteus 172
Potamophylax nigricornis 308
Potamophylax rotundipennis 308
Potamopyrgus antipodarum 76
primitive crane flies 334
primitive minnow mayflies 176
Proales 56
Probezzia 344
proboscissless leeches 108
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Procloeon 176
Procloeon bifidum 188
pronggilled mayflies 176
Prosopistoma pennigerum 170
Prosopistomatidae 170
Protonemura 214
Psephenidae 262
Pseudanodonta 84
Pseudanodonta complanata 100
Pseudobithynia 76
Psychodidae 344
Psychomyiidae 304
Ptilocolepus granulatus 316
Ptychopteridae 344
Ptygura 66
pygmy backswimmer 230

Q-R
quagga mussel 82
Radix ampla 94
ram’s horn 78
ramshorn snails 78
Ranatra linearis 226
rat-tailed maggots 348
red-rimmed melania 78
Rhagionidae 346
Rhithrogena 178
Rhyacophila 326
Rhyacophilidae 302
rhynchobdellid leeches 108
Rhynchobdellida 108
rice apus 128
riffle beetles 258
ringed China-mark 330
river limpets 72
river nerite 74
river snails 74
rotifers 46
roundworms 70
rove beetles 258

S
saddle-case makers 306
Saldidae 224
sallflies 214
sand minnow mayfly 176
saucer bug 228
Scathophagidae 350
scavenger beetles 252
Sciomyzidae 348
Scirtidae 258
Scirtoidea 258
screech beetles 248

seed shrimps 136
segmented worms 104
Seisonidea 48
Sepedon 350
Sericostomatidae 310
shore bugs 224
shore fly 348
Sialidae 294
Sida crystallina 134
side swimmers 122
Sididae 134
signal crayfish 156
Simocephalus 134
Simuliidae 342
Sinanodonta woodiana 98
Sinantherina 64
Siphlonuridae 176
Siphlonurus lacustris 176
Sisyridae 294
skimmers 200
slaters 120
small backswimmer 230
small China-mark 330
small eastern caddisflies 310
small minnow mayflies 174
small squaregill mayflies 174
Sminthurides aquaticus 162
Sminthurididae 162
snail leech 108
snail-case caddisfly 310
snail-killing fly 348
snipe flies 346
snouted water snails 76
snowflies 214
soldier flies 346
solitary midges 360
Spercheidae 252
Spercheus emarginatus 252
Sphaeriidae 84
Sphaerium 84
Sphaerium corneum 100
Sphaerium rivicola 100
spiny crawler mayflies 176
spiny-cheek crayfish 124
spinyheaded burrowing mayflies 182
spongeflies 294
sponges 28
Spongilla lacustris 30 
springflies 214
springtails 162
squeak beetles 248
screech beetles 248
Stagnicola palustris 80
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Staphylinidae 258
Staphylinoidea 256
Stenophylax 308
Stephanoceros 68
stone crayfish 124
stoneflies 210
Stratiomyidae 346
stream dwelling bugs 228
striped nerite 74
stripetails 214
Stylaria lacustris 106
Succineidae 80
summer mayfly 176
swamp spider 118
Synchaeta 58
Syrphidae 348

T
Tabanidae 346
tadpole shrimps 128
Taeniopterygidae 212
Taeniopteryx 214
Tanyderidae 334
Tardigrada 44
Testudinella 64
Tetanocera silvatica 354
Thaumaleidae 360
Theodoxus danubialis 74
Theodoxus fluviatilis 74
Theodoxus prevostianus 74
Theodoxus transversalis 74
Thiaridae 78
thread-horns 334
Thremma 316
Thremma gallicum 316
Tipulidae 334
Tipulomorpha 334
Tisza mayfly 166
Triaenodes 310
Triaenodes bicolor 324
Trichocerca 58
Trichoceridae 334
Tricladida 36
triclads 36
Triops cancriformis 128
Triopsidae 144
Trocheta 110
Troglochaetus beranecki 104
true flies 334
true stoneflies 214
trumpet-net caddisflies 304
Tubificida 106
Tubificidae 106

Turbellaria 36
turkish crayfish 124
Typhloplana viridata 36

U
Uenoidae 316
Unio 84
Unio pictorum 84
Unionidae 84

V
Valvata cristata 74
Valvatidae 74
valve snails 74
variegated mud-loving beetles 260
Veliidae 222
velvet water bugs 222
Viviparidae 74
Viviparus acerosus 76
Viviparus contectus 74

W
warrior flies 194
water crickets 222
water fleas 130
water measurers 224
water scorpion 226
water scorpions 226
water slater 120
water snipe flies 346
water spider 116
water springtail 162
water stick insect 226
water treaders 222
water veneer 330
waterbears 44
water-lily beetles 262
water-penny beetles 262
wheel animals 46
wherrymen 224
whirligig beetles 244
white-clawed crayfish 154
Wiedemannia bistigma 356
Wiedemannia oedorum 356
willowflies 212
winter crane flies 334
Wormaldia 326

Y-Z
yellow mayfly 172
zebra mussel 82
Zygoptera 194
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Research interests:

Polarised light pollution and polarisation ecological traps

Ecological photopollution (EPP) has been de-
fined as the degradation of the photic habitat 
by artificial light. We introduced a new term, 
the polarised light pollution (PLP), meaning all 
adverse effects on polarotactic aquatic insects at-
tracted by horizontally polarised light reflected 
from artificial surfaces. PLP is a new kind of 
EPP; it is global and novel in an evolutionary 
sense. All such highly and horizontally polaris-
ing artificial surfaces can act as polarised ecologi-
cal traps for polarotactic insects, because these 
surfaces are inappropriate for the development 
of eggs laid by the deceived insects. The mortal-
ity associated with PLP may threaten popula-

tions of endangered aquatic insect species. We 
highlighted some possible benefits and/or dis-
advantages of predators (spiders, birds and bats) 
feeding on the polarotactic insects attracted 
to different sources of PLP. We also suggested 
several remedies of PLP, which is a byproduct 
of the human architectural, building, industrial 
and agricultural technology, and it may allow to 
function foodwebs composed of polarotactic in-
sects and their predators. We emphasised that 
conservation authorities should pay much more 
attention to aquatic insects because of their pos-
itive polarotaxis and their demonstrated vulner-
ability due to PLP.

Polarisation tabanid traps – TabaNOid technology

To know how tabanid flies locate their host ani-
mals, terrestrial rendezvous sites and egg-laying 
places would be very useful for control measures 
against them, because the haematophagous tab-
anid females are vectors of some severe animal/
human diseases/parasites. In choice experiments 
we discovered that both males and females of 
several tabanid species have positive polaro-
taxis, i.e. they are attracted to horizontally po-
larised light stimulating their ventral eye region. 
Our findings extend the meaning of polarotaxis 
which has been restricted to the water detection 

of aquatic insects oviposit ing directly into water. 
A further novelty resulting from our researches 
is that the studied tabanids are the first insects 
where ventral polarisation vision and definite 
polarisation-sensitive behaviour with known 
functions has been recognised. The polarotaxis 
in tabanids makes it possible to develop new op-
tically luring traps being more efficient than the 
existing ones. The development of our patented 
protective system, called TabaNOid, against 
tabanids for eco-farms, graziers and race-horse 
breeders is in progress.
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