

Oceanography Lab

Ocean Tides

Purpose____________________________________________________________________________ 


This lab is designed to help you produce and read tidal curves, and identify the types of tidal cycles using these curves.

Write-up___________________________________________________________________________


Your write-up for this lab should include tidal curves for the three designated coastlines as well as two curves for Newport Oregon.  It should also include answers to the follow-up questions found in this handout.

Method_____________________________________________________________________________

Part 1 - Charting Tides at Three Coastal Sites

	1.  Start the computer program “Tides Lab” by clicking on the phrase “Click here to continue”.  This will take you to a screen that describes the program and explains how to operate it.  When you have read it click on “Continue” at the bottom of the frame.
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	2.  Select a coastline to observe from the map on the third frame of the program.   Click on a green dot to do so.
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	3.  Step through an entire day for that coastline.  You can do this by clicking on the green arrows next to the word “Time” in the upper left hand portion of the screen.  Note: to go backward in time click on the green arrows on the other side of “Time”.

	While stepping through a day at the coastline, record the following information:

a) Sea level – Record this by plotting sea level on the graph provided for this coastline.  e.g. The graph for plotting sea level for location1 is provided below.  
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b) Flooding – This is the horizontal distance that water travels inland.  Record this in the table provided for that station.  e.g. The table for recording flooding at both the headland and the estuary for location 1 is provided below. 
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c) Identify what type of tide occurred at this location (mixed, semi-diurnal, or diurnal).

d) Calculate the tidal range for this location.  This will be the difference between the highest high tide (sea level) and lowest low tide for that day.

4.  Complete the previous data collection for the other two coastlines shown on the map.

Location 1 Pacific Coast of Central America    
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Location 2   Oregon Washington Coast 
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Location 3 Do-son Vietnam   
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Follow-up questions

1.  How do the three locations compare to one another in terms of tidal range and type of cycle? 

2.  In all the locations which floods more, the estuary or the headland?  Why is this so?

3.  Based on this information determine which would be a preferable site for a harbor and why?  Your options include a large estuary having a gradually sloping bottom and a bay carved into coastal rock having a steeper bottom.  Both bays have the same mean depth at their centers and are located on a coast having a high tidal range.

4.  How did sea level correspond to the position of each coastline relative to the tidal bulge? This is shown in the upper right hand corner of the screen in the program.
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Part 2 - Using a Tide Table

Background



Tide tables are predictions of water levels at key coastal sites.  They are based on detailed records of water levels as measured by gauge stations at each location.  Though published tables tend to be fairly accurate, this accuracy decreases during periods of stormy weather or extreme high and low tides.  Furthermore, using these tables to predict tides at nearby coastal locations requires that you make corrections for both time and level.  Most published tables include instructions on how to make these calculations.  

Procedure:  

1. Using the Tide Table provided to you in lab scan the high water column to find the highest water level for the month of January.   Record the date of the tide, its level in feet, and the time it was to occur in the table entitled “Maximum and minimum tides for the month of March”.   The tide tables you will need for this activity are found at http://hmsc.oregonstate.edu/weather/tides/2007/sbmar2007.html

Calculate the level in meters using the following formula.     






 Level in meters  = level in feet  ÷ 3.28


Also determine the time of the tide using a 24-hour clock.  To do this use the following table



1 am = 01:00
                 
7 am = 07:00

1 pm = 13:00

7pm = 19:00



2 am = 02:00


8 am = 08:00

2pm = 14:00

8pm  = 20:00



3 am = 03:00


9 am = 09:00

3pm = 15:00

9pm  = 21:00



4 am = 04:00


10 am = 10:00

4pm = 16:00

10pm = 22:00



5 am = 05:00
                  
11 am = 11: 00 
5pm = 17:00

11pm = 23:00



6 am = 06:00

 
12 pm = 12:00

6pm = 18:00

12am = 00:00



Repeat this same procedure to determine the lowest tide predicted for March.

Maximum and minimum tides for the month of March

	
	Date
	Sea level (ft)
	Sea level (m)
	Time (am/pm)
	Time (24 hr)

	Highest 

High Tide
	
	
	
	
	

	Lowest 

Low Tide
	
	
	
	
	


2. Using the Tide Table determine the predicted water levels for March 1.   Record the levels and the times they were to take place in the table entitled “Tides on March 1”.  Convert the levels to meters and the times to the 24-hour clock.  Calculate the tidal range for that day.  Plot the tide levels on graph 2a.  

3. Repeat this procedure for March 15 and 31.  


Tides on March 1
	
	Sea level (ft)
	Sea level (m)
	Time (am/pm)
	Time (24 hr)

	High tide 1


	
	
	
	

	High tide 2


	
	
	
	

	Low tide 1


	
	
	
	

	Low tide 2


	
	
	
	







Tidal Range  _______________
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Tides on March 15      
	
	Sea level (ft)
	Sea level (m)
	Time (am/pm)
	Time (24 hr)

	High tide 1


	
	
	
	

	High tide 2


	
	
	
	

	Low tide 1


	
	
	
	

	Low tide 2


	
	
	
	







Tidal Range  _______________
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Tides on March 31
	
	Sea level (ft)
	Sea level (m)
	Time (am/pm)
	Time (24 hr)

	High tide 1


	
	
	
	

	High tide 2


	
	
	
	

	Low tide 1


	
	
	
	

	Low tide 2


	
	
	
	







Tidal Range  _______________
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Follow up Questions:

1. What type of tide was predicted for each of the three days?

2. Which of the three days was probably a spring tide and which was a neap tide?

3. Which of the three days would be the best and which would be the worst for tide pooling?

4. While sailing you must navigate a boat over a rock reef that is 0.5 m below mean sea level.  The keel of the boat extends 1.0 m below the water line.  During what time of the day on January 9th could you safely sail over the reef?   
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