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Exercise 1. Fresh water ecosystems 
 

1. 

Fresh water ecosystems —  
A. Water on land which is continuously cycling and has low salt content  
B. The water bodies containing salt concentration equal to or above that of 
sea water  
C. these water bodies have salt content in between 0.5 to 3.5 % e.g. 

A 

2. 

WHAT is the wrong answer? 
A freshwater ecosystem consists of  
A. Streams, 
B. Estuaries 
C. Wetlands 
D. Ponds 

B 
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E. Lakes 
F. Rivers 

3. 

Which factor of water quality would excess sediment and debris in the water most 
affect? 
A. Dissolved oxygen 
B. pH 
C. Temperature 
D. Turbidity 

D 

4. 

Water temperature affects which of the following? 
A. Metabolic rates of aquatic organisms 
B. Rate of plant photosynthesis 
C. All 
D. Timing of reproduction and migration in many species 

C 

5. 

Organisms that are used to assess water quality are 
A. bioilluminators 
B. bioindicators 
C. abiotic factors 
D. eutrophicators 

B 

6. 

Wetlands:  
A. Rapidly-moving water, for example streams and rivers.  
B. Slow-moving water, including pools, ponds, and lakes. 
C. Areas where the soil is saturated or inundated for at least part of the time. 

C 

7. 

Plankton:  
A. These live at the air-water interface  
B. These are organisms which remain attached to stems and leaves of rooted 
plants or substances emerging above the bottom mud such as sessile algae. 
C. Microscopic floating organisms  
D. Powerful swimmers that can overcome the water currents. 
E. The benthic organisms are those found living in the bottom  

C 

8. 

When DO concentrations are too low, which of the following may occur? 
A. Organisms become stressed 
B. Organisms cannot grow, feed, or reproduce properly 
C. Aquatic communities become unhealthy and less biologically diverse 
D. All the above 

D 

9. 

Neuston:  
A. These are organisms which remain attached to stems and leaves of rooted 
plants or substances emerging above the bottom mud such as sessile algae. 
B. These live at the air-water interface  
C. Microscopic floating organisms  
D. Powerful swimmers that can overcome the water currents. 
E. The benthic organisms are those found living in the bottom 

B 

10. 
WHAT is the wrong answer? 
Brackish water ecosystems  C 
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A. Salt marshes 
B. Mangrove swamps 
C. Rivers 

11. 

Lentic waters: 
A. Rapidly-moving water, for example streams and rivers.  
B. Slow-moving water, including pools, ponds, and lakes. 
C. Areas where the soil is saturated or inundated for at least part of the time. 

B 

12. 

Marine ecosystems  
A. Water on land which is continuously cycling and has low salt content  
B. The water bodies containing salt concentration equal to or above that of 
sea water  
C. These water bodies have salt content in between 0.5 to 3.5 % e.g. 

B 

13. 

Benthos: 
A. These live at the air-water interface  
B. These are organisms which remain attached to stems and leaves of rooted 
plants or substances emerging above the bottom mud such as sessile algae. 
C. The benthic organisms are those found living in the bottom 
D. Microscopic floating organisms  
E. Powerful swimmers that can overcome the water currents. 

C 

14. 

Lotic waters:  
A. Slow-moving water, including pools, ponds, and lakes. 
B. Areas where the soil is saturated or inundated for at least part of the time. 
C. Rapidly-moving water, for example streams and rivers.  

C 

15. 

Brackish water ecosystems  
A. The water bodies containing salt concentration equal to or above that of 
sea water  
B. These water bodies have salt content in between 0.5 to 3.5 % e.g. 
C. Water on land which is continuously cycling and has low salt content  

B 

16. 

Periphyton 
A. These live at the air-water interface  
B. These are organisms which remain attached to stems and leaves of rooted 
plants or substances emerging above the bottom mud such as sessile algae. 
C. Microscopic floating organisms  
D. Powerful swimmers that can overcome the water currents. 
E. The benthic organisms are those found living in the bottom 

B 

17. 

Which of the following is considered a freshwater biome? 
A. Wetland 
B. River 
C. Pond 
D. All of the above 

D 

18. 
Riffles 
A. Smaller Shallower, Lentic Water 
B. Non-flowing bodies of water 

C 
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C. The rapids of a river 
D. Lower most dense layer. On Bottom 

19. 

Euphotic Zone 
A. Flowing bodies of water 
B. Non-flowing bodies of water 
C. Layer where temperature changes the fastest 
D. Upper layer where photosynthesis occurs 

D 

20. 

What do you call the animal at the top of the food chain, which does not have any 
natural predators? 
A. Alpha predator 
B. Beta predator 
C. Top dog 
D. Omega predator 

A 

21. 

DO is desirable in a stream because  
A. Fish require DO to live. 
B. Water with DO may be considered safe to drink. 
C. It is necessary if the water is to be used to irrigate crops. 
D. Bacteria cannot live when DO is present. 

A 

22. 

The highest DO content may be expected at 
A. 3 a.m. 
B. 3 p.m. 
C. 7 a.m. 
D. 9 a.m. 

B 

23. 

The gas produced in largest volume as a result of the proper digestion of 
wastewater solids in a lagoon is 
A. Hydrogen sulfide. 
B. Carbon dioxide. 
C. Methane. 
D. Nitrogen. 
E. Hydrogen. 

B 

 
Exercise 2. Physical-Chemical characteristics of Freshwater 
 

1.  

WHAT is the wrong answer? Structure of Water Molecule 
A. Creates tetrahedral pattern 
B. Lots of space between molecules 
C. Each water molecule can have hydrogen bonds with as many as 3 other 
water molecules 
D. Low density - it floats 

C 

2.  

True or false 
The Electrical Conductivity (EC) is between 150–500 µs/cm this is good range for 
most fish & macroinvertebrates 
A. True 

A 
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B. False 

3.  

WHAT is the wrong statement? 
Hydrogen sulphide 
A. Smells like rotten eggs 
B. Avoid overfeeding 
C. Produced by aerobic breakdown of waste products in water 
D. Aerate to eliminate anaerobic conditions 

C 

4.  

WHAT is the wrong answer? 
Turbidity 
A. Measure of water clarity 
B. Based on suspended material in water  
C. Affected by water color & light penetration 

C 

5.  

WHAT is the wrong answer? 
Structure of Water Molecule 
A. 3 atoms arranged into linear molecule 
B. 104.5° angle 
C. Polar molecule with weak charges 
D. Allows for weak hydrogen bonding between adjacent water molecules 

A 

6.  

True or false 
A degree of General Hardness (dGH or 'German degree (°dH, deutsche Härte))' is 
defined as 10 mg/L CaO or 17.848 ppm. 
A. True 
B. False 

A 

7.  

True or false 
Because the electrical current is transported by the ions in solution, the 
conductivity decreases as the concentration of ions increases. 
A. True 
B. False 

B 

8.  

pH has an effect on: 
A. Biological and chemical processes 
B. Solubility of elements & compounds 
C. Survival of aquatic life 
D. Stream geology 

D 

9.  

True or false 
Turbidity is affected by weather, excessive algal growth and erosion 
A. True 
B. False 

A 

10.  

WHAT is the wrong answer? 
Water temperature affects: 
A) Rate of biological & chemical reactions 
B) Dissolved oxygen levels 
C) Riparian vegetation 
D) Sensitivity of aquatic life 

C 
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11.  

More dissolved oxygen in the water will lead to 
A. A higher ph. 
B. More turbidity. 
C. More diversity of organisms 
D. A higher temperature. 

C 

12.  

Which of the following would lower the pH of a stream? 
A. acid rain 
B. air pollution 
C. excess death caused by eutrophication 
D. all of these 

D 

13.  

WHAT is the wrong answer? 
Water temperature is affected by: 
A. Water sources & discharges 
B. Weather & seasons 
C. Riparian vegetation 
D. Dissolved oxygen levels 

D 

14.  

How does acid rain affect the pH of a stream or lake? 
A. The pH decreases. 
B. The pH increases. 
C. Acid rain does not affect ph. 
D. It causes an explosion. 

A 

15.  

WHAT is the wrong statement? 
A. Viscosity - resistance to flow 
B. Viscosity of water decreases as density increases 
C. It doubles as temp decreases from 25°C to 0°C 
D. Change not apparent to human eye 

B 

16.  

WHAT is the wrong statement? 
pH (H+ concentration): 
A. Optimal range for most aquatic life is a pH of 6.5 – 8.0 
B. pH is the measure of how much acid is in a substance.  
C. It is measured with a scale that ranges from 0-14.  
D. Every substance with a pH less than 7 is an base.  

D 

17.  

What is the chemical formula for sulfuric acid? 
A. SA2 
B. H2SO4 
C. NaOH 
D. H2O 

B 

18.  

Oxygen requirements for aeration are dependent on 
A. BOD 
B. SS 
C. Toxic materials 
D. Salt 

A 
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Exercise 3. Phytoplankton 1 
 

1. 

Which of the following algal divisions is characterized by possession of chlorophylls A 
and B, starch as the energy storage material, cellulosic cell walls and live in freshwater 
and marine habitats? 
A. Chlorophyta 
B.  Chrysophyta 
C.  Phaeophyta 
D. Pyrrophyta 

A 

2. 

Which algal division is divided up into three main groups consisting of the golden-
brown algae, the yellow-green algae and the diatoms? 
A. Chlorophyta 
B.  Chrysophyta 
C.  Phaeophyta 
D. Pyrrophyta 

B 

3. 

All algae possess 
A. Nuclei 
B.  Chloroplasts 
C.  Both (a) and (b) 
D. None of these 

C 

4. 

Algae is a nonvalid taxinomic term that refers to 
A. Eukaryotic organisms that have chlorophyll a and produce O2 
B.  Well-developed cellular structure including a conducting system 
C.  Both (a) and (b) 
D. None of the above 

A 

5. 

Which of the following algal divisions is characterized by possession of chlorophylls A 
and B, paramylon as the energy storage material, and the presence of a pellical 
instead of a cell wall? 
A. Chlorophyta 
B.  Euglenophyta 
C.  Pyrrophyta 
D. Chrysophyta 

B 

6. 

Chlamydomonas and Volvox are similar because 
A. They both are motile 
B.  They are members of the Chlorophyta 
C.  Both (a) and (b) 
D. None of these 

C 

7. 

Characteristics used to place algae into divisions include all of the following except 
A. Form of storage material 
B.  Flagella number and location 
C.  Accessor pigments used in photosynthesis 
D. All of the above 

D 

8. The algae Chlamydomonas demonstrates a complex life cycle that switches between 
haploid and diploid forms. This life cycle is called C 
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A. The sexual-asexual exchange 
B.  The transposition cycle 
C.  An alternation of generations 
D. Algal transformation 

9. 

Algae are classified into 6 groups, technically known as 
A. Categories 
B.  Divisions 
C.  Genera 
D. Domains 

B 

10. 

The __________ is the vegetative body of algae. 
A. Mycelium 
B.  Plasmodium 
C.  Pseudoplasmodium 
D. Thallus 

D 

11. 

Algae are found in all of the following places except 
A. Oceans 
B.  Soils 
C.  Lakes and streams 
D. Associates with fungi 

B 

12. 

Diatoms 
A. Cells have intricate shells of silicon dioxide with two halves 
B.  Cells are encased in rigid walls composed of cellulose coated with silicon 
C.  Cells have flagella and a light-detecting eye spot 
D. Cells contain carotenoid pigments as well as chlorophyll A and B 

A 

13. 

Many species of phytoplankton are more closely related to: 
A. Protists 
B. Bacteria 
C. True plants 
D. True protozoas 

C 

14. 

Phytoplankton produces more oxygen than all plant life on earth and is vital in 
maintaining the earths atmosphere. 
A True 
B False 

A 

15. 

Apart from bacteria, planktonic organisms are the most abundant life form on earth 
and play a crucial role in the marine food chain. 
A. True 
B. False 

A 

16. 

What provides mobility for the planktons in the water? 
A. Water currents 
B. Waves 
C. Tides 
D. Oceanic current 

A 

17. Which group of planktons can prepare their own food? C 
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A. Holoplanktons 
B. Zooplanktons 
C. Phytoplanktons 
D. Meroplanktons 

18. 

The word 'plankton' comes from a Greek word meaning: 
A. Drifting or wandering 
B. Microscopic 
C. Aquatic (water-living) 
D. Plants 

A 

19. 

How many plankton can fit in a single drop of water? 
A. A few dozen cells 
B. Hundreds of cells 
C. Thousands of cells 
D. Millions of cells 

C 

20. 

4. A phycologist is someone who studies: 
A. The ocean 
B. Prokaryotes 
C. Zooplankton 
D. Algae 

D 

21. 

Unlike bacteria, _________ have a nucleus that contains the cell's DNA. 
A. Prokaryotes 
B. Eukaryotes 
C. Phytoplankton 
D. Zooplankton 

B 

Exercise 4. Phytoplankton 2 
 

22. 

6. A food chain enables animals to communicate to each other within their 
environment. 
A. True 
B. False 

B 

23. 

Tiny microscopic organisms that produce their own energy by using sunlight and 
nutrients available in the environment are called: 
A. Phytoplankton 
B. Zooplankton 
C. Kelp 
D. Reeds 

A 

24. 

Fish can sense the chemical molecules in their environment by using : 
A. Breathing 
B. Sight 
C. Olfaction 
D. Hearing 

C 

25. When a bend in a river separates from the river to form a lake, it is called a(n): 
A. Elbow lake B 
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B. Oxbow lake 
C. Curved lake 
D. Convex lake 

26. 

An organism that helps break down any dead plant or animal life in a freshwater 
system is known as a: 
A. Producer 
B. Bog 
C. Decomposer 
D. Composter 

C 

27. 

When all the freshwater from an area enters the same water system, what is the area 
called? 
A. Wetland 
B. Haboob 
C. Tributary 
D. Watershed 

D 

28. 
8. All plankton are microscopic (too small to see without a microscope). 
A. True 
B. False 

B 

29. 

The process of converting nitrate to nitrogen gas and nitrous oxide is called 
A. Nitrogen fixation 
B. Ammonification 
C. Denitrification 
D. Eutrophication 
E. Transpiration 

C 

30. 

The accumulation of herbivore biomass in an ecosystem is an example of 
A. Biogeochemical cycles 
B. Transpiration 
C. Net primary productivity 
D. Gross primary productivity 
E. Secondary productivity 

E 

31. 

The major reservoir for phosphorus is 
A. Aquifers 
B. Soil and rocks 
C. The atmosphere 
D. The sun 
E. Clouds 

B 

32. 

Net primary productivity is the gross primary productivity less 
A. That which is consumed by herbivores 
B. That which is consumed by the producer in metabolism 
C. Secondary productivity 
D. Loss due to mortality 

B 

33. 
Plankton that uses photosynthesis: 
A. Phytoplankton B 
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B. Zooplankton 

34. 
Diatoms are:  
A. Phytoplankton 
B. Zooplankton 

A 

35. 

Dinoflagellates can cause __________ which is toxic to fish, shellfish and humans. 
A. Green Tide 
B. Red Tide 
C. Malaria 
D. Algal Bloom 

B 

36. 

Phytoplankton are associated with the photic zone because they rely on the sun for 
the process of: 
A. Respiration 
B. Photosynthesis 
C. Chemosynthesis 
D. Heterotrophs 

B 

37. 

What eats phytoplankton? 
A. Bacteria 
B. Zooplankton 
C. Mammals 
D. Humans 

B 

38. 

What do dinoflagellates use to move? 
A. Cilia 
B. 1 flagella 
C. 2 flagella 
D. Spines 

C 

39. 

Phytoplankton cells are autotrophic. This means they: 
A. Are self-feeding. 
B. Move independently of each other. 
C. Reproduce asexually. 
D. Require normal salinity. 
E. Require sunlight. 

A 

40. 

A rapid increase in phytoplankton population that can discolor the water is called a: 
A. Growth spurt. 
B. Bloom.  
C. Explosion. 
D. Expansion 
E. Inundation. 

B 

41. 

Some phytoplankton have whip-like appendages called ______ that are used for 
limited mobility.  
A. Tails  
B. Wings 
C. Swooshes 
D. Limbs 

E 
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E. Flagella 

42. 

Green algae in a stream will add DO to the water 
E. Only in warm weather. 
F. Only during the night or cloudy days. 
G. Only in the presence of sunlight. 
H. Not at any time. 

C 

43. 

Algae growth on a lake may usually he observed  
A. Near the top of the lake. 
B. Near the bottom of the lake. 
C. Near the mid-depth of the lake. 
D. Below 1 m. 
E. Below 3 m. 

A 

44. 

Dinoflagellates obtain their nourishment by:   
A. photosynthesis.   
B. the direct ingestion of organic material.   
C. chemosynthesis.  
D. A and B   
E. all of the above  

D 

45. 

In a lake and pond, oxygen for the aerobic bacteria comes from a form of plant life. 
This form of plant life is called 
A. Bacteria. 
B. Grass. 
C. Reeds. 
D. Algae. 

D 

 
Exercise 5. Zooplankton 
 

1. 

Zooplankton are grouped into which kingdom? 
A. Monera 
B. Protista 
C. Plantae 
D. Animalia 

B 

2. 

The larvae of crabs and krill belong to which group of plankton? 
A. Phytoplankton 
B. Meroplankton 
C. Holoplankton 
D. None of the above 

B 

3. 

The scientific name of an organism is made of which two taxonomic groups? 
A. Family & species 
B. Order & Genus 
C. Kingdom & Phylum 
D. Genus & species 

D 

4. The Taxonomic Classification in order from generic to specific: C 
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A. Class/Family/Species/Order/Kingdom/Genus/Phylum 
B. Species/Genus/Family/Order/Class/Phylum/Kingdom 
C. Kingdom/Phylum/Class/Order/Family/Genus/Species 
D. Kingdom/Phylum/Order/Class/Family/Species/Genus 

5. 

Fertilisers can be washed into rivers by the rain. This can cause: 
A. Bioaccumulation 
B. Eutrophication 
C. Biodegradation 
D. Spontaneous combustion 

B 

6. 

Zooplankton are:   
I. Herbivores.   
J. Carnivores.   
K. Omnivores.   
L. A and B 
M. A, B, or C 

E 

7. 

The term "detritivore" includes 
A. Decomposers 
B. Primary consumers 
C. Secondary consumers 
D. Autotrophs 

A 

8. 

Which of the following is a secondary consumer? 
N. A herbivore 
O. A carnivore 
P. A plant 
Q. All of the above 
R. None of the above 

B 

9. 

Zooplankton are: 
A. Herbivores. 
B. Carnivores. 
C. Omnivores. 
D. All of the above 
E. None of the above 

D 

10. 

An example of an animal that spends its youth submerged in the water and its adult 
stage out of the water is a(n): 
A. Fish 
B. Whiptail lizard 
C. Otter 
D. Mosquito 

D 

11. 

Zooplankton that spend only a portion of their lives as plankton are called: 
A. Holoplankton. 
B. Meroplankton. 
C. Benthoplankton. 
D. Auxoplankton. 
E. Ctenoplankton. 

B 
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12. 

The Rio declaration on the Environment and development and Agenda 21 
encouraged people to: 
A. Act global, think local 
B. Think global, act local  
C. Act as we are, think as we do 
D. Not worry, the earth will go on forever 

B 

13. 

Hydrogen sulfide gives off an odor similar to 
A. Ammonia 
B. Chlorine gas 
C. Rotten eggs 
D. Decayed wood 

C 

14. 

Fish life is dependent on oxygen dissolved in the water. 
The DO must be present in at least the following amount if the fish are to live and 
reproduce normally: 
A. 1 to 4 mg/1. 
B. 4 to 8 mg/1. 
C. 8 to 10 mg/1. 
D. Over 10 mg/1. 

B 

15. 

What do zooplankton eat? 
A. Photoplankton 
B. Plankton 
C. Water 
D. Algea 

D 
 

16. 
Zooplankton are tiny animals. 
A. True 
B. False 

A 
 

17. 

Lice, leeches and mosquitoes are considered as examples of 
A. endoparasites 
B. ectoparasites 
C. digestion parasites 
D. synthetic parasites 

B 
 

18. 

Parasites that lives inside host body to get shelter and food are called 
A. digestion parasites 
B. synthetic parasites 
C. endoparasites 
D. ectoparasites 

C 
 

19.   
Exercise 6. Bacterioplankton 1 

1.  

Bacteria "fix" nitrogen. What does this mean? 
A. Bacteria convert nitrogen into a toxic form. 
B. Bacteria take nitrogen out of the ecosystem completely. 
C. Bacteria convert nitrogen into a form that other organisms can use 
D. Bacteria convert nitrogen into water. 

C 
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2.  

Profuse growth of bacteria result in death of algae 
A. death of aquatic plants 
B. death of fish 
C. lesser nutrients in water 

C 

3.  

Gram stain: 
A. In mosses, the part that contains spores; in bacteria, a protective layer of 
polysaccharides around the cell wall 
B. Long, thin, whip-like structures, with a core of microtubules, that enable 
some cells to move 
C. How biologists group most species of bacteria based on the structure of 
the cell wall. 
D. A protein-carbohydrate compound that makes the cell walls of bacteria 
rigid 

C 

4.  

Bacillus:  
A. rod shaped bacterium 
B. a sphere-shaped bacterium 
C. a spiral-shaped bacterium 
D. in mosses, the part that contains spores; in bacteria, a protective layer of 
polysaccharides around the cell wall 

A 

5.  

Coccus:  
A. a short, thick hair-like protein structure that allows a bacterium to attach 
to other bacteria and surfaces 
B. long, thin, whip-like structures, with a core of microtubules, that enable 
some cells to move 
C. a sphere-shaped bacterium 
D. in algae and fungi, an exchange of genetic material that occurs between 
two temporarily joined cells; a form of asexual reproduction 

C 

6.  

Spirillum:  
A. How biologists group most spieces of bacteria based on the structure of 
the cell wall. 
B. a spiral-shaped bacterium 
C. a short, thick hair-like protein structure that allows a bacterium to attach 
to other bacteria and surfaces 
D. long, thin, whip-like structures, with a core of microtubules, that enable 
some cells to move 

B 

7.  

Peptidoglycan:  
A. How biologists group most spieces of bacteria based on the structure of 
the cell wall. 
B. A protein-carbohydrate compound that makes the cell walls of bacteria 
rigid 
C. in mosses, the part that contains spores; in bacteria, a protective layer of 
polysaccharides around the cell wall 
D. a short, thick hair-like protein structure that allows a bacterium to attach 
to other bacteria and surfaces 

B 
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8.  

Capsule: 
S. long, thin, whip-like structures, with a core of microtubules, that enable 
some cells to move 
T. a sphere-shaped bacterium 
U. a spiral-shaped bacterium 
V. in mosses, the part that contains spores; in bacteria, a protective layer of 
polysaccharides around the cell wall 

D 

9.  

Conjugation: 
A. in algae and fungi, an exchange of genetic material that occurs between 
two temporarily joined cells; a form of asexual reproduction 
B. A form of asexual reproduction in which one cell divides to form two 
identical cells. 
C. a short, thick hair-like protein structure that allows a bacterium to attach 
to other bacteria and surfaces 
D. long, thin, whip-like structures, with a core of microtubules, that enable 
some cells to move 

A 

10.  

Binary  fission: 
A. a sphere-shaped bacterium 
B. a spiral-shaped bacterium 
C. in algae and fungi, an exchange of genetic material that occurs between 
two temporarily joined cells; a form of asexual reproduction 
D. A form of asexual reproduction in which one cell divides to form two 
identical cells. 

D 

11.  

Pilus: 
A. a sphere-shaped bacterium 
B. a spiral-shaped bacterium 
C. a short, thick hair-like protein structure that allows a bacterium to attach 
to other bacteria and surfaces 
D. long, thin, whip-like structures, with a core of microtubules, that enable 
some cells to move 

C 

12.  

Which microscopic organisms are smallest? 
a. bacteria 
b. fungi 
 c. protists 
d. viruses 

D 

13.  

Which of the following statements accurately describes the difference between 
the way bacteria cause diseases and the way that viruses cause diseases? 
A. Both bacteria and viruses use host cells to reproduce, but viruses kill the 
host cell immediately, while bacteria maintain life within the host cell indefinitely. 
B. Bacteria only cause disease by entering the body through the bloodsteam 
and infecting a host cell, and viruses only cause disease by entering through air 
passages. 

C 
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C. Bacteria are living cells that grow and reproduce in the body and produce 
toxins or damage tissues they grow in. Viruses use host cells to reproduce, and 
these host cells usually die when newly produced virus particle are released. 
D. Bacteria cause disease by incorporating their DNA into the host’s DNA, and 
viruses cause disease by incorporating their RNA in the host’s RNA. 

14.  

Flagella: 
W. rod shaped bacterium 
X. a sphere-shaped bacterium 
Y. a short, thick hair-like protein structure that allows a bacterium to attach 
to other bacteria and surfaces 
Z. long, thin, whip-like structures, with a core of microtubules, that enable 
some cells to move 

D 

15.  

Which of the following characteristics is common to both bacteria and viruses? 
A. Contain genetic material 
B. Can be killed using antibiotics 
C. Have a cell membrane 
D. Have a protein coat 

A 

16.  

Which statement is true about viruses? 
A. Viruses can eat and metabolize food. 
B. Viruses can reproduce only using a host cell. 
C. Viruses can reproduce on their own at any time. 
D. Viruses contain DNA, so they are alive. 

B 

17.  

Prokaryotic cells differ from eukaryotic cells in that  
A. Prokaryotic cells are living and eukaryotic cells are non-living. 
B. Prokaryotic cells lack a true nucleus and membrane bound organells. 
C. Prokaryotic cells are much larger than eukaryotic cells. 
D. Prokaryotic cells require oxygen and eukaryotic cells do not. 

B 

18.  

Every year people are hospitalized with simple bacterial infections. These 
infections can result in amputation of the infected area to save the person from 
death. The persistent use of what modern technology has caused the rise in 
resistant bacteria? 
A. Vaccines 
B. Antibiotics 
C. Fertilizers 
D. Solar panels  

B 

19.  

6. What type of cells contain a true nucleus? 
A. Bacterial cells 
B. Virus cells 
C. Prokaryotic cells 
D. Eukaryotic cells 

D 

20.  

7. One of the differences between bacteria and viruses is that 
A. Viruses are living and bacteria are non-living 
B. Bacteria are living and viruses are non-living 
C. Viruses are biotic and bacteria are abiotic 

B 
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D. Viruses are prokaryotic and bacteria are eukaryotic 

21.  

Which microscopic organisms are smallest? 
A. Bacteria 
B. Fungi 
C. Protists 
D. Viruses 

D 

22.  

Why are viruses not considered living organisms? 
A. Viruses can only be seen with an electron microscope. 
B. Viruses cannot make their own nutrients. 
C. Viruses do not contain genetic material. 
D. Viruses are not made up of cells. 

D 

23.  

Which of these is characteristic of both viruses and bacteria? 
They get their energy from their environment.  
They can reproduce on their own. 
They can form crystals and become dormant. 
They contain proteins and nucleic acids. 

 

Exercise 7. Bacterioplankton 2 

24.  

A bacterium reproduces asexually by dividing to form two new bacterial cells. 
What is the name of the process by which bacteria reproduce? 
A. Meiosis 
B. Mitosis 
C. Budding 
D. Binary fission 

D 

25.  

Which of the following is a risk of overusing antibiotics to treat infections? 
A. Bacteria may become resistant to the antibiotics. 
B. Antibiotics increase the rate of infection. 
C. Antibiotics cause other diseases to develop. 
D. Antibiotics only work once. 

A 

26.  

Bacteria are classified by which of the following shapes? 
A. Rod, cone, spiral 
B. Rod, sphere, spiral 
C. Rod, sphere, cone 
D. Sphere, cone, spiral 

B 

27.  

Which of the following statements is true? 
A. Viruses and bacteria are both prokaryotes. 
B. Bacteria are eukaryotes and viruses are prokaryotes.  
C. Some bacteria are prokaryotes and some are eukaryotes. 
D. All bacteria are prokaryotes. 

D 

28.  

Which of the following is not the characteristic of a growth curve? 
A. Shows development of microbial population under relatively stable 
environmental conditions 
B. Plotted with logarithmic numbers 
C. Graphs numbers of microbes versus time 

D 
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D. Each growth curve consists of four distinct phases 

29.  

Generation time of Escherichia coli is 
A. 20 minutes 
B. 20 hours 
C. 20 days 
D. 200 hours 

A 

30.  

The organism which obtain their energy from chemicals are designated as 
A. prototrophs 
B. chemotrophs 
C. organotrophs 
D. autotrophs 

B 

31.  

Nutrient content and biological structures are considered as 
A. Implicit factor for microbial growth 
B. Intrinsic factor for microbial growth 
C. Processing factor 
D. None of the above 

B 

32.  

The organism which grows best above 45°C are called 
A. Psychrophilic 
B. Mesosphilic 
C. Thermophilic 
D. Any of these 

C 

33.  

Some organisms can use reduced inorganic compounds as electron donors and are 
termed as 
A. Lithotrophs 
B. Phototrophs 
C. Chemotrophs 
D. Photo-organotrophs 

A 

34.  

The total biomass of an organism will be determined by the nutrient present in the 
lowest concentration relative to the organism's requirements is a statement of 
A. Liebig's law of the minimum 
B. Shelford's law of tolerance 
C. quorum sensing 
D. Heisenberg's principle of uncertainty 

A 

35.  

Organisms, using organic compounds as electron donors are called 
A. Lithotrophs 
B. Phototrophs 
C. Chemotrophs 
D. Organotrophs 

D 

36.  

The cell reproduction in bacteria may occur by 
A. Binary fission 
B. Budding 
C. Fragmentation 
D. All of these 

D 
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37.  

A spore differs from an actively replicating bacterium in that the spore 
A. is produced during a process involving asymmetric division 
B. is able to withstand more extreme conditions than the replicating cell 
C. is metabolically inactive 
D. all of the above 

D 

38.  

The term facultative anaerobe refers to an organism that 
A. Doesn't use oxygen but tolerates it 
B. Is killed by oxygen 
C. Uses oxygen when present or grows without oxygen when absent 
D. Requires less oxygen than is present in air 

C 

39.  

Exponential phase of growth curve of bacteria is of limited duration because of 
A. Rise in cell density 
B. Accumulation of toxic metabolites 
C. Exhaustion of nutrients 
D. All of these 

D 

40.  

What is the primary source of food for marine life? 
A. Phytoplankton 
B. Zooplankton 
C. Sea weed 
D. Grass 

A 

41.  

Bacteria of genus Nitrosomonas use __________ as their electron source. 
A. Ammonia 
B. H2S 
C. Succinate 
D. Light 

A 

42.  

All organisms require at least small amounts of carbondioxide, However, some can 
use CO2 as their sole source of carbon. Such organisms are termed as 
A. Autotrophs 
B. Phototrophs 
C. Chemotrophs 
D. Photo-organotrophs 

A 

43.  

Autotrophic bacteria are those which 
A. Produce a blue-green pigment 
A. Make their own food 
B. Form a long chain glycocalyx 
C. Are highly susceptible to penicillin 

B 

44.  

Which of the following organisms typically get their carbon for biosynthesis from 
organic compounds? 
A. Ammonia-oxidizing bacteria (chemolithotrophic bacteria) 
B. Aerobic, glucose-respiring bacteria (aerobic respiration) 
C. Photosynthetic cyanobacteria (phototrophic metabolism) 
D. None of the above 

B 
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45.  

An organism is completely dependent on atmospheric O2 for growth. This 
organism is 
A. Osmotolerant 
B. Acidophile 
C. Facultative anaerobe 
D. Obligate aerobe 

D 

46.  

The term obligate anaerobe refers to an organism that 
A. Doesn't use oxygen but tolerates it 
B. Is killed by oxygen 
C. Uses oxygen when present or grows without oxygen when oxygen is absent 
D. Prefers to grow without oxygen 

B 

Exercise 8. Eutrophication  

1. 

Algae blooms are: 
a. The rapid and unrestricted reproduction of algae to the point where 
dense mats or profuse growth occurs. 
b. found in all lakes 
c. beautiful water flowers 
d. necessary to keep the lake clean 

a 

2. 

Eutrophication may be described by the following: 
the addition of nutrients to an ecosystem, such as a lake, and is good in the 
right amounts but detrimental when in excess. 
a. true 
b. false 

a 

3. 

Eutrophication may be described by the following: 
wastewater discharges from sewage treatment, along with a variety of other 
sources caused by man, add surplus nutrients to a lake. 
a. true 
b. false 

a 

4. 

The algal community: 
a. is the same all year. 
b. changes depending upon light only 
c. changes depending upon temperature and light 
d. none of the above 

c 

5. 

Algae may be described as. 
a. forming the base of the aquatic food chain 
b. either attached or unattached. 
c. eaten by zooplankton, clams, mussels and fish 
d. All of the above 

d 

6. 

Algae is made up of: 
a. C & H 
b. C, O & N 
c. C, H, O, N, P 
d. none of the above 

c 
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7. 

What are some sources of Nitrogen? 
a. precipitation 
b. wastewater treatment plant discharge 
c. runoff from land; 
d. all of the above 

d 

8. 

The major source of phosphorous in the aquatic environment is: 
a. weathering of phosphate rock; 
b. wastewater treatment plant discharges; 
c. sea birds; 
d. lightning 

b 

9. 

The effects of Nitrogen pollution in the aquatic environment are not due to 
biostimulation or Eutrophication; 
a. true 
b. false 

b 

10. 

The primary effect of excess phosphorous in the aquatic environment is: 
c. fixation; 
d. nitrification; 
e. eutrophication; 
f. radiation 

c 

11. 

The greatest source of excess Nitrogen in the aquatic environment is: 
a. humans; 
b. runoff from agriculture; 
c. fish; 
d. clams 

a 

12. 

BOD means: 
a. Biochemical oxygen demand is a measure that show the amount of 
oxygen used in microbiological activity. 
b. Biological oxygen deficit is a measure that show oxygen depletion in 
the blood of vertebrates. 
c. Biological oxygen demand is a measure that show the amount of 
oxygen that is needed in the decomposing process of organisms 

a 

13. 

Which of the substances below is contributing the most to acidification? 
a. Carbon dioxide 
b. Methane 
c. Sulphur oxides 

c 

14. 

Micronutrients, what is it? 
a. Small concentrations of phosphate ions with high biomassproduction 
qualities. 
b. Heavy metals that is needed in certain biological processes. 
c. Another term for Potassium and Sodium needed in many biological 
processes. 

b 

15. 
How many different chemicals can be found in the products that are on the 
market in Europe? c 
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a. about 2.4 million 
b. about 12 400 
c. about 70 000 

16. 

Submerged algae and plants die due to 
a. death of fish on which they feed 
b. less water available for them 
c. less oxygen in water 
d. blockage of sunlight due to profuse growth 

d 

17. 

Eutrophication is a 
a. good sign for ecosystem 
b. is a bad sign for ecosystem 
c. neutral sign for ecosystem 
d. dual-sided sign for ecosystem 

b 

18. 

Use of chemical fertilizers causes 
a. gaseous pollution 
b. water pollution 
c. air pollution 
d. all of these 

b 

19. 

Dead algae and plants are decomposed by 
a. bacteria 
b. fungi 
c. virus 
d. detritivores 

a 
 

20. 

Higher BOD 
a. lower water pollution 
b. lesser bacteria in it 
c. more water pollution 
d. more air pollution 

c 
 

21. 

Process in which inorganic nutrients are enriched with water is called 
a. industrialization 
b. pollution 
c. eutrophication 
d. contamination 

c 
 

22. 

Considering ecosystem components, ones that depends on consumers and 
cannot make their own food are called 
a. consumers 
b. producers 
c. decomposers 
d. detritivores 

A 
 

23. 

Breakdown of nitrogenous wastes and dead organisms proteins into 
ammonia is classified as 
a. ammonification 
b. assimilation 

A 
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c. denitrification 
d. nitrification 

24. 

Narrow tolerance of oxygen (O2) is found in 
a. humans 
b. plants 
c. mammals 
d. fish 

D 
 

25. 

BOD measures the 
a. amount of bacteria in a given sample of water 
b. amount of algae being decomposed in a given sample 
c. amount of oxygen bacteria need to decompose organic matter in a 
given sample 
d. amount of oxygen bacteria need to decompose organic matter in a 
given sample in a fixed period. 

D 

26. 

BOD refers to the 
a. Bidding of Dermatology 
b. Binding of Dirt 
c. Biochemical occupied Date 
d. Biochemical Oxygen Demand 

D 

27. 

Fish die as a result of water pollution due to 
a. less BOD 
b. more tolerance range for oxygen 
c. narrow tolerance range for oxygen 
d. zero tolerance range for oxygen 

C 

 
 

 Put the sentences into the correct order! 
Eutrophication process: 
    decomposition of algae by aerobic bacteria 
    provide nutrients for alga 
    aquatic animals killed by lack of oxygen 
    nitrates released into water    
    creating a high BOD   
    death of plants and algae 
    bacteria use up oxygen in water   
    formation of algal bloom    
    competition for light  

1 nitrates released into water    
2 provide nutrients for alga 
3 formation of algal bloom    
4 competition for light     
5 death of plants and algae 
6 decomposition of algae by aerobic 
bacteria  
7 bacteria use up oxygen in water   
8 creating a high BOD   
9 aquatic animals killed by lack of 
oxygen 

Exercise 9. Macroinvertebrates  
1.  Which of the following macroinvertebrates is in Class I, the most pollution 

sensitive?  
A. Damselfly  
B. Stonefly  
C. Deer/horse fly  

b 
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D. Leech 
2.  Which type of snail is more intolerant of pollution? 

A. Gilled snails 
B. Air Breathing snail 
C. Their tolerance is the same 
D. There is no such thing as gilled snails 

a 

3.  Which macroinvertebrate nymph is up to 5 cm long, has large eyes, a large 
round abdomen, six legs, and is class 2 or moderately sensitive to pollution? 
A. Scud 
B. Damselfly 
C. Caddisfly 
D. Dragonfly 

d 

4.  Which aquatic macroinvertebrate is up to 2.5 cm long, has six hooked legs 
on the upper third of its body, is class I, and may have the lower part of its 
body in a case covered in sticks, rocks or leaves? 
A. Stonefly larva 
B. Tubifex 
C. Netspinner larva 
D. Caddisfly larva 

d 

5.  Which aquatic macroinvertebrate is not an insect, has a soft, flat body with 
an arrow-shaped head with two eyespots? 
A. Leech 
B. Flatworm or planaria 
C. Black fly larva 
D. Scud 

b 

6.  Which of the following aquatic macroinvertebrates is NOT is the class 3, 
moderately tolerant group:  
A. midge,  
B. water mite,  
C. leeches,  
D. flatworm,  
E. water penny,  
F. blackfly 

e 

7.  How does acid rain affect the pH of a stream or lake? 
A. The pH decreases. 
B. The pH increases. 
C. Acid rain does not affect pH. 
D. It causes an explosion. 

a 

8.  A pond is sampled for macroinvertebrates, and 3 blackfly larvae, 10 water 
striders, 12 mosquito larvae, 5 leeches, 2 backswimmers and 1 scud are 
found. This part of the water test indicates that the water is virtually free of 
pollution. 
A. True 
B. False 

b 
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9.  A pond is sampled for macroinvertebrates, and 3 blackfly larvae, 10 water 
striders, 12 mosquito larvae, 5 leeches, 2 backswimmers and 1 scud are 
found. This part of the water test indicates that the water is virtually free of 
pollution. 
a. True 
b. False 

b 

10.  The crane fly larva, the horse fly larva, the leech and the aquatic worm are 
similar to each other in that they all lack prolegs as well as legs. 
A. true 
B. false 

a 

11.  How does acid rain affect the pH of a stream or lake? 
A. The pH decreases. 
B. The pH increases. 
C. Acid rain does not affect pH. 
D. It causes an explosion. 

a 

12.  During photosynthesis, plants take in _____ and release _____. 
A. glucose (C6H12O6); water (H2O) 
B. water (H2O); carbon dioxide(CO2) 
C. carbon dioxide (CO2); oxygen (O2) 
D. oxygen (O2); carbon dioxide (CO2) 

c 

13.  During cellular respiration, organisms take in _____ and release _____. 
A. glucose (C6H12O6); water (H2O) 
B. water (H2O); carbon dioxide(CO2) 
C. carbon dioxide (CO2); oxygen (O2) 
D. oxygen (O2); carbon dioxide (CO2) 

d 

14.  Which factor of water quality would excess sediment and debris in the 
water most affect? 
A. dissolved oxygen 
B. pH 
C. temperature 
D. turbidity 

d 

15.  Plants and animals exchange gases in the 
A. water cycle 
B. nitrogen cycle 
C. oxygen-carbon dioxide cycle 
D. citric acid cycle 

c 

16.  What is the relationship between temperature and dissolved oxygen in 
water? 
A. The higher the temperature, the more dissolved oxygen there is in 
the water. 
B. There is no relationship between temperature and dissolved oxygen. 
C. The higher the temperature, the more acidic the water is. 
D. The lower the temperature, the more dissolved oxygen there is in 
the water. 

d 
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17.  What organisms are usually used as bioindicators to assess stream health 
because they are sensitive to pollution and easy to catch? 
A. microorganisms 
B. bioilluminators 
C. hydrogen bonds 
D. macroinvertebrates 

d 

18.  More dissolved oxygen in the water will lead to 
A. more diversity of organisms. 
B. a higher pH. 
C. more turbidity. 
D. a higher temperature. 

a 

19.  Algal blooms can use up resources, which kills the aquatic plants. These 
plants are decomposed by bacteria that use up the oxygen in the water and 
kills all of the other organism. This process is called 
A. respiration 
B. photosynthesis 
C. digestion 
D. eutrophication 

d 

20.  Which of the following would lower the pH of a stream? 
A. all of these 
B. acid rain 
C. air pollution 
D. excess death caused by eutrophication 

a 

21.  What two processes occur during the oxygen-carbon dioxide cycle? 
A. Excretion and respiration 
B. Photosynthesis and respiration 
C. Respiration and digestion 
D. Decomposition and respiration 

c 

22.  Photosynthesis takes place in the 
A. Ribosomes. 
B. Nucleus. 
C. Mitochondria. 
D. Chloroplasts. 

d 

23.  Cellular respiration takes place in the 
A. Ribosomes. 
B. Nucleus. 
C. Mitochondria. 
D. Chloroplasts 

c 

24.  What type of organisms go through cellular respiration? 
E. Animals only 
F. Plants only 
G. Both animals and plants, but not bacteria 
H. All organisms 

d 
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25.  Organisms that are used to assess water quality are 
A. Bioilluminators 
B. Bioindicators 
C. Abiotic factors 
D. Eutrophicators 

b 

26.  Turbidity is defined as 
A. The amount of acid/base in water. 
B. The amount of particles floating in water. 
C. The speed a which particles in water are moving. 
D. The amount of dissolved gases in water. 

b 

Exercise 10. Fishes 
Organ of fish Function  
1. Caudal fin a. Excretory organ that gets rid of ammonia 

b. Propulsion, movement 
c. Balance stability 
d. Steering and balance 

b 

2. Dorsal fins Dorsal fins 
a. Balance stability 
b. Steering and balance 
c. Balance stability 
d. Propulsion, movement 

c 

3. Pectoral fins a. Propulsion, movement 
b. Balance stability 
c. Steering and balance 
d. Steering and balance 

d 

4. Anal fins a. Balance 
a. Propulsion, movement 
b. Balance stability 
c. Steering and balance 

a 

5. Pelvic fins a. Steering and balance 
b. Balance 
c. Propulsion, movement 
d. Balance stability 

b 

6. Operculum a. Facing inward 
b. Covering over the gill slits that protects fish 
c. Sensory organ that lets the fish know what is around it 
d. External nares, gives them gas exchange while eating 

b 

7. Teeth a. Facing inward 
b. Covering over the gill slits that protects fish 
c. Sensory organ that lets the fish know what is around it 
d. Gas exchange 

a 

8. Lateral line Lateral line 
a. Covering over the gill slits that protects fish 

c.  
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b. Gas exchange 
c. Sensory organ that lets the fish know what is around it 
d. Pumps blood throughout body 

9. Nostrils a. Covering over the gill slits that protects fish 
b. Sensory organ that lets the fish know what is around  
c. Pumps blood throughout bod 
d. External nares, gives them gas exchange while eating 

d.  

10. Gills Gills 
a. Pumps blood throughout body 
b. Produces bile 
c. Secretes digestive enzymes 
d. Gas exchange 

d.  

11. Heart a. Produces bile 
b. Secretes digestive enzymes 
c. Pumps blood throughout body 
d. Secretes digestive enzymes 

c 

12. Liver a. Hollow cavity with gasses that help the fish with depth in 
water 
b. Produces bile 
c. Expels waste 
d. Secretes digestive enzymes 

b 

13. Intestine a. Breaks down food and puts it into the bloodstream 
a. Expels waste 
b. Secretes digestive enzymes 
c. Hollow cavity with gasses that help the fish with depth in 
water 

a 

14. Pancreas a. Excretory organ that gets rid of ammonia 
b. Hollow cavity with gasses that help the fish with depth in 
water 
c. Secretes digestive enzymes 
d. Stores and concentrates bile 

c 

15. Ovary a. Produces eggs for fertilization 
a. Expels waste 
b. Secretes digestive enzymes 
c. Sensory organ that lets the fish know what is around it 

a 

16. Anus a. Produces eggs for fertilization 
b. Expels waste 
c. Secretes digestive enzymes 
d. Hollow cavity with gasses that help the fish with depth in 
water 

b 

17. Swim 
bladder 

a. Excretory organ that gets rid of ammonia 
b. Excretory organ that gets rid of ammonia 
c. Stores and concentrates bile 

d 
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d. Hollow cavity with gasses that help the fish with depth in 
water 

18. Kidney a. Excretory organ that gets rid of ammonia 
b. Stores and concentrates bile 
c. Expels waste 
d. Produces eggs for fertilization 

a 

19. Gall bladder a. Expels waste 
b. Stores and concentrates bile 
c. Excretory organ that gets rid of ammonia 
d. Stores and concentrates bile 

b 

20. Oesophagus a. Food tube, take food from the mouth to the stomach 
b. Excretory organ that gets rid of ammonia 
c. Stores and concentrates bile 
d. Expels waste 

a 

21. Brain a.  
b. Covering over the gill slits that protects fish 
c. Produces eggs for fertilization 
d. Expels waste 
e. d. Directs the functions in fish 

d 

22. Pharynx a.  
b. Pumps blood throughout body 
c. Secretes digestive enzymes 
d. Throat 
e. Expels waste 

c 

23. Stomach a. Expels waste 
b. Storage tank for food, will break down a little 
c. Balance stability 
d. External nares, gives them gas exchange while eating 

b 

24. Tongue a. Covering over the gill slits that protects fish 
b. Gas exchange 
c. Supports the gill filament 
d.  Manipulates food 

d 

25. Gill filament a. Covering over the gill slits that protects fish 
b. Storage tank for food, will break down a little 
c. For the sense of smell 

a 

26. Gill arch a. Supports the gill filament 
b. Excretory organ that gets rid of ammonia 
c. Gas exchange 
d. Pumps blood throughout bod 

a 

27. Cerebellum a. Balance stability 
b. External nares, gives them gas exchange while eating 
c. Expels waste 
d.  Coordinate muscles, movement and balance 

d 
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28. Medulla 
oblongata 

a. Sensory organ that lets the fish know what is around it 
b. Excretory organ that gets rid of ammonia 
c. Regulate bodily functions and sensory reception 
d. External nares, gives them gas exchange while eating 

c 

29. Olfactory 
bulb 

a. Sensory organ that lets the fish know what is around it 
b. External nares, gives them gas exchange while eating 
c. Supports the gill filament 
d. d. For the sense of smell 

d 

30. Spawning a. Takes the oxygen out if the water and diffuses it into the 
bloodstream 
b. When female fish drops eggs of floor 
c. Grabs food with teeth- pharynx- oesophagus- stomach- 
intestine-rectum-anus 
d. When female fish drops eggs of floor 

b 

31. Milting a. Excretory organ that gets rid of ammonia 
b. External nares, gives them gas exchange while eating 
c. When female fish drops eggs of floor 
d. Male fish drops sperm on eggs 

d 

32. Caudal fin a. Balance stability 
b. Steering & balance 
c. Propulsion- movement 
d. Supports the gill filament 

c 

33. Dorsal fin  a. Supports the gill filament 
b. Propulsion, movement 
c. Balance stability 
d. Steering & balance 

c 

34. Pectoral fin  a. Steering & balance 
b. Balance stability 
c. Propulsion, movement 
d. Regulate bodily functions and sensory reception 

a 

35. Anal fins a. Propulsion, movement 
b. Steering & balance 
c. Steering and balance 
d. Balance stability 

b 

36. Digestive 
system 

a. Regulate bodily functions and sensory reception 
b. Stores and concentrates bile 
c. Propulsion- movement 
d. Grabs food with teeth- pharynx- oesophagus- stomach- 
intestine-rectum-anus 

d 

37. Respiratory a. Supports the gill filament 
b. Regulate bodily functions and sensory reception 
c. Fish opens mouth- water will go to the internal gills, gill 
raker, gill arch, gill ray, gill filament, out the external gill slits. 

c 
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d. Stores and concentrates bile 
38. Pancreas  a. Secretes digestive enzymes  

b. Regulate bodily functions and sensory reception 
c. Propulsion- movement 
d. Steering & balance 

a 

39. Cerebellum 
of fish: 
 

a. sensory organ that lets the fish know what is around it 
b. external nares, gives them gas exchange while eating 
c. food tube, take food from the mouth to the stomach 
d. coordinate muscles, movement and balance 
e. covering over the gill slits that protects fish 
f. stores and concentrates bile propulsion, movement 

d 

40. Operculum a. Regulate bodily functions and sensory reception 
b. Supports the gill filament 
c. Covers & protects the gills; plays role in breathing 
mechanism 
d. Steering & balance 

c 

Exercise 11. Virioplankton  
1. What is the outside, protein coat on a virus called?  

a. Genetic material  
b. Capsid  
c. Envelope  
d. Tail fibers  

b 

2. Virulent viruses reproduce by  
a. Mitosis  
b. The lysogenic cycle  
c. The lytic cycle  
d. Binary fission 

c 

3. Viral DNA that is incorporated into a host cell's chromosome is called a 
a. Provirus 
b. Plasmid 
c. Party animal 
d. Bacteriophage 

a 

4. Viruses require this for reproduction. 
a. Tail fibers 
b. A mate 
c. Cell membrane 
d. Host cell 

d 

5. Viruses are destroyed by antibiotics.  
a. True  
b. False 

b 

6. Which of the following disinfectant is effective against viruses? 
a. Hydrogen peroxide 
b. Hypochlorite 

d 
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c. Formaldehyde 
d. All of these 

7. Viruses largely lack metabolic machinery of their own to generate energy or to 
synthesize 
a. protein 
b. carbohydrate 
c. alcohol 
d. all of these 

a 

8. Viruses require __________ for growth. 
a. bacteria 
b. plants 
c. animals 
d. living cells 

d 

9. Reverse transcriptase is a useful enzyme to have when 
a. there are no host cells present 
b. an RNA virus converts its RNA to DNA 
c. nutrients are scarce 
d. spikes are forming in the new virus 

b 

10. The sequence of nucleic acid in a variety of viruses and viral host, will find more 
similarities 
a. among different viruses than between viruses and their hosts 
b. among different viral hosts than among different viruses 
c. among different viral hosts than between viruses and their hosts 
d. between viruses and their hosts than among different viruses 

d 

11. When a virus enters a cell but does not replicate immediately, the situation is 
called 
a. fermentation 
b. lysogeny 
c. symbiosis 
d. synergism 

b 

12. The viral nucleocapsid is the combination of 
a. capsid and spikes 
b. envelope and capsid 
c. genome and capsid 
d. capsomere and genome 

c 

13. Which of the following may affect proteins and nucleic acids, but not viruses? 
a. Denaturation 
b. Enzyme treatment 
c. Pressure 
d. All of these 

d 

14. The size of viruses is usually measured in 
a. centimeters 
b. micrometers 

c 
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c. nanometers 
d. millimeters 

15. Viruses which infect bacteria are called 
a. microphages 
b. bacteriophages 
c. autophages 
d. Congo virus 

b 

16. Subunits of capsid are called 
a. capsule 
b. capsomeres 
c. centromeres 
d. centrioles 

b 

17. Virus depend on other plants and animals for its synthesis that 
a. obligatory intracellular parasite 
b. obligatory extracellular parasite 
c. obligatory parasite 
d. intracellular parasite 

a 

18. A virus is a biological particle that is composed of genetic material and 
____________. 
a. Aprotein 
b. blood 
c. cultures 
d. organelles 

a 

19. What nucleic acid is found in viruses? 
a. DNA & RNA 
b. DNA 
c. RNA 
d. neither 

a 

20. Viruses that do cause a disease in an organism is said to be ____________. 
a. temperate 
b. isolated 
c. virulent 
d. none of the above 

c 

21. Viruses that do not cause disease are said to be_____. temperate  
22. What is a capsid? 

a. the study of biological fluids 
b. the requirement of a medium to reproduce 
c. growth of cells living in a controlled environment 
d. nucleic material encased in a protein coat 

d 

23. A bacterial structure that can survive environmental stress is a(n) 
a. endospore 
b. plasmid 
c. golgi body 
d. toxin 

a 
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24. Disease are casue by agents called _______________. 
a. toxins 
b. blood 
c. pathogens 
d. resistance 

c 

25. Sometimes, a virus becomes part of the host DNA and remains in the host cell 
for a long period of time. This process is called the ___________________ 
___________________. 
a. cell cycle 
b. lysogenic cycle 
c. bacteriophages 
d. nitrogen cycle 

b 

Exercise 12. Water Quality General 
1. How does acid rain affect the pH of a stream or lake? 

a. The pH decreases. 
b. The pH increases. 
c. Acid rain does not affect pH. 
d. It causes an explosion. 

a 

2. During photosynthesis, plants take in _____ and release _____. 
a. glucose (C6H12O6); water (H2O) 
b. water (H2O); carbon dioxide(CO2) 
c. carbon dioxide (CO2); oxygen (O2) 
d. oxygen (O2); carbon dioxide (CO2) 

c 

3. During cellular respiration, organisms take in _____ and release _____. 
a. glucose (C6H12O6); water (H2O) 
b. water (H2O); carbon dioxide(CO2) 
c. carbon dioxide (CO2); oxygen (O2) 
d. oxygen (O2); carbon dioxide (CO2) 

d 

4. Which factor of water quality would excess sediment and debris in the water 
most affect? 
a. dissolved oxygen 
b. pH 
c. temperature 
d. turbidity 

d 

5. Bacteria "fix" nitrogen. What does this mean? 
a. Bacteria convert nitrogen into a toxic form. 
b. Bacteria take nitrogen out of the ecosystem completely. 
c. Bacteria convert nitrogen into a form that other organisms can use 
d. Bacteria convert nitrogen into water. 

c 

6. Plants and animals exchange gases in the 
a. water cycle 
b. nitrogen cycle 
c. oxygen-carbon dioxide cycle 

c 
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d. citric acid cycle 
7. What is the relationship between temperature and dissolved oxygen in water? 

a. The higher the temperature, the more dissolved oxygen there is in the 
water. 
b. There is no relationship between temperature and dissolved oxygen. 
c. The higher the temperature, the more acidic the water is. 
d. The lower the temperature, the more dissolved oxygen there is in the 
water. 

d 

8. What organisms are usually used as bioindicators to assess stream health 
because they are sensitive to pollution and easy to catch? 
a. microorganisms 
b. bioilluminators 
c. hydrogen bonds 
d. macroinvertebrates 

d 

9. More dissolved oxygen in the water will lead to 
a. more diversity of organisms. 
b. a higher pH. 
c. more turbidity. 
d. a higher temperature. 

a 

10. Algal blooms can use up resources, which kills the aquatic plants. These plants 
are decomposed by bacteria that use up the oxygen in the water and kills all of 
the other organism. This process is called 
a. respiration 
b. photosynthesis 
c. digestion 
d. eutrophication 

d 

11. Which of the following would lower the pH of a stream? 
a. all of these 
b. acid rain 
c. air pollution 
d. excess death caused by eutrophication 

a 

12. What two processes occur during the oxygen-carbon dioxide cycle? 
a. excretion and respiration 
b. photosynthesis and respiration 
c. respiration and digestion 
d. decomposition and respiration 

c 

13. Photosynthesis takes place in the 
a. ribosomes. 
b. nucleus. 
c. mitochondria. 
d. chloroplasts. 

d 

14. Cellular respiration takes place in the 
a. ribosomes. c 
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b. nucleus. 
c. mitochondria. 
d. chloroplasts 

15. What type of organisms go through cellular respiration? 
a. animals only 
b. plants only 
c. both animals and plants, but not bacteria 
d. all organisms 

d 

16. Organisms that are used to assess water quality are 
a. bioilluminators 
b. bioindicators 
c. abiotic factors 
d. eutrophicators 

b 

17. Turbidity is defined as 
a. The amount of acid/base in water. 
b. The amount of particles floating in water. 
c. The speed which particles in water are moving. 
d. The amount of dissolved gases in water. 

b 

18. True or false. Chemical water pollutants have nothing to do with humans. 
a. True 
b. False 

b 

19. True or false. Common pathogenic microbes cause disease. 
a. True 
b. False 

a 

20. Water temperature affects which of the following? 
a. Metabolic rates of aquatic organisms 
b. Rate of plant photosynthesis 
c. Timing of reproduction and migration in many species 
d. All the above 

d 

21. Which of the following statements is false? 
a. Liquid with a pH above 7.0 is basic. 
b. Liquid with a pH below 7.0 is acidic. 
c. Liquid with a pH of 5.0 is ten times more acidic than a liquid with a pH 
of 7.0. 
d. Liquid with a pH of 5.0 is one hundred times more acidic than a liquid 
with a pH of 7.0. 

c 

22. When DO concentrations are too low, which of the following may occur? 
a. Organisms become stressed 
b. Organisms cannot grow, feed, or reproduce properly 
c. Estuarine communities become unhealthy and less biologically diverse 
d. All the above 

d 

Exercise 13. General limnology – Questions & Answers 
(Source: https://www.cram.com/flashcards/limnology-quiz-questions-6400618) 
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Question Answer 

What are the three methods to classify 
lakes, and which do you think is superior? 

Mixing, mophometric, trophic status. I think 
mixing is a decent classification because it 
gives insight on the productivity of a system 
which is an important context for lakes. 

What is viscocity and how does it affect 
aquatic life? 

It is a fluids resistance to flow. For aquatic 
life it can take more energy to move 
around. It also plays a part to the resistance 
of water mixing. 

What factors regulate the depth of the 
thermocline and what is the mechanism 
that links these factors? 

Temperature's affect to density ; wind going 
at a critical speed; fetch of the wind. 
Breaking waves that transfer turbulent 
energy into the system. 

What is the Coriolis effect? A current in a lake, caused by the rotation 
of the earth. Important in only large lakes. 

Oxygen and methane are not very soluble in 
water but CO2 is quite soluble. What 
property of water determines whether or 
not gas is soluble in water and how does it 
work? 

Like dissolves like. So the more similar the 
substance to water, it will dissolve better. 
Water an also has a low capacity for non-
polar substances. 

Why is 1 C° warming in tropical lakes as 
serious as 4 C° warming in a temperature 
lake? 

Because tropical lakes are at the threshold 
where a change in temperature would drop 
density significantly, which would severely 
change the thermocline. 

What is a thermal bar? Squeezes the water towards the center 
density barriers creates a coastal jet, 
making coastal areas vulnerable to 
contamination. 

Why can large lakes modulate seasonal 
temperatures in the surrounding area? 

Due to the heat capacity of water.?? 

What is the light attenuation coeffcient and 
how is it measured? 

The amount of light water can absorb. 

What is an internal wave and what 
determines the size of an internal wave? 

It is a subsurface wave motion that effects 
that depth of the thermocline. The size 
depends on the length and the amplitude. 

What is the self-shading coefficient? The amount of light absorbed by algae. As 
light becomes a limiting factor you start 
seeing bigger cells. 

Although CO2 is fairly soluble in water, why 
is there still a concern for it to be a limiting 
nutrient? 

CO2 has to be freely dissolved. pH of the 
lake can determine how much CO2 is 
available in the lake. 
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What is the Leibigs' Law of the Minimum? Productivity is limited by the least available 
source. 

Why aren't karstic areal lakes sensitive to 
acid rain stress? 

Karstic lakes is surround my limestone and 
dolomite which dissolves in the lake 
increasing the Lake's pH, buffering it to acid 
rain stress. 

How do oxygen levels in the metaliminion 
become supersaturated? 

Metalimnion has a series of density layers 
that blocks diffusion from the lower and 
upper parts of the lake and so oxygen builds 
up during the day in these layers. 

Why do algal commmunities have more 
diverse pigment than terrestrial plants? 

At different depths, different wavelengths 
penetrate more or less. And so, algae have 
evolved different pigments to utilize the 
energy of these different wavelengths. 

How do phytoplankton compete for 
nutrients? 

They compete dependent on size. Smaller 
cells can have a higher umax than a large 
cell. 

What is the light attenuation coefficient and 
what factors regulate light attenuation in 
lakes? 

The ratio of light being absorbed in an 
aquatic ecosystem. Factors amount of 
biological and non-photosynthetic particles, 
and probably depth. 

What is the Redfield Ratio and why is this 
important with respect to competition for 
limiting resources? 

It is a ratio of C-N-P. A cell requires to 
maintain this ratio to survive. If there were 
situations in a system where one of these 
nutrients become limiting to the point 
where not everyone can maintain the ration 
then competition for that resource would 
occur. 

Terrestrial photosynthetic systems rely on 
chlorophyll a and b, so why does the 
aquatic photosynthetic system rely more on 
other pigments such that we classify algae 
based on their pigments? 

In aquatic systems wavelengths in light are 
absorbed differently and so aquatic 
photosynthetic organisms adapted 
pigments that utilize different wavelengths. 

What is an upwelling even and why these 
are important with respect to the 
production potential of large lakes? 

It is an event caused by the tilting of the 
thermocline where we get cold water rising 
up from the bottom bringing nutrients, and 
warm water sinking downward into the 
bottom parts of the lake. 

What is redox potential and how does 
redox regulate the bioavailability of 
nutrients? 

Redox is potential is electron activity. In 
some redox conditions, such as a low redox, 
we can get ions reacting with another 
making some nutrients potentially 
bioavailable. 
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What is luxury uptake and why is this 
important in maintaining phytoplankton 
populations? 

This a survival technique whereby bigger 
cells will uptake more nutirents than what 
is required to compensate for times of poor 
nutrient availability. 

What is light inihbition of photosynthesis 
and why is this important with respect to 
the status of the ozone layer? 

This is when the intensity of light is so high 
it drops the potential for chllorophyll a from 
being productive. And ozone depletion 
allows for more UV light to enter the 
system resulting in decreased 
photosynthesis rates. 

 
Exercise 14. Freshwater Macroinvertebrates Protocol 
Frequency: 2 times a year 

a) Materials and Tools: 

 Macroinvertebrate Identification Data Sheet 
 Equipment used to collect water chemistry measurements at your Hydrology Site 

(optional) 
 Latex gloves 
 Many clear plastic jars (0.5 to 3 L) 
 Many small plastic vials. 
 One to four plastic squirt or spray bottles (1 to 2 L) 
 Many 20-mL bulb basting syringes (end should be approximately 5 mm diameter) 
 Several eyedroppers (end should be approximately 2 mm diameter) 
 Large and small plastic or metal forceps 
 Several magnifying glasses or loupes 
 Two to six 5-L white buckets 
 White trays 
 Sub-sampling tray (optional) 
 Two sieves: one 0.5 mm (or smaller), and one between 2-5 mm 
 Locally-applicable macroinvertebrate identification keys 
 Appropriate footware 
 Specimen bottles with preservation 
 solution (70% ethanol) and tight lids (optional) 
 1 x 1 m quadrat (optional) 

For Rocky Substrates in Running Water Protocol: 
 Kick-net (0.5 mm mesh) 
 Stop watch or watch 
 Square of white fabric (about 110 cm by 110 cm) 

For Multi-habitat Freshwater Macroinvertebrate Protocol: 
 D-net (0.5 mm mesh) 
 Trowel or shovel 
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b) Preparation 

 Practice identifying the macroinvertebrates using local keys to macroinvertebrates. 
 Make or buy the appropriate net for your Hydrology Site. 
 Collect and make materials for sampling. 
 Collect pictures or books illustrating local macroinvertebrates. 

c) In the Field 

1. Locate the areas where you will collect your samples on your map and in the water. 
2. Estimate the proportion of each accessible habitat type within your hydrology site. 
3. Use the Freshwater Macroinvertebrate Identification Data Sheet to calculate the number of 
samples collected within each habitat type for a total of 20 samples. 
4. If collecting water chemistry measurements, do before collecting macroinvertebrates. Be 
careful not to disturb the areas where you will be collecting macroinvertebrates. 
5. Fill a bucket with water from the site 
6. While holding the sieve over a second bucket, pour water through the sieve. Use the sieved 
water to fill (and refill as needed) the spray bottles. Keep sieved water in the shade. 
7. Rinse sieve downstream of the sampling sites (or away from sites if water is not flowing). 
8. Start macroinvertebrate sampling downstream and move upstream as you collect samples 
from different habitat types. If the water is not visibly moving, collect samples in the order that 
will minimize the impact of taking one sample on taking the others. 
9. Use the Field Guides to collect samples in 
 submersed vegetation, 
 vegetated banks or around snags, logs, and roots, 
 muddy bottom, and 
 gravel and sand. 
10. Record the number of samples taken in each habitat on the Freshwater Macroinvertebrate 
Identification Data Sheet. The total should be 20 samples. If the number of samples per habitat is 
different than what was planned, explain why in the comment section. 

 

 


