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BACKGROUND:

1. Name 3 functions of wetlands: ___________________________________________
_______________________________________________________________________

2. The ability of wetlands to carry out these functions depends, in part, on the _________

________________________________________________________________________

3. The slope of the land determines __________________________________________.

pH    











    
1. What is pH? ___________________________________________________________.

2. Most animals are adapted to ____________________ pH. Acid can affect their ______________________________.
3. The pH of natural rain is __________________________________________________.

4. Plants in _______________________ are adapted to a higher acidity.

5. Acid rain is the result of __________________________________________________>

6. ______________________ and _______________________ are emitted from tailpipes and smokestacks.

7. They turn to _____________acid and ___________________ acid when they combine with ___________________________________________________________________________.

8. The acidity of the rain water can react with other pollutants brought in by ________________.

9. Sea water has a natural ___________________________ because of the many salts it contains.

10. Another word for basic is ______________________________________.

11. pH is measured on a scale from ___ to ___, where ___ is extremely acidic, 7 is ___________

      and ______ is very __________________________.

12. The pH range of natural systems under normal conditions is ________ to __________.

13. Animals living in salty habitats tend to be more _______________ of _________________.

14. What is a buffer? ________________________________________________________
15. What can help to keep water more neutral? ______________________________________.

16. _________________ applied for lawn care can make water too ______________________.

17. How can we reduce the acidity of the rain? ____________________________________________________________________________________________________________________________________________________________

pH of different waters: Make a line chart (from pH 0 to pH 14) to show the pH of different water samples.
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TEMPERATURE

1. Most creatures living in water are poikilothermic (“cold-blooded”).  Their ________________

and _____________________ are determined by the surrounding temperature.

2. Most can tolerate only a certain _________________________________________________

3. _____________________ _____________________ (DO) is necessary for the survival of aquatic life.

4. Cold water can hold __________ DO than warm water.  Warm water therefore supports _____ less life than ________. 

5. Compare temperatures (at LM and at Sausal Creek).

direct sun ______  shade ________


moving water _____  still water _______

6. Water absorbs more __________ than does air for each ______________________________.

7. Bodies of water therefore change T more _______________ an have more _______________

temperatures than ____________________.

8. Lakes and oceans warm adjacent land in _____________________ and keep it ___________

in _________________________.

9. Graph air and water temperature at Lake Merritt on the same graph (line graphs). Do you observe a relationship between the two?

Monthly Data from Station 17, 2006

	Date
	Air Temp (°C)
	Water T top (°C)
	Water T bot (°C)

	September
	19.33
	20.67
	19.50

	October
	18.75
	17.96
	17.25

	November
	17.60
	15.64
	15.75

	December
	16.00
	11.50
	12.00

	January
	14.43
	11.71
	9.79

	February
	13.40
	11.80
	12.80

	March
	21.25
	17.50
	16.25

	April
	18.25
	18.00
	17.33

	May
	21.20
	21.20
	20.10

	June
	22.17
	21.33
	21.33


10.  Use a scatter plot to explore the relationship between air temperature and water temperature.

Graph air temp as X coordinate and water temperature as Y coordinate. Any relationship? 

Link is on Noonan Teacherweb site.
http://nlvm.usu.edu/en/nav/frames_asid_144_g_4_t_5.html?open=instructions&from=category_g_4_t_5.html
TURBIDITY:
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1. Define sediment and turbid.

2. List 3 causes of turbidity.

3. List 6 things that can increase turbidity by stirring up suspended solids re-suspending sediments.

4. Why is light penetration important for the health of aquatic habitats?

5. Turbidity can also choke the _______ of _____________ and _________________ by clogging them with _____________________________________.

6. Suspended particles absorb ____________ from the sun, which warms the water decreasing ________________________________________.

7. Look through your field notebook.  Are there places at Lake Merritt that are more turbid (less clear) than others?  Give dates, locations  and Secchi readings for especially turbid  abd especially clear conditions.


Turbid                                                                         Clear
9. Visit A Year in the Life of Lake Merritt on the Lake Merritt Institute website (http://www.lakemerrittinstitute.org/papers/A_Year_In_The_Life.pdf).

Explain why there is a season of submerged plants and algae and a season of phytoplankton at Lake Merritt.



Summer and Fall                                                                     Winter and Spring

temperature          high







low

light

     high







low

turbidity
     low








high

Monthly Data from Station 17, 2006

	Date
	Air Temp (°C)
	Water T top (°C)
	Water T bot (°C)

	September
	19.33
	20.67
	19.50

	October
	18.75
	17.96
	17.25

	November
	17.60
	15.64
	15.75

	December
	16.00
	11.50
	12.00

	January
	14.43
	11.71
	9.79

	February
	13.40
	11.80
	12.80

	March
	21.25
	17.50
	16.25

	April
	18.25
	18.00
	17.33

	May
	21.20
	21.20
	20.10

	June
	22.17
	21.33
	21.33


10. Use mini Secchi disks to collect data from a model wetland.  Describe the pattern and create a scenario of human and natural impacts that would explain it.
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SALINITY

1. Salinity is an important element of a ___________________________.

2. Aquatic animals are adapted to live in certain salinity ___________________________.

3. Animals living in ____________ conditions tend to be more tolerant of a wider range of salinities (euryhaline).

4. Salinity is measured as a ratio of _________ to ____________ and is expressed in the unit

___________ per ___________________.

5. The three main categories of salinity and their salinity ranges are:


Fresh (0 to 0.5 ppt)    ___________ (0.5 to 30 ppt)  and __________ (> ___________ppt)

6. An estuary contains a range of ________________ ________________.

8. Because of this wide range of habitats, estuaries support an ___________________________.

9. Explain two ways that the weather affects salinity of a body of water.

10. Salinity, like temperature, affects the amount of  ______________________ in the water.

      Explain this effect on the molecular level:

ACTIVITY:   WATERS OF THE WORLD

Use the refractometer to measure salinities of water samples. 

	LOCATION
	LATITUDE
	SALINITY(main category)

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Any patterns? 
Design an experiment to test the effects of temperature on salinity.  Include:

Objective





Discussion

Hypothesis





Conclusion

Experimental and control groups

Results (include a data table and charts)
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DISSOLVED OXYGEN

1. Dissolved oxygen is vital to the health of aquatic habitats because animals and plants need oxygen for ______________________ and ___________________________.

2. Explain three ways that oxygen gets into the water.

3. Dissolved oxygen is affected by _____________________, _______________________ and

____________________________.

4. Water should contain at least _______________ DO to sustain life.

5. ______________________ conditions (less than _________ppm) result from ________________________________ and can result in large _________________________.

6. Anoxia is cause by __________________________________________________________.

7. These excess nutrients ______________________, and_________________________, encourage the growth of too much __________________, which uses up oxygen quickly.

8. When algae and other plants and animals die and sink to the bottom, they are decayed by ____________________________.  This process also uses up a great dealof oxygen.

9. Low D.O. is an indicator of _________________________________________________.

10. Describe how dissolved oxygen changes throughout the day. Discuss morning, afternoon and evening.

When do you think the dissolved oxygen is likely to be the lowest in a lake? (Why?)
11. Name 2 human activities that can alter dissolved oxygen in some way. What can you do to change these activities?
Design an experiment to test the effect of another abiotic environmental factor on dissolved oxygen.  Include:

Objective





Discussion

Hypothesis





Conclusion

Experimental and control groups

Results (include a data table and charts)
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RATE OF FLOW

1. Rate of flow refers to ________________________________________________________.

2. Describe two benefits of moving water in wetlands.

3. In ponds, what helps to mix in oxygen? (2 things)

4. Rain and runoff _____________________ the rate of flow in a water body.

5. Rushing floodwaters are dangerous to ________________ and ____________________.

6. ____________________ and _________________________ are washed from the land and shoreline (called erosion).  Valuable land and _____________________ are lost.
7. Sediment _____________________ the water and _____________ plants and animals.

8. Animals that are not adapted to fast-moving water cannot survive.  Think of an example from Lake Merritt: ___________________________________________

9. Pavement __________________ runoff, which increases the rate of flow, because water cannot _________________________ the ground.

10. Parking lots, driveways and sidewalks covered with gravel or wood chips (called pervious surfaces) allow rain water to ____________________________________.

11. Plants on the shoreline help to ____________ the input of runoff, protecting the water body from a great increase in the _______________ ____________.

12. Wetlands are also a place where _____________________ can settle out of the runoff before it reaches the body of water.

13. During the dry season, flow is slowed by the lack of ___________________ ____________.

14. Intermittent streams do not always _________________.

15. Describe an easy way to measure the rate of flow of water in a stream.  

Give the formula you would use to calculate the rate.  

What units could you use for rate of flow?
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EXCESS NUTRIENTS

1, Why is P a growth-limiting factor in many bodies of water?

2. N is used by plants and animals (and all living things) for building _____________________.

3. “Plant proteins” are converted to “___________________ proteins” when the plants are eaten.

4. What are 3 forms of nitrogen found in water?

5. Ammonia (NH3) is a product of animal waste and the decay of ________________________.

6. Nitrate (NO3-) and nitrite (NO2-) are formed when specialized ___________________combine ammonia with oxygen.

7. Too much P and N cause ________________________. 

8. A vast growth of algae is called an ______________________  _____________________. 

9. These (above) use a great deal of dissolved oxygen, causing ________________ conditions.

10. Excessive enrichment of the water with nutrients is called ___________________________.

11. List three specific natural ways that nutrients get into the water: 

12. List 5 specific ways that excess nutrients may be caused by human activities:

13. How do wetlands help to keep nutrients in balance in aquatic ecosystems?
15. How do human activities threaten this ecological function of wetlands? 

Marine toxicity






Sea surface nitrate from the World Ocean Atlas.

In freshwater or estuarine systems close to land, nitrate can reach high levels that can potentially cause the death of fish. While nitrate is much less toxic than ammonia or nitrite,[11] levels over 30 ppm of nitrate can inhibit growth, impair the immune system and cause stress in some aquatic species.[12] However, in light of inherent problems with past protocols on acute nitrate toxicity experiments, the extent of nitrate toxicity has been the subject of recent debate.[13]
In most cases of excess nitrate concentrations in aquatic systems, the primary source is surface runoff from agricultural or landscaped areas that have received excess nitrate fertilizer. These levels of nitrate can also lead to algae blooms, and when nutrients become limiting (such as potassium, phosphate or nitrate) then eutrophication can occur. As well as leading to water anoxiaand dead zones, these blooms may cause other changes to ecosystem function, favouring some groups of organisms over others. As a consequence, as nitrate forms a component of total dissolved solids, they are widely used as an indicator of water quality.

Nitrate also is a by-product of septic systems. To be specific, it is a naturally occurring chemical that is left after the breakdown or decomposition of animal or human waste. Water quality may also be affected through ground water resources that have a high number of septic systems in a watershed. Septics leach down into ground water resources or aquifers and supply nearby bodies of water. Lakes that rely on ground water are often affected by nitrification through this process.
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