Introduction to SAV Monitoring Task

Read the following information along with your teacher to find out how you can become involved in a project to help to improve our understanding of the health of the Patuxent River and the Chesapeake Bay.

The U.S. Fish and Wildlife Service (U.S.F.W.S.) needs your help!  The scientists there are trying to gain a better understanding of the health of the Chesapeake Bay’s underwater grasses.  Known as submerged aquatic vegetation or SAV, these plants are an important indicator of the overall health of the Bay.  Why would the U.S. Fish and Wildlife Service be so interested in plants?  It turns out that these plants play a very important role in providing food and shelter for a variety of Chesapeake Bay animals.

Different forms of pollution entering the Chesapeake Bay have caused the SAV to decline in numbers and the scientists are concerned that we could lose some of these vital plants.  Your task will be assist in the propagation and restoration of SAV and to collect SAV data for the U.S.F.W.S. on Cocktown Creek during your CHESPAX field trip.  You will submit your data to the U.S.F.W.S. in a letter describing your findings.  As participants in this project you will become a part of the network of “Citizen Scientists” across the Bay that is assisting the USFWS.

The USFWS is trying to identify the location of SAV beds all across the Chesapeake Bay watershed.  Your data will help scientists increase their knowledge of the distribution of submerged aquatic vegetation in the Chesapeake Bay and allow them to monitor trends in these important plant species.

Activity 1 
SAV HUNT
Read the selection below Kathryn Reshetiloff, SAV Hunt: Citizens Keep Track of Bay Grasses , to become informed about the value of SAV to the Chesapeake Bay.  You will also learn how you can become involved in monitoring and protecting these important Bay plants.

SAV HUNT – Citizens Keep Track of Bay Grasses by Kathryn Reshetiloff

SAV Hunt

Armed only with small rakes, several citizens have ventured into a sea nettle-infested creek of the Chesapeake Bay searching underwater for an often elusive quarry. What would bring these people out into the waist-deep water on this steamy July afternoon? They are part of the "SAV Hunt," an annual effort coordinated by the U.S. Fish and Wildlife Service to locate, identify, and map submerged aquatic vegetation--or SAV for short. Referred to locally as bay grasses, SAV is a critical component of this estuarine ecosystem, providing habitat for wildlife and cleaning pollutants out of local waterways. 

The SAV Hunt is used to "ground-truth" the results of the SAV Aerial Survey conducted annually by Virginia Institute of Marine Science (VIMS). While the VIMS survey provides invaluable information about the location and extent of SAV beds, aerial photographs have some limitations. They miss small beds; they don't tell you what species are growing; and sometimes what looks like an SAV bed in the photo turns out to be something else entirely, such as algae growing on underwater rocks or riprap. The SAV Hunters' on-the-ground observations fill in the missing information. 

Volunteers select the area they want to survey. They receive a map of that location, showing where SAV has been found in aerial surveys and previous SAV Hunts. Each volunteer also receives a field guide with line drawings, color photographs, and descriptive text to help them identify the species. Since most SAV grows in water 3 to 6 feet deep, wading or using a shallow draft boat are recommended when trying to locate these grasses. 

Why monitor SAV? 

Bay grasses once formed immense underwater meadows, covering up to 600,000 acres in the Chesapeake Bay and its tidal tributaries. Then, with increasing development and nutrient pollution in the late 1960s and early 1970s, and Tropical Storm Agnes in 1972, the huge grass beds began to decline. Excess nutrients spawn algae blooms that cloud the water, reducing sunlight the plants need to grow. Sunlight is also blocked when sediment from erosion becomes suspended in the water column. The bay grasses simply cannot grow in this darkened environment. Chesapeake Bay SAV hit at all-time low of about 40,000 acres in 1984.   Efforts to restore the water quality in the Chesapeake Bay watershed have had a positive effect on the grasses. SAV recovered to 73,000 acres in 1993, but has fallen again slightly in recent years (69,200 acres in 1997). 

 Why do citizens care about SAV? These underwater grass beds serve as critical habitat for many types of aquatic life. Barnacles and scallop larvae attach to the leaves and stems of eelgrass in the salty waters of the lower Bay. Fish such as bluegill and largemouth bass live in the freshwater grasses of the upper Bay. Minnows, small anadromous fish like juvenile striped bass, and blue crabs seek protection as well as food in the grass beds. 

These plants provide food for diverse communities of waterfowl, fish, shellfish, and invertebrates. Microscopic zooplankton feed on the decaying underwater plants and, in turn, is food for larger Bay organisms, such as fish and clams. In the fall and winter, migrating waterfowl search the sediment for nutritious seeds, roots, and tubers. Redhead grass and widgeon grass are favored foods of ducks of the same names, as well as many other waterfowl. 

Like a canary in a coal mine, SAV is an indicator of local water quality. In fact, healthy grass beds can actually improve water quality. The plants filter and trap sediment, which can cloud the water and bury bottom-dwelling organisms such as oysters. SAV also absorbs nitrogen and phosphorus--nutrients which, when present in excess, promote harmful algae blooms. Like all green plants, bay grasses produce oxygen, a precious and sometimes decreasing commodity in many aquatic ecosystems. 

Use of data

 The volunteers' data are a vital supplement to the VIMS aerial survey. Not only can volunteer ground-truthers locate small beds not visible from the air, but they can find beds of early-growing species such as horned pondweed that may have died off before the aerial photo was taken. Some ground-truthing is done by resource agency personnel, but volunteers cover many areas not covered by professional staff.

VIMS combine ground-truth data from all sources into their final SAV maps. Information about SAV species identification has been used to develop a computer model of SAV growth.  A new Maryland law bans clam dredging in SAV beds, and the information provided by citizens helps identify those areas that are now off-limits to clam dredging. Natural resource agencies use the information to help target SAV protection and restoration, and local planning agencies use it when considering approval for construction projects that may affect aquatic resources. 
1A Summarize the most important points of the article using details from the selection to support your answer.

1B Create a concept web in the space below to illustrate ways in which SAV is important to the Chesapeake Bay.







1C The author writes that SAV populations decreased due to the decline in the amount of sunlight that entered the water.  Use what you know and have read to explain why the amount of sunlight in the bay decreased.
	

	

	

	


1D   State whether or not the author convinced you that SAV needs our help.  Use information from the text and from your own experience to support your answer.

	

	

	

	


Activity 2

Looking at the Data
We are going to take a look at some of the data collected over the past few years to get an idea on the health of SAV populations both locally and throughout the Bay.  Read the graph below to learn about the SAV data collected from the Lower Marlboro study area (where your SAV study will take place) for the years 1991-2009.
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2a.  Describe a general trend that can be observed through the years over the course of this study for the Lower Marlboro Study Area.

2b.  Based on the trend that you observed on the graph, what do you predict the 2010 SAV total will be for the Lower Marlboro Study Area?  Explain how you arrived at your answer.

_______________________

(hectares predicted for 2010)


Read the graph below to learn about the results of the SAV Monitoring in the total Chesapeake Bay during the years 1991-2009.
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2c.  Describe a general trend that can be observed through the years over the course of this study for the Total Chesapeake Bay.

	

	

	

	


2d.  Based on the trend that you observed on the graph, what do you predict the 2010 SAV total will be for the Total Chesapeake Bay?  Explain how you arrived at your answer.

___________________

(hectares predicted for 2010)

	

	

	


2e.  Compare the two graphs.  Describe how the two graphs differ in the trends that were observed.

	

	

	

	


2f.  We have read that SAV needs protection and we have looked at some trends in SAV data.  Evaluate how useful this information would be to convince someone to argue to protect SAV in the Chesapeake Bay.

	

	

	

	


Activity 3 –      SAV then and Now

One way to record changes in SAV populations is through aerial photography.  Scientists take photographs of the study areas from an airplane.   These photographs provide them with information that would be difficult to see from the ground.   Look at these three aerial photographs taken of an SAV study site in Solomons in the years 1933, 1963 and 1999.  The SAV will appear as dark patchy areas around the edges of the shoreline.

[image: image3.png]
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3a. Describe the changes that you can observe in the SAV coverage between 1933 and 1999.  Use evidence from the aerial photography to support your answer.

	

	

	

	


3b. If you look closely at the photographs, you can see evidence of human activity such as building and piers on Solomons.  Describe the changes in human activity that you observe within the three photographs.  

	

	

	

	


3c. The population in all of Calvert County grew from less than 10,000 people in 1933 to about 80,000 in 1999. Use what you know and have learned to describe how the increase in Calvert County’s human population may have affected the SAV growth between 1933 and 1999. 

	

	

	

	


Activity 4           SAV in Cocktown Creek

One way to survey SAV is to take photographs of SAV from an airplane and to calculate the area covered by these bay grasses.  This provides scientists with the total number of hectares of SAV in a given year.

From up in the airplane, the scientists cannot determine the types of SAV present in a creek, a river or the Chesapeake Bay.  They need a team of “citizen scientists” to collect and to report this data.  You will become one of these scientists during your CHESPAX field experience at King’s Landing.
To help to prepare for participation in this SAV study, you will review some of the data collected by seventh graders during the 2009 growing season.  

Your teacher will assign you to a group to research some information about an SAV species that has been found on Cocktown Creek.  Complete the SAV Research Form on the next page using the following resource:

· Cocktown Creek SAV identification cards (provided by your teacher)

4a.                        SAV Research Form

Species name: _________________________________________________________

General description of plant:  

Season when this SAV is found:  

_________________________________________________________

How is this SAV valuable to wildlife?

Describe any interesting facts about this SAV species that you discovered in your reading.

Calvert County seventh grade students have been assisting the U.S.F.W.S. with the SAV study for several years.  We have been keeping detailed records of the types of SAV that have been found by the students in different parts of the creek.  Each fall and spring, classes visit the creek and conduct SAV surveys in one of nine different study areas.  Each study site is normally surveyed 3-7 times each season, for a total of 27-63 surveys.

Use the Fall 2009 data on page 15 if your field trip is scheduled for the Fall

Use the Spring 2010 data on page 16 if your field trip is scheduled for the Spring.

4b. Based on your research, predict whether or not your assigned species will be found on your field trip.  Explain your reason.

I predict that we ________________________ find our species of SAV 

                                         (will or will not)

because   

SAV Species - Fall 2009**Cocktown Creek**King's Landing Park

	Species
	Site 1 to 2
	Site 2 to 3
	Site 3 to 4
	Site 4 to 5
	Site 5 to 6
	Site 6 to 7
	Site 7 to 8
	Site 8 to 9
	Site 9 to 10
	Total SAV observed
	Frequency 
(In 57 Surveys)
	% of total SAV found

	Coontail
	2
	6
	4
	4
	1
	4
	3
	4
	4
	32
	56%
	30%

	Curly Pondweed
	0
	 0
	0
	0
	0
	0
	1
	0
	3
	4
	7%
	4%

	Wild Celery
	0
	0
	0
	0
	0
	1
	1
	5
	3
	10
	18%
	9%

	Common Waterweed
	0
	0
	0
	1
	0
	0
	0
	0
	2
	3
	5%
	3%

	Slender Pondweed
	.0
	0
	0
	0.
	0
	0
	1
	0
	0
	1
	2%
	1%

	Hydrilla
	11
	8
	7
	7
	5
	7
	34
	5
	4
	57
	100%
	53%

	Horned Pondweed
	0
	 0
	0
	 0
	 0
	0
	 0
	 0
	 0
	0
	0%
	0%

	Naiad
	1
	4
	2
	1
	1
	1
	0
	0
	0
	10
	18%
	9%

	Species "richness"
	3
	3
	3
	4
	3
	4
	5
	3
	5
	      107
	 
	 

	Total Observed at Site
	5
	11
	13
	11
	10
	8
	11
	11
	14
	94
	 
	 


SAV Species - Spring 2010 **Cocktown Creek**King's Landing Park

 

	Species
	Site 1 to 2
	Site 2 to 3
	Site 3 to 4
	Site 4 to 5
	Site 5 to 6
	Site 6 to 7
	Site 7 to 8
	Site 8 to 9
	Site 9 to 10
	Total SAV observed
	Frequency 
(In 44 Surveys)
	% of total SAV found

	Coontail
	1
	0
	5
	4
	3
	5
	4
	4
	2
	28
	64%
	18%

	Curly Pondweed
	0
	1
	3
	2
	1
	4
	4
	3
	3
	21
	48%
	14%

	Wild Celery
	0
	0
	1
	1
	0
	1
	0
	0
	0
	3
	7%
	2%

	Common Waterweed
	0
	0
	1
	1
	0
	0
	0
	1
	2
	5
	11%
	3%

	Slender Pondweed
	0
	0
	3
	4
	1
	1
	3
	2
	2
	16
	36%
	10%

	Hydrilla
	5
	5
	5
	6
	4
	5
	4
	5
	2
	41
	93%
	26%

	Horned Pondweed
	5
	4
	5
	5
	4
	6
	4
	5
	3
	41
	93%
	26%

	Naiad
	 0
	 0
	0 
	0
	0 
	 0
	0 
	0 
	0
	 0
	0%
	0%

	Species "richness"
	3
	2
	5
	6
	3
	5
	5
	6
	6
	 
	 
	 

	Total Observed at Site
	11
	10
	23
	23
	13
	22
	19
	20
	14
	155
	 
	 


4c.  Use the data collected by seventh graders during the 2009-10 season to show the distribution of your assigned species.  Record with an X within the study areas on the map of Cocktown Creek below for each time your assigned species of SAV was observed in that section. 
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Activity 5 

Hydrilla Goes Wild!!
One of the most common species of SAV found in Cocktown Creek is called Hydrilla.  However, this has not always been the case.  When seventh grade students first began monitoring SAV within the creek in the early 1990s, the most common SAV species in the creek was Wild Celery.  Since plants will often compete with one another for space and for sunlight, it’s possible that the Wild Celery has declined because of an increase in the amount of Hydrilla.  
Hydrilla is a non-native species (originally from Asia) that was introduced into the Chesapeake Bay watershed in the 1980s.  Hydrilla first appeared in Cocktown Creek in 1998 and is now the most abundant species within the creek.  We can observe the change in the SAV population in the creek by examining a graph of the data collected by CHESPAX seventh grade students since 1998.
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Review the timeline below for the spread of Hydrilla
1950s An aquarium dealer dumps Hydrilla into a Florida canal and within a few years, spreads rapidly throughout the southeastern states.  Many native species of SAV decline or disappear in areas where the Hydrilla has taken over
1982-Three beds of Hydrilla are found in the Potomac River near Washington, D.C.  These plants were probably introduced from an aquatic garden in Prince George’s County
1983-Very large Hydrilla beds are discovered in the Potomac River nearly 30 miles away from the 1982 sighting 

1986- Hydrilla growth is so extensive that boat traffic is sometimes blocked by these plants.  Army Corps of Engineers begins Hydrilla removal projects to clear waterway of this SAV species
1994- First record of Hydrilla in Patuxent River watershed on Mataponi Creek in Prince George’s County
1996- Hydrilla observed in creeks to the south of the Mataponi on the Prince George’s side of the river
1998-First Calvert County record of Hydrilla in Hall’s Creek (next creek upriver from Cocktown Creek).  Wild Celery is still the most abundant SAV species in Cocktown Creek
1999-First record of Hydrilla in Cocktown Creek

2002-03 Observations of Hydrilla increase in Cocktown Creek and throughout the Patuxent.  Wild Celery begins to decline.
2005 Hydrilla is the most abundant species in Cocktown Creek and the Patuxent River

2007 Wild Celery count for fall season is the lowest on record for Cocktown Creek 
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 5a. Since wild celery is an important food source for waterfowl and other animals, wildlife managers are concerned that this species may be in decline because of the increase in the Hydrilla population.  Should they be concerned?  Use information from the timeline and the graph to support your answer.

	

	

	

	


5b.  Why might an increase of Hydrilla result in a decline in wild celery within the aquatic environment?

	

	

	

	


Activity 6       Weather and SAV

Even though SAV grows under water, it is still very much affected by the weather above the surface.  Sometimes the impact of weather occurs over a long time period and sometimes the impact occurs in a matter of hours.

Hurricanes  [image: image9.wmf]
Hurricanes and other big storms can have a major impact on the health of SAV.  Hurricanes are powerful storms that can bring millions of gallons of water into the Chesapeake Bay watershed in a matter of a few hours.  As this water rapidly enters the bay from the surrounding streams, creeks and rivers, it carries tons of sediment.  The dirt particles become suspended within the water, blocking the sunlight for the SAV.  Hurricanes also pack powerful winds that can cause tremendous waves and storm surges that will rip SAV from the roots.  The saltwater driven up the Bay can be deadly to the species of SAV that live in freshwater.
Drought [image: image10.wmf]
While droughts can be particularly hard on the crops grown by farmers and the on the lawns of homeowners, they may actually be a benefit for the SAV.  These prolonged dry periods result in a decrease in the amount of sediment and nutrients entering the bay, resulting in clearer water conditions and a better environment for SAV to grow.  
Rainfall [image: image11.wmf]
While extensive rainfall is generally bad for most species of SAV, it may actually benefit others.  When extensive rainfall occurs in the spring and summer, it has the effect of lowering the salinity level within the tributaries of the Bay.   Certain SAV species such as the Naiads prefer freshwater environments and will experience dramatic growth during these “wet years”.   
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6a. In the passage, Weather and SAV, the author suggests that certain species such as the Naiads are affected by the amount of rainfall.  Do the graphs above support the author’s claim that Naiads are more common during wet years?  Explain why or why not.

	

	

	

	


6b. Describe how weather can change the environmental conditions that would affect the growth of SAV.  Use evidence from the reading to support your answer.

	

	

	

	


6c.  Use the Rainfall in Maryland data table to make a prediction for the Naiad species frequency for the Fall of 2010.  Support your answer using data from the graph and your reading.
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