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Micro-world 

 
The world of single-cell organisms  

What kind of single-cell organisms can we find in our surface waters? 
 
Based on their body structures we can find three typical single-cell organisms, 
which can be studied with simple instruments. The typical single-cell 
organism is motile, and the flagellate protozoa can be considered a single-cell 
plant, which also contains green plastids. For motility it uses its whip, as that 
is indicated by its name. Contrary to this, the paramecium doesn’t possess 
plastids, however its exterior is surrounded by cilia, by means of which the 
tiny animal is able to move. The body shape of amoebas is indeterminable, 
since they move by means of pro-legs, they simply flow to surround and 
gobble up the organic debris that serves as their nutriment. 
 
How can these single-cell organisms be collected? 
 
For the collection of single-cell organisms the traditional small fishnet’s tulle 
material is overly wide-knit. The professional equipment contains a plankton 
net, at the bottom of which there is a tiny glass, the single-cell organisms are 
collected in this when we dip it. We can also produce one like this at home, 
cutting the sack part of the net out of a piece of unnecessary, densely knit 
synthetic fiber material and making the collection glass out of a medicine vial. 
We can fasten the vial to the bottom of the net with a rubber band. 
 
With what kind of method can single-cell organisms be studied? 
 
For the study of single-cell organisms we will need a microscope. The most 
suitable is a stereo binocular microscope, but we can achieve a nice image 
even if study them on the slide of an optical microscope in a drop of water. 
Since a portion of them are quite swiftly moving, it would be difficult to track 
them in the drop of water, we can prevent this if we also place a few fine 
cotton-wool fibers between the slide and the cover glass.  
 
How can we keep single-cell organisms at home? 
 
For the keeping of a sample taken from natural water it’s sufficient to provide 
the essential life conditions of the single-cell organisms. Soak some fruit, 
banana peel, apple pieces in a jar with straw or hay and place it in a semi-
shaded spot, and leave it open. By pouring in it the sample taken from the 
water, within a few days we will have our own little culture! 
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Invertebrates in water  

What kind of invertebrate animals can be found in our natural waters? 
 

In the mud of the bed we can find various systematics groups of worms, their 
most characteristic representatives are turbellarian worms or planarians. From 
among mollusks we can find large specimen numbers of snails and shell-fish, 
but they belong among the “street sweepers” of natural waters. However the 
most diverse group of invertebrates are arthropedals in the water as well. 
From among arachnids water spiders and various aquatic mites may be found. 
From among crustaceans the most characteristic species of decapods are the 
freshwater lobster and the Danube crayfish, while in the case of inferior 
crustaceans the water-flea and the sand-hopper. From among insects, water-
bug species, aquatic beetles, mosquito and fly larvae, as well as the larvae of 
dragon-flies, trout-flies, caddis-flies.  
Who are the real cast members of water-flea magic-flea? 
The cartoon series dealt with the lives and body structures of many 
invertebrates with commendable accuracy – it was only the water-flea who 
didn’t get a fair shake, since instead of eight legs, in the cartoon he only had 
six…  His three little snail friends are in reality called the ram's horn snail, the 
great ram’s horn and Lister's river snail. Our “spider friend” may only be 
found on the trees and bushes of the flood-plain in the form of the European 
garden spider. On top of these we can find caddis-fly larvae, green frog 
offspring – or tadpoles -, European crayfish, water-fleas even the ant-lion, that 
is rather an inhabitant of sandy areas, on flood soils it can’t prepare its funnel-
traps. 
What types of insect ontogeny can be observed in the water? 
In the case of insects, a portion of them are permanent water dwellers, while 
others only spend their larvae phase underwater. They develop by anagnorisis, 
meaning that in their larvae phase the aphid, the backswimmer, the lesser 
water boatman, the water scorpion and the water stick-insect resemble 
wingless developed individuals. The mosquito and fly larvae as well as 
beetles develop by complete metamorphosis, meaning that they don’t skip the 
pupa phase. Dragon-flies, trout-flies and caddis-flies complete their larvae 
phase by metamorphosis. 
 

Where do water dwelling invertebrates get the oxygen from for their 
breathing? 
 

The cutaneous breathing of worms is functional underwater as well, the gills 
of mollusks are real in the case of shell-fish, in the case of freshwater snails 
the gills transformed back from their lungs when their ancestors returned to 
the water medium. Insects breath from the atmosphere, through their diversely 
structured windpipes located at the end of their abdomen.  
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Invertebrates in the flood-plain  

Ho can water dwelling creatures survive being on dry land? 
 

Those who breath with gills are in the biggest trouble when the water 
disappears. Shell-fish are able to close their shells for a short period of time in 
a way that they retain water, but direct sunlight can have a devastating effect 
on them. Water dwelling snails can shrink into summer slumber for as long as 
months, fleeing into the bottom of the mud layer of artificial pits, closing their 
shells with an air-tight door. Worms don’t have this type of protective gear, 
therefore only wet soil can ensure their survival, similarly to inferior 
crustaceans. At the same time, in their egg form almost all of them are 
capable of tolerating substantial water loss, thus for example they travel from 
one body of water to another while stuck to the feet of aquatic birds together 
with the mud. The majority of insects have retained their ability to fly, 
therefore in the case of necessity they can locate the nearest natural water. 
 

What animals can be observed on the border of the two worlds? 
 

We can find many species that, by using the surface tension of water, hunt for 
insects that fall in the water. Such is the common pond skater, which many 
people mistakenly call “water-flea”, and of the six legs of which four provide 
motion on the surface of the water, while two have been transformed into 
grasping legs. From among beetles, the whirligig beetle hunts here, while 
from among spiders, the raft spider and the pirate spider lie in ambush 
grabbing the shore vegetation, tuned into the vibrations of the water with their 
front pair of legs.    
 

Who have “made landing” from among water dwelling insects? 
 

Those insects that leave the water in their adulthood, all lead flying lives. 
Such is the dipteral, the caddis-fly who builds pipes in its larvae phase or the 
trout-fly that is only active for a few hours in its adulthood. We distinguish 
two large groups among dragon-flies – such as damselflies – and the dragon-
flies with heteromorphic wings, such as the broad-bodied chaser species, the 
black-tailed skimmer, the European damselfly or the largest one of all, the 
emperor dragonfly.  
 

Which water dwelling insect is the most common on flood-plains? 
 

The largest mass of water dwelling insects is constituted by various mosquito 
species. From a human point of view we don’t like them very much, even 
though their presence is of key importance from the viewpoint of the 
regulation of the organic material content of waters as well as insect eating 
predators, such as songbirds, dragon-flies, etc. Only a few species bother 
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 people with their blood-sucking, the majority of them aren’t affected by this 
at all – on the other hand, their extermination affects them very much.  

Examinations by microscope  
What principle is the microscope’s functioning based on? 
 
Microscopes are capable of making the tiny details of our environment 
visible, with rather large magnification, through a system of polished lenses.  
Stereo-binocular microscopes provide three-dimensional, real images through 
their dual sighting holes, while optical microscopes illuminate their examined 
object from below, thus only semi-transparent and fully transparent objects 
can be examined by them or sections cut out of not sufficiently transparent 
tissue in the appropriate thinness.  
 
How do single-cell organisms move in the water? 
 
The simplest place changing motion is the way amoebas move by pro-legs. 
These tiny animals move in the water by the cell’s sideways protrusions, 
developing pro-leg in the desired direction to the point where all of the cell’s 
material migrates there. In the course of their feeding, they kind of surround 
the organic debris to be consumed in this same manner. At the end of the cell 
of the flagellate protozoa a short neck part connects it to its flagella, which is 
extraordinarily agile, and beside flapping, paddling motion it’s capable of 
providing its owner with propulsion in a spiral line as well. In contrast, 
paramecia wear a wreath made of cilia on their bodies, along which a series of 
motions spread like waves, meaning that the cilia present coordinated 
movement.  
 
What kind of details not visible to the naked eye can we discover under 
the microscope? 
 
For example, it’s worth observing the body surface of water dwelling insects; 
here a portion of the species strive to retain a layer of air when submerging, 
which functions as a diver’s gear for them. Similarly interesting is the special 
surface on the leaf lamina of water dwelling plants that provides water 
repellant capability, as well as the one-sided arrangement of air stoma.    
How does the structure of water dwelling plants adapt to floating 
lifestyle? 
 
From among water dwelling plants it’s worth examining surface floating 
species to discover their adaptation strategy. Stability, a stationary position in 
the water is provided for them by the buoyancy of air between their tissues. 
Examining the cross section of the leaf of the water-lily or pond-lily we can 
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 see its dual structure, and in the cross section of the leaf-stalk and the stem the 
air pockets between the vascular bundles.  
 
1. Let’s examine the body structure of single-cell organisms! 
While examining single-cell creatures under a microscope, we can observe 
that even though their body consists of just one cell, still there are tiny organs 
distinguishable in them. Prepare a sketch of what you have seen with the 
microscope and determine with the help of your teacher what may be the 
functions of individual organs! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2. The effect of light and heat on single cell organisms 
Individual species react in various ways to changes in external environmental 
factors. Let’s conduct a series of experiment with the single-cell organisms 
visible on the slide! How do they react when, placed on the window sill, they 
are hit by direct sunlight? How do they behave when the temperature 
changes? 
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3. The effect of contaminants on single-cell organisms  
The characteristic reaction of single-cell organisms to chemical stimuli is the 
so-called chemotaxis. To observe the phenomenon let’s drop a water sample 
containing paramecium or flagellate protozoa on the microscope’s slide. With 
the pin of a needle let’s pick up a single drop of a very thin solution of lemon 
juice or household vinegar! What can we observe? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
4. Let’s prepare statistics! 
Let’s collect the shells of various faucet snails from the soil on our 
educational hike! Let’s draw them! Let’s find shells that curve to the right not 
to the left, from the material collected by the group! What do you think may 
be the cause of this phenomenon? 
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5. Living creatures in the mud of artificial pits 
In the course of our educational hike, let’s pick an artificial pit, in which 
according to traces there was standing water recently. Let’s prepare a cross-
section of its bed? What kind of living creatures can we find at various 
depths? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6. Adaptation to low oxygen environment 
The living creatures withdrawing into the mud can survive without air for an 
extremely long time by the slowing of their metabolism. Similarly can the 
shell-fish placed on dry land, by closing their shells or faucet snails by 
blocking the door of their shells. How long can you survive without air? With 
a simple series of measurements you can determine which one of you could 
survive how long in a foreign environment. Conduct an experiment: how does 
this period of time change if you perform physical exercise in the meantime, 
such as crouching? 
 
 
 
 
 
 
 
 
 

 

 
Shell-fish placed on dry land:  3 days 
Buried amphibians:               3 to 4 months 
„walled in” faucet snails:              6 months 
 
Own performance:   …… minutes   …… seconds  
While crouching:         …… minutes   …… seconds  
Group average:   …… minutes   …… seconds  
Best result:         …… minutes   …… seconds  
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7. Metamorphoses  
The majority of water dwelling insect larvae crawl to the shore vegetation at 
the end of their larvae phase, and the metamorphosis occurs while climbing 
out of the water, the shedding of the larvae skin and the emerging of the 
winged insect. Let’s find such shed off larvae skins! Which insect group’s 
skins can we find? What characteristics do they have? Determine them with 
the help of your teacher! 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. Adaptation to floating lifestyle 
Find plants that have their leaves float on the water’s surface! Make a cross 
section of both the leaf-stalk and the leaf lamina! What kind of structural 
characteristics can we observe? 
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