TIDES

Station I. High and Low Tides
Because the Moon is close to the Earth (average distance is 384,043 km or 238,684 miles), there are interactions between the Earth and the Moon.  The Sun also has an effect on the Earth because of its large size despite its great distance away (150 million km or about 92 million miles). The gravitational pull between the three objects creates a visible effect here on Earth.  This pull of the Moon and Sun on the Earth results in the rise and fall of the ocean. The rise and fall of the ocean level is called the tide. The Earth will experience similar tides on opposite ends of the planet depending on the position of the Sun, Moon, and Earth. At any given time, there will be two high and two low tides on the earth. In Figures 1 and 2 only the Earth and Moon are shown. Answer the following questions in the space provided

1. On Figure 1, which side of the Earth is facing the moon?

2. On Figure 1, which sides of the Earth are having a low tide?  High tide?

3. On Figure 2, which sides of the Earth are having a low tide?  High tide?

4. How long does it take for the Earth to rotate counterclockwise on its axis one time?

5. How much time has passed between Figures 1 and 2?

6. How many high tides does the Earth experience in one day?  How many low tides?
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Figure 2

Station II. Phases of the Moon

Roughly once a month, the Moon completes one revolution around the Earth.  During this month (from the word moon, “moonth”, duh), the Earth witnesses different phases or shapes of the Moon.  The cause of the Lunar Phases is the different amounts of visible light we see reflected off the Moon because of where the Moon is in relation to the Earth and the Sun.  One-half of the Moon is always illuminated by the Sun but we see different amounts of that half depending on where the Moon is in its orbit around the Earth.

When the Moon is between the Earth and Sun (new moon phase) we cannot see the Moon because the opposite side is illuminated by the Sun (refer to Figure 3).  One quarter of the month later, the Moon is at a right angle with the Earth and Sun.  At this point we only see half of the half-lit side, or one quarter of the Moon, the first quarter phase.  Halfway through the month we have the full moon phase where we see the entire half of the illuminated Moon.  Then the rest of the month is just the opposite of what we see the first part of the month.

At the beginning of the month the Moon appears to be getting larger so the phases are called waxing phases.  The last half of the month the Moon appears to be getting smaller so the phases are called waning phases.

1. How many times a month does the Moon line up in a straight line with the Earth and Sun?

2. How many times a month does the Moon make a right angle with the Earth and Sun?

Figure 3
Station III.  Spring Tides

When the Moon is at its full moon and new moon phases, the Earth has higher high tides and lower low tides than at other times during the month.  These tides are called spring tides and they happen twice a month.  They occur when the Sun and the Moon line up with the Earth.  The increased effect of the Sun’s gravity on the Earth causes the ocean bulges to become larger.

Use Figure 4 to answer the following questions.

1. During which lunar phases are the Sun, Moon, and Earth in a straight line causing spring tides?

2. What happens to the pull of gravity on the Earth when the Sun, Earth, and Moon are in a straight line?

3. What are the unusually high and low tides called?

4. How often do these unusually high and low tides occur?
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Figure 4

Station IV.  Neap Tides

During the first and last quarter phases, the Moon’s gravitational pull on the oceans is partially canceled out by the Sun’s gravitational pull.  This results in tides that are not very high and not very low.  There still are high and low tides, they are just not as high or low as normal. This results in the difference between the high and low tides not being that great. During these lunar phases, the tides are called neap tides.

[image: image2.png]First Quarter

©

Neap
Tide
Full Sprlng Spring New To Sun
- OO0V
Moon Tide Tide Moon
Looking down on the north pole of the
Neap Earth's figure (central solid circle). The
Tide two solid ellipses represent the tidal force
envelopes produced by the Moon in the
D positions of syzygy (new or full moon) and
. quadrature (first and third quarter), respectively;
Third Quarter the dashed ellipse shows the smaller tidal force

envelope produced by the Sun.




Use Figure 4 to answer the following questions.

1. During which lunar phases are the Moon and the Sun at right angles causing neap tides?

2. What happens to the pull of gravity when the Moon and the Sun form a right angle?

3. What are tides that are not very high or very low called?

4. How often do these tides happen?

Station V.  Tidal Ranges

Knowing when high and low tides occur are very useful for anyone involved with oceanography. Not only are the high and low tides useful but the times of the tides and the tidal range is as well. The tidal range is the difference between the high and the low tide. 

Use http://tidesandcurrents.noaa.gov/ to help you here. Under “Tides/Water Levels”, click on the “Coastal Stations” under “Preliminary Data”.

Not every coast experiences the same tidal pattern. This is due to the geometry of the basins holding water, as well as other forces. You’re going to make some observations in the patterns of water levels all around our country.

1. Retrieve the data for Charleston, SC. Use a “Begin Date” and “End Date” from the past few days.Make a rough sketch of what you see, making sure to indicate how many high/low tides there are in approximately a 24-hour period. This is called a semidiurnal tidal pattern.

2. Retrieve the data for Port O’Connor, TX. (The browser should retain the same dates.) Make a rough sketch of this pattern, making sure to indicate how many high/low tides you see in approximately a 24-hour period. This is called a diurnal tidal pattern

3. Finally, retrieve the data for Santa Monica, CA. Notice anything interesting about the water levels? Make another rough sketch, making sure to indicate how many high/low tides you see in approximately a 24-hour period. This is called a mixed tidal pattern.

Station VI. The Moon’s Effect

Use the following animation to help you understand how the moon affects our oceans:

http://kingfish.coastal.edu/marine/Animations/Tides/Tides1.html
1. Can you explain why there is a bulge of water on the side nearest the moon?

2. Can you explain why there is a bulge of water on the side opposite the moon?

3. Using the animation, can you guess how many high and low tides a single point on the coast will experience in a day? Explain your guess.

