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UNIT – CONCEPTS: Hydrosphere – Tidal Flow and Water Quality
SUMMARY – This activity allows students, working in small groups, to retrieve real-time data to compare tide and nitrate concentration in an ecologically viable watershed. Each group will retrieve data for a specific time frame and generate a graph for each variable. After graphing the data, students will discuss and compare their findings with the class. Student assessment will be based on accuracy of content in a lab summary and active participation in the data collection process and class discussion. 
BACKGROUND INFORMATION – Water quality data can be collected by scientists to assist them in monitoring Earth’s ocean system. Traveling to field sites for data collection can be costly and often hampered by weather and inaccessible locations. Scientists have developed remote sensing technologies to assist them in collecting continuous data in a timely and cost-efficient manner. The Land/Ocean Biogeochemical Observatory (LOBO) is an example of this type of technology. The LOBO Project includes a network of chemical sensors moored in 5 sites along the Elkhorn Slough National Marine Estuarine Reserve and 3 additional sites in Monterey Bay, California. This activity incorporates data from the LO3SURF/Old Salinas River buoy. This buoy is moored at the mouth of the Old Salinas River, where the river feeds into the Elkhorn Slough and into Monterey Bay, successively.
LESSON SEQUENCE – 

I. Review Nitrates and Tides
II. Introduce LOBO Website and how to navigate for data searches

III. Real-time Data Activity

IV. Class Discussion

V. Assessment
WEB RESOURCES – 

http://www.mbari.org/lobo/loboviz.htm - This is the Land/Ocean Biogeochemical Observatory (LOBO) website that contains the database used in this activity.
http://stardate.org/nightsky/moon/index.php?month=5&year=2007&css=moon.css&Submit=Go – This website contains current, past, and future lunar calendars.
INTERDISCIPLINARY CONNECTIONS – 

· English/Language Arts – Vocabulary; Word origin; Written and Verbal Communication; Presentation skills
· Mathematics – Graphing
· Social Studies – Mapping

· Technology – Computer skills (research, keyboard, software)
NCLB MODIFICATIONS/EXTENSIONS – 
LUNAR PREDICTIONS – Have students place stickers/labels on their tide graphs indicating their prediction for new/full lunar phases and quarter lunar phases. Students can check the accuracy of their predictions at the Star Date website (listed under Web Resources).
OTHER VARIABLES – Students can repeat this activity using a variety of water quality variables available from the LOBO database.
LESSON: Tidal Influence on Nitrate Concentrations at LO3SURF/Old Salinas River
SUMMARY – Students will work in teams using real-time data from the LOBO (Land/Ocean Biogeochemical Observatory). Students will use data from the LO3SURF/Old Salinas River mooring to determine how tides influence the concentration of nitrates at this location.
KEY CONCEPTS – 

· Explore real-time data provided by the Land/Ocean Biogeochemical Observatory.
· Explore relationships between tide and nitrate concentrations.
OBJECTIVES – Students will:

· Retrieve tide data for a specific date range from the LOBO website.
· Retrieve nitrate data for a specific date range from the LOBO website.

· Analyze the data for correlations between tide and nitrate reading variations.
· Determine the relationship (if any) between tidal influence and nitrate concentration.

MATERIALS – 

· Student Handout - Tidal Influence on Nitrate Concentrations at LO3SURF/Old Salinas River
· Computer with Internet access and printing capabilities
· Software – Spreadsheet and Presentation
PROCEDURES – 

PRIOR to DAY ONE: 
I. Review Nitrates

a. What are nitrates?

b. From where do nitrates come?

c. What factors might influence the concentration of nitrates in the water?

II. Review Tides

a. What are tides?

b. What generates tides?

c. What factors influence tides?

DAY ONE:

I. Introduce LOBO database to students

a. Use a whole class set-up with a computer linked to an LCD projection system to introduce the LOBO website to students.

b. Demonstrate how to access and streamline data searches for this activity. 

II. LOBO Real-Time Data Activity

a. Divide students into small groups with a computer
b. Provide each group with a selected date range (Example: May 01 – 07; May 08 – 14; May 15 – 21; May 22 – 28)
c. Monitor groups for accuracy of data selections
d. Once students have retrieved their tide and nitrate graph, instruct them to copy and paste their data to a word document and print.

DAY TWO: 

I. Interpreting the LO3SURF Data

a. Visualization

i. Instruct students to use two different colored pencils and highlight the “incoming” and “outgoing” tide lines to assist them in analyzing the data.

ii. Using the same two colors, instruct students to transpose the incoming and outgoing tide line colors onto the nitrate graph.

b. Analysis
i. Post each team’s tide and nitrate graph on the board in sequence.

ii. Facilitate a class discussion to determine if the students’ observed a correlation between tide movement and fluctuations in nitrate concentration.
iii. Assist students with note-taking by instructing a student to write key points on the board.

iv. Instruct students to record their lab summary using the data retrieved by the class and key points covered during the class discussion.
PROCEDURES for ASSESSMENT – Use the following rubric to score student lab reports for this activity. (1 = few objectives met; 2 = some objectives met; most objectives met; all objectives met)
	
	1
	2
	3
	4

	1. Accuracy of Data Retrieval
	
	
	
	

	2. Accuracy of Graph Labeling, including axes and coloration
	
	
	
	

	3. Thoroughness of Lab Summary
	
	
	
	

	4. Participation during the Real-time Data Activity
	
	
	
	

	5. Participation in Class Discussion
	
	
	
	


STUDENT HANDOUT

Tidal Influence on Nitrate Concentrations at LO3SURF/Old Salinas River
Begin this activity at the following website: http://www.mbari.org/lobo/loboviz.htm
You will create 2 graphs for this activity. Once you have completed the graphs, copy and paste both graphs to a word document so that both graphs are on one page. (HINT: Change the page setup to “landscape”) Use the illustration and information below as a guide to retrieve the data for your team:
For the first graph, select the following parameters:

How many graphs? TWO

Data Quality: GOOD ONLY

What dates?: SPECIFY START/END DATE

Change Dates: (MM/DD/YY): Start Date: your beginning date; End Date: your ending date
Select Location(s) Graph 1: LO3SURF/Old Salinas River

Select one X variable: DATE

Select Y variable(s): WATERDEPTH(m)

For the second graph, select the following parameters:

How many graphs? TWO

Data Quality: GOOD ONLY

What dates?: SPECIFY START/END DATE

Change Dates: (MM/DD/YY): Start Date: your beginning date; End Date: your ending date
Select Location(s) Graph 2: LO3SURF/Old Salinas River

Select one X variable: DATE

Select Y variable(s): NITRATE(uM)

Click SEND
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LOBOViz 3.0 - LOBO Network Data Visualization

Quick Instructions View a demonstration of LOBOViz Network description page
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