Introducing Salinity
From  www.dataintheclassroom.org   

Salinity is a measure of the amount of dissolved salts in water. In the open ocean, salinity varies little. Salinity in an estuary, however, varies according to location, tidal fluctuations, and the volume of freshwater runoff. Circulation and distribution of salinity are used to distinguish between different types of estuaries. Salinity may change from one season to another, depending on the amount of freshwater river flow or the change in weekly tides from spring to neap tides. 

Below is a map of the Waquoit Bay National Estuarine Research Reserve showing the locations of four data loggers. Use this map to check your understanding. Then use real data to explore salinity levels in other reserves.

Check your understanding

[image: image1.png]Data logger
locations:
1.Chids River
2 Metoxit Poin
3. Menauhant
4 Sage Lot





On average, would you expect salinity measurements at Child's River to be higher or lower than at Menauhant?
___Higher   


___Lower
Introducing Salinity

Objective

Students will apply data skills to examine variations in salinity in different parts of an estuary in order to support or disprove a hypothesis.
Background

Salinity is a measure of the amount of dissolved salts in water. In the open ocean, salinity varies little. Salinity in an estuary, however, varies according to location, tidal fluctuations, and the volume of freshwater runoff. Circulation and distribution of salinity are used to distinguish

between different types of estuaries. Salinity may change from one season to another, depending on the amount of freshwater river flow or the change in weekly tides from spring to neap tides.

Salinity levels in estuaries are generally highest near the mouth of a river where ocean water enters, and lowest upstream where fresh water flows in. However, salinities at specific locations in the estuaries vary through the tidal cycle. Overall salinity levels in the estuaries decline in the

spring, when snowmelt and rain produce elevated freshwater flows from streams and ground water.

Preparation

If you have not done so already, be prepared to demonstrate for students how to access the dataintheclassroom.org Web site to generate maps and graphs. Using a computer and projector, walk students through the preparation procedure described in step 5 below.

Procedure

This activity uses guided inquiry to accomplish two objectives: 1) to use real data to examine salinity; and 2) to use real data in the form of graphs to support or disprove a hypothesis.
1. Remind students about the structure of an estuary, using Teacher Master, Waquoit Bay National Estuarine Research Reserve.
2. Define salinity as the amount of dissolved salts in the water. Ask students what factors might influence salinity in an estuary.

Possible answers: rainfall, evaporation, freshwater runoff, tides.
3. Pair up students into teams, and give each team a copy of the Student Master, Supporting a Hypothesis with Real Data.
4. Review the mission and hypothesis on the Master. Tell student teams they must design a plan using real data to support or disprove the hypothesis.
5. If you have not done so in earlier activities, use a computer and projector to demonstrate how to use the dataintheclassroom.org Web site to generate graphs of water quality parameters. Use

Waquoit Bay, as an example.

a) Visit www.dataintheclassroom.org and find the Water Quality module.
b) Follow the link to “Get Data.”
c) Using the form, select “Water Quality” from the list under“Which data?”
d) Using the map tools, drag and zoom the map until it is centered over Cape Cod, Massachusetts. Zoom in until you identify at least four separate stations at the Waquoit Bay

Reserve.
e) Select “Waquoit Bay > Menauhant” from the list of stations.
f) Choose “Salinity” from the list of available parameters.
g) Under “start date,” select Feb, 1, 2007. Select a duration of “1 Week.”
h) Click the “Get Data” button.
i) You can print the graph for later use or use a screen capture utility to save the image to your local computer.
j) Repeat the procedure to generate salinity maps from the three other stations at Waquoit Bay.
6. Students will need access to the Internet to generate data graphs.
Depending on the setting, this can be done in a computer lab or assigned as homework, assuming students have access to the Internet at a library or computer center.
7. In order to test their hypothesis effectively, students will ideally need to look at NERRS sites that have data loggers in several different locations.
8. Have student teams carry out their plans, then present their findings.
Student Worksheet
Supporting a Hypothesis with Data

Your mission is to find evidence that supports or disproves this hypothesis:

Salinity concentrations vary at different locations within an estuary.

Make your plan to support or disprove the hypothesis cited above. Choose one of the National Estuarine Research Reserves to study and plan your virtual fieldwork to collect the data you will need.

1.Visit www.dataintheclassroom.org and find the Water Quality module.

2.Follow the link to “Get Data.”

3.Using the form, select “Water Quality” from the list under “Which data?”

4.Using the map tools, drag and zoom the map until it is centered over one of the National Estuarine Research Reserves. Zoom in until you identify several separate stations at the same reserve.

5.Select one of the stations using the map or from the list of stations.

6. Choose “Salinity” from the list of available parameters.

7.Select a start date and duration to look at.

8.Click the “Get Data” button.

9.You can print the graph for later use or use a screen capture utility to save the image to your local computer.

10.Repeat as necessary to generate as many graphs as you need to support or disprove the hypothesis. Organize your findings in a brief report.

Hint: Can you support or disprove the hypothesis by looking at data from only one station? Zoom the map so that you can determine the location of each station within the reserve. Consider how the location of the station might impact the salinity.
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