Hydro morphology, Physicochemical and Biology of running water.

CO2 is either a product or required to start a reaction in which of the following processes?

Animal respiration

Transpiration

Photosynthesis

Evaporation

Which of the following form an effective system which resists changes in pH?

Hydrocarbons

CO2
Carbonic Acid

Bicarbonate

What is the equilibrium CO2?

Good balanced supply of CO2 in atmosphere

The amount of carbon in rock pools

The amount of CO2 required to maintain HCO3 in solution

The amount of CO2 required to maintain CO2 in solution

CO2 reaches plants through which process?

Diffusion

Evaporation

Osmosis

Gravity

Pollution can give CO2 a partial pressure in water which can be up to ________ times that of atmospheric pressure.

5

10

15

20

Finish this sentence: In highly productive waters (slow moving rivers with abundant macrophytes):

CO2 is elevated and O2 is reduced during the day, reverse happens at night

O2 is elevated and CO2 is reduced during the day, reverse happens at night

O2, CO2 levels both decrease

O2, CO2 levels both increase

What is the wrinkler method?

Measure CO2

Measure O2

Measure Nitrates

Measure Potassium

The E. U. Directive say dissolved O2 saturation should not fall below:

25%

50%

75%

85%

A BOD level of 6-9 is thought to be:

Organic enrichment

Very good

Moderately clean

Some what polluted

Very polluted

A hydrometer is used to measure?

Density of water

BOD

CO2

PH reading
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Answers (3)

Physical changes along stream profiles are occurring:

More in the upstream

More in the downstream

In the both

None of the above

The most apparent and striking changes in the stream profiles (from the up to the down):

Are increasing biodiversity

Are steepness of slope

Are depth of streambed

None of the above

How gradient varies along the stream’s courses?

It’s steeper in downstream than in upstream

It’s lower in downstream than in upstream

It’s always the same gradient

What does the current speed result in particles sizes:

Particles are bigger in the downstream than in the upstream

Particles are smaller in the downstream than in the upstream

Particles are the same size in the up and downstream

It depends on other factors.

How is profile stream’s course from  upland to lowland part:

It’s the same profile along stream’s course

It’s meander in the upstream 

It’s meander in the downstream

It depends on other factors.

What is the speed of current to move stones?

10 cm/sec

50 cm/sec

200 cm/sec

300 cm/sec

Where pollution is concentrated more over a long period of time?

Air

Soil

Sediment

Water

Which ways soluble heavy metals enter living organisms?

Through gills and digestion tube

Via food web

Both of the above

They do not

Whom erosion, industries and farming may affect?

Aquatic plant and animal 

Soil

Man

Terrestrial animal and plant 

Match each term with the correct definitions:

· Bioconcentration

is an ability of living organism to accumulation 



 heavy metals

· Bioaccumulation

is an absorption of heavy metal

· Biomagnification

is when the concentration of heavy metals 

increase from the lower to the upper levels of the food web

The Shannon-Weiner Index allows to measure:

 Species homogeneity

 Species decline

 Species diversity

What is the most common substrate of diatoms used in water quality studies?

Submerged leaves

Stones

Silt

How long does it take for normal diatom populations to reestablish themselves after a scouring?

Few days

Few weeks

Few months

The Water Bugs, from the Corixidae family, scrape small particles & algae with their forelegs:

In the shape of pallets

In the shape of scrapers

In the shape of sticks

Which insects in the following list are ambush hunters?

Water Scorpions ( Nepidae)

Whirligig beetles ( Gyrinidae)

Sponges

Flatworms

Which order of insects has a sub-imaginal stage?

Order Odonata

Order Ephemeroptera

Order Trichoptera

The sub-imago is not able to:

Fly

Copulate

Communicate

The Dragonflies larvae (Odonata) can easily be recognized by:

The presence of future wings outlined

The mask created by the labium

The bright colour of the larvae

What is the shape of the Hairworms (phylum Nematomorpha)?

Thin and very long 

Thin and very short

Large and very long

How many  fresh water species of fish can you find in Europe?

200

2.000

20.000

Localization of the fish in water is greatly linked to:

Their age

Their diet

Their need of oxygen

12) Link to the right features:
                                                     a-Acid pH

1- Bog                                          b-Peat
                                                     c-Rheotrophic vegetation

2- Marsh                                      d-Ombotrophic vegetation
                                                     e-Mineral

                                                     f-Neutral pH

The primary production (PP) in non-forested wetlands is:

Higher than in terrestrial ecosystems

Lower than in terrestrial ecosystems

As much as in terrestrial ecosystems

What is the 1st priority of the WFD about wetlands?

To drain all of them

To do an inventory of all of them

 To restore all of them

How the Artificial Wetlands are constructed?

As a rectangular bed with a steep sloping bottom

With a suitable porous substratum

The substratum is planted with reeds

In the pH table ammonia is?

Acidic 

Alkaline

Neutral

What are the extremes in Ph of natural water?

<1-6

<2-7

<2-12

If the pH of the water is 7 is it:

Alkaline 

Acidic 

Circumneutral

Is oxygen abundant in?

Trees 

Atmospheric air

Water

Very cold water contains which % of O2:

50%

40%

5%

What does DO stand for?

Double Oxygen

Dirty Oxygen

Dissolved Oxygen

If excess organic matter enters a system what happens to oxygen?

It becomes abundant

It stays the same

Serious depletion

What happens when oxygen levels are depleted?

Phytoplankton grows abundantly

Fish population increases

Aquatic organisms perish 

If the temperature in the water increases what happens to the oxygen level?

Increase 

Decrease 

Stay the same

In River Quality Class DO2%, saturation of 40-60 can be:

Supportive of  high class fisheries

Very polluted

Moderate quality
Phosphate occurs in a number of forms, which form is incorrect?

DIP

DOP

POP

PIB

PIP

Why is phosphorus only needed in small quantities?

Makes a gaseous phase

Phosphorus is abundant in the atmosphere

Common phytoplankton limiting growth factor

Orthophosphate PO43- is the only form that can be used by what?
Toothpaste manufactures
Dentist in filling teeth

Algae

Fish

Increase in the quantity of phosphate can cause?

Denitrification
Sediment control
Fish to be prolific
Eutrophication
The Eu limit in rivers for phosphate phosphorus is?

0.1 ppm
0.1 cm/3
0.1 mg/l
0.1 grm/Kg
Two elements N and P have a ratio that is not limiting, which is it?

6.1
7.1
16.1

20.1
What is the average evaporation from the world’s land mass?

25%
32%
70%
85%
Why is it called a turbulent flow?

Driven by a turbine
Flows quickly but smoothly
Flows slow and parallel
Flows with instability, different directions and different velocities
Discharge is the first factor controlling water chemistry, is it because?

Chemicals move less when being discharged
Water is stationary 
Water is being diluted
None of the above

What is a hydrograph?

A water born vehicle 

A computer game animal

A plot of discharge

A pet name for a hippopotamus

A large amount of energy is lost as heat and waste are transferred in each trophic level. Is it?

50%-60%

30%-40%

80%-90%

70%-80%

The aquatic food chain can be part of?

Food line 

Processing chain

Food web

Web chain

Population of free floating algae, were only thought to occur originally where? 

Stagnant pools 

Slow flowing rivers

Bottom of fast flowing rivers

Large rivers

Do Epilithic algae grow on?

Sand grains

Leaves of submerged plants

Form mats on the surface

Rock and hard mineral surfaces

What are springtails?

Tiny winged insects

Small snails

Tiny wingless insects

Tiny wingless flies

Springtails behave in a peculiar way when disturbed, is it?

They dive deep into the water

They spring into the air

They swim quickly away

They lie motionless on the water

Dolomeds have two main ways of catching their prey, are they?

Sense of smell is acute
Running across the water
Using their acute sight and by the vibrations the prey emit
Most spiders have a distinct way of killing their prey is it?

Spitting water

By drowning them

By using a venom to paralyze

By stunning them with sound

What is the first stage of the life cycle of the fresh water shrimp Gamarus putex)?

Been buried in silt or mud

As a larval stage

Hatch looking like the adults

In Gamarus putex what is the first stage of reproduction?

In egg form which is attached to rocks or leaves

Free floating as young 

Carried by female in ventricle brood pouch

Gamarus putex have an unusual characteristic is it?

The female eats the male after mating 

The male will eat the young when they are born

The male carries the female around under him

Water-lice (Assellus aquaticus) what are their feeding habits?

They are blood suckers of fish

Eat small insects and larva 

They suck juices from a fish

Eat decaying organic matter and algae

Mysidacea are small shrimp like crustaceans but were, are they found?

Rivers and lakes of England

Lakes of Canada

Rivers of America

Lakes of North East Europe

The life cycle of the fresh water mussel has an interesting stage, is it?

They are carried in the parents shell

The develop fully formed

The parents die for the young to survive

They become parasites on fishes

Leeches are known to secrete a Hirudin when attached to their victim. What does this do?

Acts as a blood clotting agent

Act as a antibiotic

Act as and anti-coagulating substance

Acts as a sexual stimulant

Water mites belong to Phylum Chelicerata but the word hydracarina refers to?

Class 
Order
Family
Families restricted to fresh waters
Temporary streams can occur only for short periods of time but the phase of the habitat when there is lotic water is important why?

The habitat is good for grazing animals

Causes diversity of plants

Adds to the diversity of ecological niches

Many species can be found there

When does the pool after drying from the stream consist of terrestrial fauna?

In winter pool

In autumn – winter pool

Spring pool

Summer pool

Why should dipteran’s flies of the family Sepsidae and Sphaeroceridae be attracted to damp decaying material.

Plenty of food

Breeding ground for their eggs

Unusual plants are found there

Why would there be a lack of micro crustaceans in this kind of Biota?

Not enough diversity to feed them

Water is to fast flowing 

Water is slow moving or stationary

The would not be found there any way

Question 1:

What is a riffle?

· Deep waters with slow velocity and turbulent flow

· Deep waters with fast velocity and turbulent flow

· Shallow channel with slow velocity and turbulent flow

· Shallow channel with fast velocity and turbulent flow (X)

Question 2:

A pool is:

· A deeper channel, with a low water velocity and low turbulence (X)

· A steeper channel with high water velocity and high turbulence

· Shallow water

· Something else

Question 3:

Run characteristics are:

· Deep channel, fast no turbulence, fine substrate deposit

· Deep channel, fast no turbulence, lacks fine substrate deposit (X)

· Shallow channel, fast no turbulence, lacks fine substrate deposit

· Shallow channel, turbulent, fine substrate deposit

Question 4:

What do the arrows point to along the rivers course, it is usually in sequence with pools?
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· Pool

· Riffle (X)

· Point bar

· Weathered rock

Question 5:

Carbon dioxide does not allow radiant waves to escape. Since the increase of burning of fossil fuels, this effect has been increased.

· Ozone depletion

· Greenhouse effect/ global warming (X)

· Acid rain

· Other

Question 6:

Denitrification is the:

· Reduction of nitrate to nitrite

· Fixation of nitrogen to nitrate

· Reduction of nitrate into nitrogen (atmospheric gas) (X)

· Other process

Question 7:

Nitrogen comes from which of the following sources:

· Sewage discharge

· Runoff

· Fertilizers

· All the above (X)

Question 8:

Dry weight of living cells contains how much nitrogen?

· 1-10% (X)

· 10-20%

· 20-30%

· 30-40%

Question 9:

Steam generation plants use which of the following metals in there processes.

· Zinc, Lead

· Lead, Chromium

· Chromium, Zinc (X)

· Chromium, Aluminum

Question 10:

Which heavy metal is most abundant in river and lakes upstream?

· Arsenic

· Lead

· Zinc

· Aluminum (X)

1) Aerenchyma tissues on plants are used in adaptation for?

· They are tissues with large air spaces-linking leaves to roots, which allow rapid passage of oxygen to the roots for respiration. (X)

· They are tissues with large carbon dioxide spaces-linking leaves to roots, which allow rapid passage of carbon dioxide to the roots for photosynthesis.

· Allow gaseous exchange of oxygen and carbon dioxide.

· Forms a physical structure of the plant to protect against abiotic factors like the wind.

2) Mangroves are plants whose roots:

· Grow downwards into the soil

· Grow sideways in the soil

· Grow upwards in the soil (X)

· Grow in all directions within the soil

3) Wetlands can be sinks of ____ and ____ this may be seasonal and may not be true in some cases.

· Flora and Minerals

· Fauna and Minerals

· Nutrients and Minerals (X)

· Nutrients and Fauna

4) What is the main prevailing condition of the wetland?

· Aerobic conditions

· Anaerobic conditions (X)

· Optimum level of oxygen needed for all species

· Different condition

5) What does a plant do to overcome the low oxygen conditions?

· Only grow where there is a good oxygen supply

· Lay dormant as seeds (X)

· Adapt to the environment (X)

· Die of suffocation

6) The energy required for communities in marginal and riparian wetlands are:

· Detritus (X)

· Phytoplankton

· Algae

· Zooplankton

7) In zonation what is zone 1?

· Plants with roots in aired soil with some anoxia

· Where plants must overcome anoxia at the roots

· Euryhydrophytes are fully submerged

· Fully terrestrial environment (X)

8) Temporary ponds and streams- select the correct statements:

· May dry out for various duration (X)

· Remains with water all year around

· Has selected species (X)

· May form part of a river again

9) Plant leaves, tree hollows and other containers are examples of:

· Mesohabitat

· Plagioclimax

· Macohabitats

· Microhabitats (X)

10) Campodeiform larvae found in running water catch their food by:

· Chasing after it

· Camouflage and letting it walk into it

· As an external parasite

· Spins nets on plants and stones to catch the wandering by trade (X)

11) Beetle larvae can be distinguished by others from which of the following characteristics?

· Large amount of tracheal gills

· Lack of tracheal gills (X)

· Have wing buds

· Have strong mandibles (X)

12) The order diptera have:

· One set of wings

· Two sets of wings (X)

· Large amount of limbs

· Lacks limbs

13) What is the name given to sediment surface fauna?

· Epifauna (X)

· Endofauna

· Exofauna

· Surface water fauna

14) Demosponia are commonly known as:

· Sponge flies

· Coral reef

· Sponges (X)

· Sponge fish

15) How do the Hydrae (cnidaria) reproduce?

· Sexually only

· Budding only

· Both of the above (X)

16) Tubellaria worms are:

· Unsegmented flatworms normally parasitic

· Segmented flatworms normally parasitic

· Segmented flatworms normally free living

· Unsegmented flatworms normally free living (X)

17) Where is the mouth found on Tubellaria worms

· On their head

· On their anus

· On their back

· On their stomach (X)

18) What is zone 4 based upon nutrient and organic status?

· Nutrient enrichment and low medium pH

· Clean water, low pH

· Restricted flora – some polluting substances present

· Eutrophic restricted flora due to large amount of unwanted waste like raw sewage effluent present. (X)

19) Raw sewage is dumped into a stream, the stream heals itself. What is this process called?

· Self purification (X)

· Biological enhancement

· Eutrophication

· Denitrification

20) What are the animal adaptations for taking in oxygen in fresh water?

· Gill/ tracheal gills (X)

· Kidneys

· Countercurrent (X)

· Osmotic potential

Questions to Water Quality Course Units 3.1 – 3.2.17

1. Find the pairs which belong together! (1e, 2d, 3b, 4f, 5a, 6c)

1, Lentic environments 


a, are the least energetic path.

2, Volume per time 



b, is called nutrient spiraling.

3, The periodicity of riffles and pools
c, are running waters.

4, Distance per time



d, is the discharge.

5, Meanders




e, are still waters.

6, Lotic environments 


f, is the current.

2. Mark the right statements! Several answers can be correct.

Drift … 

1. Consists out of dead organic fragments, coated with bacteria, fungi, small protozoans and rotifers.

2. Together with detritus determine much of the biological structure of streams. 

3. Consists out of living benthic invertebrates and algae which have released or lost their attachment to the substrate.

3. Find the pairs which belong together! (1c, 2a, 3b)

1, Organisms associated with the bottom

a, are called epibenthic. 


2, Organisms which live on the bottom

b, are called infauna.


3, Organisms which burrow in the bottom

c, are called benthos.

4. Find the pairs which belong together! (1c, 2d, 3b, 4a)

1, Plankton 

a, are the community of microscopic attached organisms.



2, Nekton

b, are the organisms which inhabit the water surface.



3, Neuston

c, are the floating or weakly swimming animals.


4, Aufwuchs 

d, are the stronger swimming animal such as fish.

5. Mark the right statements! Several answers can be correct.


Abiotic Factors …


1. Are those parameters which are directly linked to living organisms.


2. Are, e.g. light penetration, salinity, temperature, dissolved oxygen and pH.


3. Do not say anything about the water quality.


4. Guide us about the flora and fauna we can expect to live in the water.

6. Mark the right statements! Several answers can be correct.


Pollution …


1. Is not a results of human activities.


2. Is direct or indirect introduction of substances, vibrations heat or noise.


3. Affects the air, water or land.


4. Is good for human health and for the environment.

7. Mark the right statements! Several answers can be correct.


Eutrophication …


1. Is caused by pollution of waters bodies with a high level of nutrients.


2. Is caused by the local fishing club.


3. Results in an excessive growth of algae at the expense of the natural fauna 
and flora community.


4. Can lead to the development of anoxic conditions.


5. Increases the turbidity of the water.

8. Mark the right statements! Several answers can be correct.


Human activities change mainly the equilibrium of the following parameters:


1. Phosphorus


2. Iron


3. Nitrogen


4. Heavy Metals


5. Oxygen and Carbon Dioxide

9. Mark the right statements! Several answers can be correct.


The limits for the morphometry of the river basin is set by


1. By geological parameters


2. By biological parameters 


3. By physical parameters

10. Mark the right statements! Several answers can be correct.


Abiotic factors which affect especially river ecosystems


1. TDS and TSS


2. Conductivity


3. Discharge 

1. Which of the following concern the Nitrogen cycle?

1 Atmospheric N2  nitrogen fixation by cyanobacteria   NO3-  denitrification at low oxygen levels  Atmospheric N2
2 NO3-  reduced by the enzyme nitrate reductase  NO2-  reduced by the enzyme nitrite reductase  NH4+
3 NO2- are oxidized to NO3- at high oxygen levels

4 NO2- are reduced to NH4+ at low oxygen levels

2. NO3- ions 

1 are the most common form of nitrogen in the water

2 are very toxic especially in high amounts

3 move easily through soils

4 are accepted in drinking water by a concentration of 50 mg/l

3.  NO2- ions

5 are accepted in drinking water by a concentration of 0,1 mg/l

6 are oxidized to NO3- at low oxygen levels

7 occur only in small amounts

4. NH4+ ions

2 are the form which is mainly taken up by plants

3 have nothing to do with excretory products of animals

4 are accepted in drinking water by a concentration of 0,5 mg/l

5 are retained by most soils

5. Heavy metal toxicity is affected by

1 the pH

2 the psychological condition of the organism itself

3 the toxicity of the metal itself

6. Toxicity of heavy metal causes

1 Reproductive problems

2 Development problems

3 Abnormalities in cells

4 Basic function problems
7. Organisms can defend themselves against heavy metals

1 By excretion with urea and the digestive tube

2 By loss along the body surface and the gills

3 By Metaltheonines

8. Major sources of heavy metals are

1 Chemical departments in universities

2 Steel work foundries

3 Fertilizers

4 Industries in general

9. Valley flooding

1 Is a natural periodic cycle

2 Is used for receiving energy out of hydro-power plants

10. The most toxic heavy metal is

1 Hg

2 Mn

3 As

4 Fe

1. Decide which of the following biotic or abiotic factors are population growth factors (GF) or population reduction factors (RF).

	Biotic/abiotic factors
	GF
	RF

	Favourable temperature 
	x
	

	Parasites
	
	x

	Ability to defend against enemies
	x
	

	Competition for space and food
	x
	x

	Ability to adapt to new environments
	x
	

	Ability to produce offspring
	x
	

	Pollution
	
	x

	Favourable light
	x
	

	Predators
	
	x


2.
Regarding the stability in a stream ecosystem, which of the following statements are false.

O
The higher the species diversity, the greater the inertia and resilience of the ecosystem.

O
If one population within the stream is out of control, the ecosystem does not remain stable

O
The dynamic balance of the stream ecosystem is between population growth and population reduction factors.

3.
What is important if you take samples of Periphyton?

 
O
Sample where the bottom is not stony.


O
Avoid areas with shade.


O
Sample where the flow is reasonable fast, e.g. in a riffle.

4.
Plecoptera (Stoneflies) …


O
have two long tail appendages.

O
have three long tail appendages.


O
the end of the legs are equipped with two claws.



O
the end of the legs are equipped with one claw.

5. In faster flowing rivers scouring or sloughing of the periphyton may take place. Assign the pictures to the accessory descriptions.

Picture 1
Picture 2

Picture 3

Picture 4
Picture 5
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	Description
	Number of picture

	Well-developed periphyton mat
	3

	Post – sloughing
	5

	Initial Colonization
	1

	Early stage of development
	2

	Sloughing event
	4


6.
Some pelagic Coleoptera have amazing modifications of their mandibles. They are tube-like through which the digestive tract is prolonged and emerges at the end. Decide which description belongs to which picture.


A, When the mandible is in opened position, there is a continuity between the digestive tract and the mandible, the larva can aspire the contents of its victims.


Picture Number: 2
B, When the mandible is folded up, the openings of the digestive tract and if the mandible do not coincide anymore: the opening is then closed. 
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Picture Number: 1

Picture 1





Picture 2

7.
Which of the statements concerning the sub-order Anisoptera (Dragonflies) of the order Odonata are correct?


O
The adults live in terrestrial biotopes.

O
The adult restrict themselves to the water-side vegetation.


O
The large species do not search for preys far from the water bodies.


O
The species are also used to evaluate the quality of biodiversity.

8.
In catchments, from the original stream to the seas, one can distinguish several areas inhabited by characteristic fish communities. Place the following fish communities in the right gaps.


From downstream to upstream: Trouts – Graylings - Minnows – Barbels – Breams 
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9.
Find the right pairs. (1c, 2a, 3b)


1, Eels


a, have 2 dorsal fins.


2, The Percidae

b, have dorsal and anal fins above of each other. 


3, Pikes


c, are snake shaped.

10.
Marginal wetlands …


O
… can be considered in isolation from their parent water bodies.


O
… exchange both water and particulate matter with the river.


O
… receive run-off from the land.


O
… have no constant flow of nutrients and cannot become eutrophic.

11.
Primary production in some tropical wetlands can be as high as 7000- 8000g organic matter/m2/yr. This is …


O
…  higher than in a tropical rain forest.

O
… the same as in a tropical rain forest.


O
…  less than in a tropical rain forest.

12.
Which of the following fish are principal species of standing waters (SW), which are characteristic for running waters (RW).

	
Fish
	RW
	SW

	Salomonidae – Trout
	x
	

	Esocidae – Pike
	
	x

	Salomonidae – Salmon
	x
	

	Cypernidae – Barbel
	
	x

	Cypernidae – Bream
	
	x

	Cyperinidae – Minnow
	x
	

	Anguillidae – Eel
	
	x


13.
In which phase the dominant processes are Autogenic?

O
A new marsh is starting to develop along the edge o a meander of a lowland river. Vegetation is starting to grow on the sediments being deposited here. As the plants grow they start to stabilize the sediment and also trap more building up the marsh.

O
There are then a series of severe floods which destabilize the marsh removing some sediment and plants. Although they can recolonize in between the floods they are washed away by the next one.

14.
 No oxygen in wetlands can lead to …


O
… a reduction of sulphates to hydrogen sulphide.


O
… an increasing solubility of reduced forms of metals such as Fe2+ and Mn2+.


O
… potentially toxic conditions.

15.
The wetland abiotic environment depends mainly …


O
… upon the position of the water table.


O
… upon the flora in the wetland.


O
… upon the fauna in the wetland.
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