
 

 

 

River monitoring  
Manual for public environmental monitoring  

APPENDIX 3. Bioindication methods 

Bioindication is a method of assessing the status of ecosystems based on the presence or absence in 
them of particular organisms named indicators.  Data on water quality obtained with the help of biological 
methods can be compared with officially adopted indicators, namely, water quality classes and levels of 
saprobity.  This enables a comparison of data obtained with instrumental and biological methods.    

§ 1. Algoindication. 

Algoindication is an uncomplicated and rather informative method for water quality examination based on 
the status of algae.   Algae react quicker than other water organisms to water pollution.  The presence or 
absence of algae in shallow water can be seen at the primary inspection.  Algae of three ecological 
groups are used for assessment, namely, phytoplankton, phytobenthos, and periphyton. The ecosystem 
diversity and abundance of particular species are subject to assessment.  One of the popular methods is 
based on accounting of relative abundance of saprobity indicator species.  The Pantle - Buck saprobity 
technique is shown below as an example.    

The Pantle – Buck saprobity index is calculated by the formula1: 

S= , 

where s is the individual saprobity of each species and  

h is the population of the species or relative frequency expressed in scores from 1 to 5 (occasional 
occurrence is 1, frequent occurrence is 3, algal nuisance is 5).  

Therefore, the index itself is the average value of the saprobities of all identified species with 
consideration of their abundance.  The following numerical scale was adopted for saprobity (both of 
organisms and water reservoirs): oligosaprobes: 1, β-mesosaprobes: 2, α- mesosaprobes: 3, and 
polysaprobes: 4.  

There is an abundance of infusoria and bacteria in the polysaprobe zone of water reservoir but there are 

few algae species, namely, chlorella, polytoma, and some types of chalmydomonas. However, the 

population of algae can be quite high.  Algae diversity is quite high in the mesosaprobe zone.  Presence 

of mesosaprobes indicates pollution focuses in relatively clean water reservoirs (for example, nearby 

clean water outfalls of the city sewage system). Typical mesosaprobes include Enteromorpha, 

Monoraphidium, Stigeoclonium tenue, Oscillatoria amoena, Oscillatoria princeps, Nitzschia acicularis, 

Cyclotella meneghiniana, Chlamydomonas, Gonium pectorale, Acerosum, and others. Many Diatomeae 

dominate in plankton, while Cladophora, Spirogyra, Zygnematales, and  Microcystiaceae dominate in the 

composition of benthos and periphyton.  

The range of algae in the oligosaprobic zone is wide but their abundance is low.  Oligosaprobes mostly 
occur in clear-water springs, swampy hollows of high bogs, and river creaks. The oligosaprobe algae 
include species of Micrasterias, Cosmarium, and Synura.   

§ 2. Invertebrate bioindication. Meier and Woodiwiss methods. 

Another popular method of assessment of water quality in watercourses is based on the study of bottom 
invertebrates (macrozoobenthos). First, the majority of bottom invertebrates are relatively big and can 
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be seen by the unaided eye; they are slow-moving and easy to sample with a standard handnet.  Due to 
their slow-moving way of life they cannot avoid the impact of water pollutants. This gives the grounds to 
claim that the status of benthos organisms gives a better idea of the water quality in the examined river.  
In addition, many benthic species spend the major part of their life cycle in the water; therefore, the 
status of the benthic communities is affected by water quality in the past as well as in the present. 

Two methods of biological assessment of water quality that are used widely by non-experts are 
described below. These are the Meier method and the Woodiwiss method2. 

Sampling equipment: 

One can use a round-shaped container (metal or plastic) with the bottom diameter no less than 10-12cm.  
The container should have several small perforations in the bottom to let the water go through. Rotating 
the container slightly, “screw” it into the bottom, then turn it up and pull it out with the soil inside.    

 Benthos can also be sampled with a dense texture handnet for sampling . The diameter of the entry 
opening should be no less than 25-30 cm, while the length of the fabric cone should be 2.5 times bigger. 
A convenient material for the handnet is synthetic fabric with fine mesh. For a longer service life, it is 
recommended to encase the place where the fabric cone is attached to the ring in a strip of solid fabric 
(tarpaulin). Fix the handnet securely on a 1.5 – 2m long hand stick.  Dry it well after using it in the water.     

A special sieve will be needed to wash the soil.  The best option is special soil or grain sieves. Another 
option is a colander or an ordinary sieve. (Our care to small rivers).  

Sampling: 

Samples should be taken from segments of the water reservoir that are average by all parameters; if 
possible, both banks of the river should be ”covered.”  For a stagnant water body, samples taken at the 
coastal zones would be the most indicative (but try to avoid the thickest growths of reed mace, reed, and 
other water vegetation: the water there is usually cleaner than in the rest of the water reservoir and your 
assessment might come out overestimated).  The best sampling zones for rivers and creeks are 
sandbanks or coastal zones with moderately fast river course.  

Put a handnet or a scrubber on the bottom and drag it in both directions several times, trying to cover as 
big an area as possible and scraping the upper layer of the soil. You can also place the scrubber 
downstream and stir up the soil with your foot catching all organisms carried downstream by the water 
course with the scrubber. Having collected a sufficient amount of the soil, pull up the catching tool and 
wash it out in the same water reservoir until the water becomes transparent.  Bigger rocks and coastal 
plants should be separated and thoroughly examined.  All identified organisms should be washed into 
the handnet. Place the soil from the container into the sieve with fine (less than 1mm) perforations and 
also wash it out.   

Due to varied bottom conditions which can be quite different even at neighboring segments, several 
samples should be taken at each station (a station is the sampled segment of the water reservoir). If a 
water reservoir is relatively small, five samples per station should be enough. All samples taken at a 
station should be examined as one.   

Sample analysis: 

After all organisms are caught, they should be identified. To do this, you will need a magnifying glass 
(two glasses would be even better: one with three-time and one with seven-time magnifying). The 
identified animal subjects should be sorted with pincers and placed into small containers with water 
(Petri dishes or medicine jars). Different animals (leeches, bivalve mollusks, maggots) should be placed 
into different containers.  It is easier to count them this way and more difficult to miss something from the 
catch. It is particularly important to put apart bigger animals (shell fishes) and predators: they can crush 
or eat their neighbors.  Small subjects can be caught with a pipette and fast swimmers, with a tea 
spoon3. 

When all organisms are placed in jars, you can start identification of their relation to different species.   
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If you cannot thoroughly examine all animals right away, you can keep the catch in a glass jar with water 
(not closing it tightly with a top). It is necessary to take into consideration that animals caught can die; 
this can happen particularly quickly in warm weather. After identification of the organisms they should be 
let out into their natural ecosystem.   

The Woodiwiss method (biotic index method) is one of the most reliable and popular methods of 
biological water assessment.   

The index is used only for examination of rivers in the moderate temperature zone; it provides an 
assessment of their status by a fifteen-point grading scale.  

The Woodiwiss index takes two parameters of the benthos community into consideration, namely, the 
general diversity of invertebrates and presence of organisms from the “indicator” groups in the water 
reservoir.  These groups combine animals characterized by a particular saprobity degree. As the degree 
of water reservoir pollution increases, certain biotic groups extinct in approximately the same order as 
listed in Table 1.   

The following is necessary to classify a water reservoir by the Woodiwiss method:  

1. Find out what indicator groups are present in the examined water reservoir. Start your search with the 
most pollution-sensitive indicator groups, namely, stoneflies, day flies, caddis flies, etc., exactly in the 
order of indicator groups in the table. If there are stonefly (Plecoptera) larvae in the water reservoir, 
which are the most “sensitive” organisms, then proceed according to the first or second line of the table.  
Follow the first line if there are several species of stoneflies and the second line if you have identified 
only one subgroup.   

If there are no stonefly nymphs in the samples, start looking for day fly larvae (Ephemeroptera), which is 
the next indicator group by sensitivity.  If you have identified them, work with the third or fourth table lines 
(again, based on the number of species identified).  If there are no day fly nymphs, look at the caddis fly 
larvae (Trichoptera), and so on. 

2. Assessment of the general diversity of benthos organisms.  The Woodiwiss method does not require 
identification by species of all animals caught (this can be problematic even for a professional). It is 
sufficient to identify the number of “groups” of benthos organisms in the samples. A “group” means any 
of the following: 

- Any species of flatworms, shells, leeches, crustaceans or water mites (Hydrachnidae); 

- Any species of stoneflies, lacewings, bugs, larvae of any other flies;  

- The class of oligochaetes; 

- Any type of day flies with the exception of Baetis rhodani; 

- Any family of caddis flies;  

- Families of nonbiting midges (larvae) with the exception of Chironomus sp.; 

- Chironomus sp.; 

- Black fly larvae (Simuliidae larvae); 

- Every known larvaspecies of other flying insects. 

Having identified the amount of groups in the sample, find the relevant column in the table.    

3. Find the value of Woodiwiss index classifying the water reservoir under examination at the crossing of 
the identified line and column.  

If the score of the water reservoir is between 0 and 2, it is heavily polluted and belongs to the 
polysaprobic zone, and its water community is in a seriously depressed state. A score of 3-5 indicates an 
average degree of pollution (alpha-mesosaprobic), while 6-7 shows insignificant pollution of the water 
reservoir (beta-mesosaprobic).  Clean (oligosaprobic) rivers normally get the 8-10 scores, while 
particular segments that are especially rich in water inhabitants can be scored with even higher values.   

Table 1  

Woodiwiss biotic index 
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Groups of organisms  Presence or 
absence of the 
species  

Biotic index for the total amount of groups 
present  

0-1 2-5 6-10 11-15 16-20 20… 

Stonefly larvae More than 1 
species  

- 7 8 9 10 11-… 

1 species 6 7 8 9 10-… 

Day fly larvae 
(Ephemeropra)  except 
Baetis rhodani sp. 

More than 1 
species 

- 6 7 8 9 10-… 

1 species 5 6 7 8 9-… 

Caddis fly larvae 
(Trichoptera) 

More than 1 
species 

- 5 6 7 8 9-… 

1 species 4 4 5 6 7 8-… 

Side-swimmers (Amphipods)  3 4 5 6 7 8-… 

Water louse (Asellus aquaticus) 2 3 4 5 6 7-… 

Oligochaetes or nonbiting midge larvae 1 2 3 4 5 6-… 

None of the above groups are present 0 1 2 - - - 

Meier method  

The method is good for any types of water reservoirs. Classification of water quality by the Meier method 
does not require identification of living organisms to the accuracy of species and works for any types of 
water reservoirs. The method uses the association between different groups of water invertebrates and 
particular pollution level of water reservoirs. Indicator organisms are referred to one of the three sections:  

Clear reservoir inhabitants  Organisms with medium 
sensibility degree  

Polluted reservoir inhabitants  

Stonefly larvae  

Day fly larvae  

Caddis fly larvae  

Alderfly larvae  

 Bivalve mollusks 

 

Side-swimmers  

Crawfish  

Dragonfly nymphs 

Meadow maggots   

Daddy-long-leg larvae 
(Planorbidae) 

River snails (Viviparidae) 

Oligochaetes or non-biting 
midge larvae 

Leeches 

Water louse (Asellus aquaticus) 

Pond snails 

Black fly larvae 

Oligochaetes  

Mark which of the above indicator groups were identified in the samples.  Multiply the number of 
identified groups from the first section of the table by 3, from the second sections by 2, and from the third 
section by 1. Sum up the results. The value of the sum characterizes the degree of the water reservoir 
pollution.   

If the sum exceeds 22, the water reservoir is clean and belongs to quality class 1. Values of the sum 
from 17 to 21 indicate the second quality group (like in the first case, the water reservoir will be classified 
as oligosaprobic). Scores from 11 to 16 indicate the third quality class, i.e. moderate pollution (beta-



saprobic zone). All values below 11 classify the water reservoir as polluted (alpha-mesosaprobic or 
polysaprobic), i.e. quality classes 4 to 745.  

Simplicity and universality of the Meier method allows to classify the status of the examined water 
reservoir quickly. The accuracy of the method is low but  with regular surveys of water quality within a 
certain period and comparison of the results received, one can understand which way the state of the 
water reservoir is changing.   
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§ 3. Indicators 

An index of freshwater invertebrates6 

The major goal of identification of any organism comes down to identification of its correct scientific 
name and classification of its position in the general system of organisms.  Each organism should be 
attributed to a particular species, this species should be attributed to a particular genus, the genus to a 
family, the family to an order, the order to a class, and the class to a phylum. However, in this index we 
decided to waive the zoological strictness which could disrupt simplicity and easiness of access. Our 
index will be instrumental for you to find the most correct name.  

Having caught and thoroughly examined an organism, look at the introductory table.  Select which group 
of forms (sponges, worms, mollusks, etc.) your object belongs to. Then move to the relevant key table.  
Find the picture in these tables that resembles your object the most. The key characteristics there are 
described and marked with arrows.  We suggest that you use the names in italics for your animal.   

Many closely related species are difficult to distinct and only professionals can classify them correctly.  
This index presents only the most frequent and relatively easily identified species. This is why it is quite 
probable that the organism you caught will not match any of the pictures and descriptions.  In this case, 
you can use names of the families, orders or classes put in italics in the tables.  For example, you have 
caught a vermicular organism (Table III), which resembles leeches by the shape of its body, sucking 
disks and the way of moving but does not look alike any of the pictures in this table and it has none of 
the characters.  In this case you can name it a leech, and this name will be quite correct; however, to find 
out which exactly leech you have caught, you should consult with a more detailed (professional) index or 
a specialist.   

 

 

INTRODUCTORY  TABLE 

Description of the organism External appearance Table 

Shapeless soft masses resembling 

foam pieces of greenish color.  

Organisms are attached to 

underwater items. 

 I Sponges (Spongia) (page 2) 

Small tentaculate organisms (to 

be examined through a 

magnifying lens) attached to 

underwater items.  Single (up to 

1cm) or colonial animals 

composed of a large number of 

connected with each other 

identical organisms.                                                   

 II Coelenterate animals 

(Coelenterata) and bryozoans 

(Bryozoa)(page 2) 

The body of the animal is 

elongated, worm-like, roundish 

or flat.  The animal has no 

articulated appendages.   

 III-а Planarians (Turbellaria), 

Leeches (Hirudinea), 

Oligochaetes (Oligochaeta), 
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Gordian worms 

 (Gordiacea) 

(page 3) 

III-b Larvae of two-winged 

insects (Diptera) 

(page 4) 

The body is encased in a spiral or 

two-valve shell or a cone.  The 

organism crawls on the bottom.  

It has no articulated limbs.   

 IV-a Snails (Gastropoda) (page 

5) 

IV-b Shells (Bivalvia) (page  6) 

The body is encased in a shell 

with articulated limbs sticking 

out.   The animal crawls on the 

bottom or swims through the 

water. The animals are very small 

(no larger 1cm).   

 V Seed shrimps (Ostracoda) and 

daphnias (Cladocera) (page 6) 

The organism has clear 

articulated limbs and an 

articulated body.  

 VI Other arthopods 

(Arthropoda)(page 7) 

VI-a Araneidan (Arachnida) and 

crustaceans (Crustacea)(page 7) 

VI-b Insects (Insecta) (page 8) 

 

 

 

Table I 

Ph. Sponges (Spongia) 

Fam. Freshwater sponge (Spongillidae) 

Format a socket- or finger-type growth on underwater surfaces.  Sticking out pins can be seen on the 

surface of the colony (you can feel shagginess rubbing it with fingers).  

 

Table II 

Ph. Coelenteratas (Coelenterata) 

Fam. Freshwater Hydroids (Hydridae) 

Single polypus. The body is smooth, of white or greenish color.   

Palps 

Hydra in compressed status 

Ph. bryozoans (Bryozoa) 



Fam. Phylactolaemata.  A colony in the shape of a socket, spindle, or a tree form. 

There are openings on the surface through which tentacles can extend.  

………………………………………………………………………………………………….. 

Pictograms and symbols used in the indicator  

To examine with high-power microscopic image 

Small animals 

Medium-size animals (5mm-4cm) 

Big animals (over 4cm) 

The animal may bite! 

Several species (may be different variants of external appearances)  

 

Attention! 

Descriptions of alternative characters are underlined 

 

Table III-a 

Ph. Flat worms, flatworms (Plathelmintes) 

Cl. planarians (Turbellaria) 

 

Animals with flattened unsegmented bodies and 

soft coverings. They smoothly slide on the bottom. 

Coloring of the majority of animals varies from 

dark-brown to black.    

Only one species has white coloring.  

Milk-white planaria 

Dendrocoelum lacteum 

Translucent intestinal tract 

Ph. Annelid worms (Annelida)  

Cl. Leeches (Hirudinea) 

The leech has two well-developed suction pads.  

Common fish leeches are extremely good 

swimmers; they swim squirming wavily in the 

dorsoventral direction or move “stepping” by 

alternative sticking of the front and rear suckers. 

Herpobdella octoculata 

(Erpobdella sp.) 

Light transversal strips 

Glossiphonia complanata 

(Glossiphonia complanata) 

The body is flat, foliaceous, with light 

punctolineatus pattern. 

Fish leech 

(Piscicola geometra) 

The suction pads are broader than the thin body. 

Scheme of fish leech movement  

 

 

The horse leech 

(Haemopis sanguisuga) 

Pale-bellied 

The back is dark varying from dark grey to black 

color.   

 

 



Ph. annelid worms (Annelida) 

Cl. Oligochaetes (Oligochaeta) 

Some species have thickening belts in the front part 

of the body.  

No suction pads. The body is clearly articulate. 

Penicillus are usually present on the side segments.   

Animals mostly live with their front part deepen in 

the silt.  

Ph.Cephalorhyncha (Cephalorhyncha) 

Cl. Gordian worms (Gordiacea) 

The body is non-articulate, thin and long, roundish 

in the cross section.  Animals swim slowly 

squirming with entire body; sometimes they form 

knots.  

Attention! Is a warm-like animal does not look like any of the above mentioned, see Table III-b 

Table III-b 

Ph. Jointed-limbed animals (Arthropoda) 

Cl. Insects (Insecta) 

Order: Two-winged flies (Diptera) 

The head capsule is well-developed.  It does not 

retract inside.  

Mosquito and Simuliidae larvae  

Simulium larvae (Fam. Simuliidae) 

Head capsule 

Disparate pseudopod 

A sucker using which the larva attaches itself to the 

substrate. 

 

Feather-barbelled larvae (Fam. Chaoboridae) 

The larvae are transparent. 

Prehensile antennae 

Dark air bags 

Bloodsucking mosquito larvae (Fam. Culicidae) 

Large thorax 

Breathing siphon 

A lot of mouth brushes 

In spring and summer mosquito eggs occur in water 

reservoirs.  

Breathing spiracles at the water surface  

Mosquito larvae or bloodworms  larvae (Fam. 

No distinct head.  It is retracted inside the body.   

Fly larvae  

Armed fly larvae (Fam. Stratiomiidae) 

The body is spindle-shaped. 

A corolla of bristles on the rear end of the body 

which the larva uses to attach itself to the water 

surface. 

Horse fly larvae (Fam. Tabanidae) 

Front and rear ends of the body are acuminate. 

Bands of short  bristles 

 

Drone fly larvae (Fam. Syrphydae) 

Rat-tailed maggot (Eristalis) 

The body is thick and soft. 

Long prolegs 

Long breathing tube 

 

 



Chironomidae) 

Animals are of greenish or red color; often build 

spiderweb indusiums.  

Aquatic nematoceran fly larvae (Fam. Dixidae) 

Larvae are of black color; keep U-arching. 

Phantom crane fly larvae (Fam. Lyriopidae) 

The head capsule is very small. 

Breathing tube  

Thin elongated body 

Daddy-long-legs larvae (Fam. Tipulidae) 

The head capsule is very small 

Spiracles on the rear of the body  

Table IV-a 

Ph.  Shellfish (Mollusca) 

Cl. Gasteropoda or snails (Gastropoda) 

The shell is cone. 

The shell is roundish in the baseline. 

Ancylus fluviatilis (Ancylus fluviatilis)  

The shell is elongated in the baseline. 

The lake limpet (Acroloxus sp.) 

The shell is planospiral.  

Orb snails (Fam. Planorbidae, Fam. Bulinidae) 

The great ramshorn (Planorbarius corneus) 

The shell is roundish in the baseline, massive 

 (4-5 whorls), dark brown, with no keel.   

The shell is not big (4-7 whorls).  The top whorl might have a small fold, i.e., keel.   

Several species that are hard to distinct.  

Orb snails (Fam. Planorbidae) 

Cone spiral shell  

The aperture is on the left-hand 

side 

The aperture is on the right-hand side 

The shell is spindle-shaped; it has 

dark brown glittering surface. 

Aplexa  (Aplexa sp.) 

 

The shell is rounded; it has light-

brown glittering surface 

No operculum 

Pond snails (Limnaea sp.) 

The most frequent species  

The shell is roundish, thin-

walled.  The height of the whorl 

is equal or slightly bigger than 

Has an operculum 

Massive shell with dark strips  

River snail (Viviparus sp.) 

 

The shell is medium size with 

engagement-shaped or oval 



Physa (Physa sp.) the height of the aperture.  

Common pond snails (Limnaea 

stagnalis) 

Limnaea glabra (Limnaea 

glabra) The shell is flat, thin-

walled.   The height of the whorl 

is much bigger than the height of 

the aperture 

The big-ear radix (Limnaea 

auricularia) The whorl is small, 

not elevating above the aperture.  

The aperture is shaped as a wide 

ochrea.  

Oval pond snail (Limnaea 

ovata) The whorl is small, barely 

elevating above the aperture.  

The aperture is shaped as a wide 

ochrea. 

aperture 

Bithynia (Bithynia sp.) 

 

The shell is flat with round 

aperture. 

Has operculum  

The aperture is shaped as an 

ochrea. 

Theodoxus (Theodoxus sp.) 

 

Table IV-b 

Ph.  Shellfish (Mollusca) 

Cl. Bivalved mollusks or shells (Bivalvia) 

Small forms 

Roundish shells (sometimes nearly spherical)  

Pisidium and small-headed flies  

(Fam. Pisidiidae) 

Big forms 

Cuneal shell (delta-shaped). 

Living mollusks are usually attached to underwater 

surfaces by byssus threads. 

Zebra mussel (Dreissena polymorpha) 

 

One can see protrusions, teeth, and cavities in the 

open shell (cardo). 

Pearl oyster (g. Unio, g. Crassiana) 

 

No cardo 

A major “hunch can be seen on the outer side of the 

shell.  Fam. Freshwater clams (Unionidae) 

Swan mussel (Ph. Anodonta, Ph. Pseudoanodonta) 

Table V 

Animals have a bivalve-like valve or shell but having appendages using which they can run on the bottom 



or swim through the water.  

Ph. Jointed-limbed animals (Arthropoda) 

Cl. Crustaceans (Crustacea) 

Animals move around the bottom.  The limbs 

barely show out of the shell.   

Ord. Seed shrimps (Ostracoda) 

Animals swim through the water.  Two pairs of 

well-developed antennae are used to swim through 

the water.   

Ord. Cladocerans (Cladocera) 

A single median compound eye  

Daphniads (Fam. Daphniidae) are the most 

frequently occurring species. 

Table VI 

Ph.  Jjointed-limbed animals (Arthropoda) 

More than three pairs of walking 

limbs  

 Table IV-a 

Crustaceans (Crustacea) and 

araneidans (Arachnida) 

Three pairs of walking limbs  Table IV-b 

Insects (Insecta) 

Table VI-a 

PH. Jointed-limbed animals (Arthropoda). Crustaceans  and araneidans 

Four pairs of walking limbs 

Cl. Arachnidas (Arachnida) 

Aquatic mites (Hydracarina) 

Small organisms having 4 pairs 

of swimming limbs; the body is 

not clearly divided into segments; 

often are red-colored.  

 

Chamaemyid flies (Argyroneta 

aquatica) 

The abdomen is villose, of grey 

color.  When a spider goes into 

the water, the abdomen is 

surrounded by silvery air bag.  

Fishing spider (Dolomedes sp.) 

Big spiders can move onto the 

water surface. Lighter strips can 

be seen on the body sides.    

More than four pairs of walking limbs 

Cl. Crustaceans (Crustacea) 

Small animals 

Ord. Copepods (Copepoda) 

Calanoida (Calanoida) 

Big animals 

Ord.Aamphipods (Amphipoda) 

Fresh-water shrimp (Gammaridae) 

The body is flattened from the sides; the animal 



Antennae 

One single egg pouch 

 

Cyclopides (Cyclopoida) 

Antennae 

A pair of egg pouches  

 

Ord. Branchiopods (Anostraca) 

In spring occur in water pools and cut-off lakes; 

swim through the water.  

Long abdomen 

Numerous swimming limbs 

 

often moves on the side pushing forward with rear 

limbs.  

Ord. Tadpole shrimps (Notostraca) 

Tadpole shrimp (Lepidurus apus) 

In spring occur in abundance in small temporary 

water reservoirs.  Most of them are covered with a 

broad carapace. 

 

Ord. Isopods (Isopoda) 

Water louse (Asellus aquaticus) 

Dichotomous cercus  

 

Ord. Decapods (Decapoda) 

Crawfish (Astacus sp.) 

Table VI-b 

Ph. Jointed-limbed animals  (Arthropoda) 

Cl. Insects (Insecta) 

An insect with well-developed 

wings   

 Adult insects 

Table VI-b-1 

An insect with no wings or 

apteroid  

 Insect larvae  

Table VI-b-2 

Table VI-b-1 

Adult insects 

 

The animal has no thorax or a small one. 

The elytra  are fully hard. 

Ord. *Beetles (Coleoptera) 

Penny bugs (Gyrinus sp.) 

The second and third pairs of legs are short and 

flattened.  

The beetle walks on the water surface. 

Fam. Water scavenger beetles (Hydrophilidae) 

The beetle walks on the water surface alternating 

The animal has a big delta-shaped thorax. 

The elytra  are soft at the ends. 

The animal has a piercing rostrum appearing as a 

sharply pointed tube. 

Ord. Bugs (Hemiptera) 

Water-scorpion (Nepa cinerea) 

Breathing tube 

 



the movement of all six legs.   

In the water the body is encased in an air bag 

(silverfish).   

Silver water beetle (Hydrous sp.) 

Length of the body is no less that 4cm.   

 

Hydrophilus caraboides (Hydrophilus sp.) 

Length of the body is 13-18mm. 

Attention!  All other water scavenger beetles are 

a lot smaller!  

Fam. Diving beetles (Dytiscidae) 

In the water, dytiscidae swim moving their hind 

legs simultaneously, like oars. 

Margined water beetle (Dytiscus marginalis) 

Big beetles with a yellow strip on the body edges.   

 

Acilius (Acilius sp.) 

A trapezoidal pattern is on the prothorax.   

*Professional indexes should be used for 

identification of beetles smaller than 1cm.   

Water strides (Fam. Gerridae) 

Long thin legs 

 

Water creeper (Iliocorys cimicoides) 

 

Aphelocheirus (Aphelochirus sp.) 

The elytra are very small. 

 

Wackswimmer (Notonecta glauca) 

The thorax is dark, sole-colored; the elytra are 

light. надкрылья светлые 

They are also known as the air-water interface.  

 

Fam. Broad-headed bugs (Corixidae) 

The elytra are dark with a dotted or stripped 

pattern; front legs are shortened.   

Water stick insects (Ranatra linearis) 

The body is elongated and reminds the leaf insect 

in the shape; a breathing tube in the rear end of the 

body.   

Table VI-b-2 

Insect larvae  

Larvae of dragonflies, dayflies, stone flies, beetles, and alderflies  

Dragonfly nymphs (Ord. Odonata) 

Have extendable labium (“mask”), positioned underneath the head. 

The head of a dragonfly nymph (bottom view)  

The body is delicate with three large leaflike plates 

on the tail.   

Damselfly larvae  

(s/Ord. Zygoptera) 

Three tail petals. 

The body is massive with no tail lappets  

Hawker dragonflies larvae  

(s/Ord. Anisoptera) 

 Spoon-shaped labium 

 Corduliid dragonflies  Настоящие стрекозы 



(Fam. Corduliidae) 

Legs are long (thighs of 

hind legs extend to the 

8
th

 segment of the 

abdomen); side parts of 

the labial mask have 

well-seen big maxillae.   

(Fam. Libellulidae) 

Legs are short (thighs of 

hind legs extend to the 

6
th

 segment of the 

abdomen); side parts of 

the labial mask have 

poorly-seen small 

maxillae.   

 Flat labium 

 Club-tailed dragonflies 

(Fam. Gomphidae) 

Thick cirrhuses 

The body is flattened, 

richly coated with hairs.    

Large dragonflies 

(Fam. Aeschnidae) 

Thin cirrhuses 

The body is teretial. 

Day fly nymphs (Ord. Ephemeroptera) 

Gills arise from the abdomen 

Three thread-like projections terminate the abdomen. 

Stonefly nymphs (Ord. Plecoptera) 

Two thread-like projections terminate the abdomen.  The abdomen has no gills. 

Alderfly larvae (Ord. Megaloptera) 

Sialis sp. 

The abdomen has articulate gills.  

The abdomen ends with a flat sharpened process. 

Beetle larvae (Ord. Coleoptera) 

Whirligig beetle larvae (Gyrinus sp.) 

The body is narrow. 

The abdomen has non-segmented gills. 

Labial palps are crescent with no maxillae. Labial palps have maxillae. 

Diving beetles larvae (Fam. Dytiscidae) 

A generalized scheme of small water scavenger 

beetle larvae 

Water scavenger beetle larvae (Fam. 

Hydrophilidae) 

 

Margined water beetle 

larva (Dytiscus 

Elongated prothorax 

Acilius larva (Acylius 

 



marginalis) 

The typical position in 

the water 

sp.) 

Table VI-b-2 

Insect larvae (continued) 

Larvae of caddis flies and butterflies   

Caddis fly larvae (Ord. Trichoptera) 

The larva abdomen is elongated, with hooked prolegs often present at the tip. Larvae are caterpillar-like; 

they may live enclosed in small cases.   

Larvae do not build indusiums. 

Does no look like a caterpillar. 

Larvae are caterpillar-like. 

Lives in an indusium 

S/Ord. Annulipalpia 

Polycentropidae (Fam. Polycentropidae) 

The abdomen is slender; no gills  

 

Hydropsychidae (Fam. Hydropsychidae) 

Gills are present on the abdomen.  Larvae are not 

flat.   

 

Rhyacophilidae (Fam. Rhyacophilidae) 

Gills are present on the abdomen.   

The body is flattened. 

S/Ord. Integripalpia 

Larvae live out of the indusiums.  

Gills are thread-like.  

Typical calluses are present on the first segment of 

the abdomen.   

Attention! To attribute Caddis fly larvae it is 

very important to have their indusiums.  The 

shape and structure of the indusiums are very 

important definitive attributes.  

Anobolia (Anobolia sp.) 

Small rods are placed along the indusium; they are 

longer than the indusium itself. 

Limnophilius (Limnophilius sp.) 

The indusium is “hairy.” 

Grammotaulius (Grammotaulius sp.) 

The indusium is composed of plants and resembles 

a field scope.   

Limnophilius decipiens (Limnophilius decipiens) 

The indusium is three-edged in the cross-section.  

Halesus (Halesus sp.) 

The indusium is cylinder in shape and it is made of 

sand grains.  

The rear end is rounded.  



Molanidae (Fam. Molannidae) 

A hood 

The indusium is made of sand; it is flattened.  

Goeridae (Fam. Goeridae) 

The sandy indusium has major sand grains on the 

sides.   

Leptoceridae (Fam. Leptoceridae) 

The typical position of larvae in indusiums.  

Phryganeidae (Fam. Phryganeidae) 

Indusiums are big; vegetational particles shape a 

spiral pattern  

Pyralid larvae Ord. Lepidopterans (Lepidoptera) 

Pyralid moths (Fam. Pyralididae) 

Thoracic limbs  

Abdominal legs 

Nymphula nymphaeta (Nymphula nymphaeta) 

The indusium is flat and composed of two pieces of nymphaea leaf.   

 

 

 



 



 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

 



 

Indexes. Algae 
macrophytes7

                                                           
7
 The Nature of Baltics (study guide): Manual for organization of educational, research, and environment-oriented work at 

educational institutions / Ed. by D.P. Filippenko. Kaliningrad: tambuks, 2014. – 126 p. 





 


