Lab: Seasons & Tides		Astronomy Earth & Moon
Name ____	Date ____

Click on the link: https://astro.unl.edu/classaction/animations/coordsmotion/eclipticsimulator.html 

· In the upper right box, click on “labels” (lower right corner of that box).
· Move the stick figure UP to the “Tropic of Cancer” latitude line (23.8 N).
· In the lower left corner of the animation screen, make sure “Orbit View” is chosen.
· You will be observing as a person in NORTH AMERICA (United States).

1. Click “Start Animation” (lower right corner of the animation screen. 
2. Allow the animation to run and click “stop animation” at any time to collect the information you need.
3. Record information when the sun’s altitude is highest and lowest throughout the year.
4. The information regarding the “Earth’s Axis” relates to its TILT (towards the sun, away from the sun, no tilt).

	Day & Month
	Season
	Sun’s Altitude
	Sun’s Declination
	Earth’s Axis

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


The sun’s declination is the angle between the rays of the sun and the plane of the Earth’s equator. What is the range of the sun’s declination (angles)?

5. Either play the animation or move the earth yourself (in the left-hand window). Observe the lower right window (sun’s rays). Which month has the more direct sunlight (overhead, not at an angle)?  _____

6. For comparison, move the stick figure down to the equator line. Which month has the more direct sunlight (overhead, not at an angle)?  _____

Draw the Earth’s tilt for each of the season dates in the chart. Label the season and shade the area of sunlight. Or take screen shots …sun
?
?
?
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7. Move the stick figure to the North Pole. Set the Earth to September 21 (move the Earth in the left window screen). Now observe the sunlight at the North Pole. 
 
8. Start the animation and state how long the North Pole is in darkness throughout the year: ____. How long is the North pole in light: ____.

TIDES

Use the following link: https://science.nasa.gov/moon/tides/ to fill in the blanks.

You walk along a beach, seashells, driftwood and seaweed left by the retreating tides at your feet. Look up at the Moon, and you’re seeing the main cause of the surge and retreat of oceans from our shores. As distant as the Moon may seem, its ____ pull on the Earth plays a huge role in the formation of tides.

Observe low and high tide:
[image: ]

When you see the tide roll in or out, what you’re really seeing is a ____ of small changes to the distribution of our planet’s oceans. As the Moon’s ____ tugs at Earth, it shifts Earth’s mass, distorting its shape ever so slightly into that of a football ― elongated at the ____ and shortened at the ____.

What produces tides?
[image: ]

It might seem strange that the ocean would bulge on the side farthest from the Moon as well as the side closest to it. This happens because the Moon’s gravity affects the entire Earth, pulling at every point on our planet. The strongest pull occurs on the points ____ to the Moon, and the weakest on the points ____ away, but every bit of ____ is affected.

As Earth ____ within this layer of water (oceans), its landmasses pass through the ____ bulges. These bulges are Earth’s ____ tides. Most shorelines experience ____ high and low tides per day (semi-diurnal). One high tide to high tide cycle (or low tide to low tide cycle) takes a little over 12 hours. 
[image: ]
Tides do not align perfectly with the Moon

Because the Moon is orbiting in the ____ direction as the Earth ____, it takes extra time for any point on our planet to rotate and end up exactly below the Moon. The extra time is ~50 mins. This means that the high tide bulges are never directly lined up with the Moon, but a little ahead of it.
In addition, Earth isn’t a perfect, smooth sphere. The tides we actually see at our shores are affected by everything from the shape of Earth’s continents to ____ and ____. 

[image: ]




Spring & Neap Tides

Twice a month, when the Earth, Sun, and Moon line up, their gravitational power combines to make ____ high tides where the bulges occur, called ____ tides, as well as very low tides where the water has been displaced. About a week later, when the Sun and Moon are at ____ angles to each other, the Sun’s gravitational pull works against the Moon’s gravitational tug and partially cancels it out, creating the moderate tides called ____ tides.

Spring tides always happen when the Moon is at the ____ or ____ phase, which is when the Sun, Moon and Earth are in alignment. Neap tides occur around the ____ and ____ quarter phase of the Moon, when the Moon’s orbit around Earth brings it ____ to the Sun.

[image: ]

ANSWERS


	Day & Month
	Season
	Sun’s Altitude
	Sun’s Declination
	Earth’s Axis

	March 21
	Spring
	65.6
	-0.6
	No tilt

	June 21
	Summer
	89.6
	23.4
	Towards the sun

	September 21
	Autumn
	66.2
	0.0
	No tilt

	December 21
	Winter 
	42.8
	-23.4
	Away from the sun


The sun’s declination is the angle between the rays of the sun and the plane of the Earth’s equator. What is the range of the sun’s declination (-23.4⁰ to +23.4⁰)?


5. Either play the animation or move the earth yourself (in the left hand window). Observe the lower right window (sun’s rays). Which month has the more direct sunlight (overhead, not at an angle)?  summer


6. For comparison, move the stick figure down to the equator line. Which month has the more direct sunlight (overhead, not at an angle)?  Autumn and Spring


Draw the Earth’s tilt for each of the season dates in the chart. Label the season and shade the area of sunlight.
[image: H:\1 Geophysical Science\11 Astronomy\Graphics & Extras\seasons 2.jpg]





7. Move the stick figure to the North Pole. Set the Earth to September 21 (move the Earth in the left window screen). Now observe the sunlight at the North Pole. 
 
8. Start the animation and state how long the North Pole is in darkness throughout the year: 6 months. How long is the North pole in light: 6 months.


You walk along a beach, seashells, driftwood and seaweed left by the retreating tides at your feet. Look up at the Moon, and you’re seeing the main cause of the surge and retreat of oceans from our shores. As distant as the Moon may seem, its gravitational pull on the Earth plays a huge role in the formation of tides.

Observe low and high tide:
[image: ]

When you see the tide roll in or out, what you’re really seeing is a cycle of small changes to the distribution of our planet’s oceans. As the Moon’s gravity tugs at Earth, it shifts Earth’s mass, distorting its shape ever so slightly into that of a football ― elongated at the equator and shortened at the poles.

What produces tides?
[image: ]

It might seem strange that the ocean would bulge on the side farthest from the Moon as well as the side closest to it. This happens because the Moon’s gravity affects the entire Earth, pulling at every point on our planet. The strongest pull occurs on the points closest to the Moon, and the weakest on the points farthest away, but every bit of water is affected.

As Earth rotates within this layer of water (oceans), its landmasses pass through the two bulges. These bulges are Earth’s high tides. Most shorelines experience two high and low tides per day (semi-diurnal). One high tide to high tide cycle (or low tide to low tide cycle) takes a little over 12 hours. 
[image: ]
Tides do not align perfectly with the Moon

Because the Moon is orbiting in the same direction as the Earth rotates, it takes extra time for any point on our planet to rotate and end up exactly below the Moon. The extra time is ~50 mins. This means that the high tide bulges are never directly lined up with the Moon, but a little ahead of it.
In addition, Earth isn’t a perfect, smooth sphere. The tides we actually see at our shores are affected by everything from the shape of Earth’s continents to wind and storms. 

[image: ]




Spring & Neap Tides

Twice a month, when the Earth, Sun, and Moon line up, their gravitational power combines to make exceptionally high tides where the bulges occur, called spring tides, as well as very low tides where the water has been displaced. About a week later, when the Sun and Moon are at right angles to each other, the Sun’s gravitational pull works against the Moon’s gravitational tug and partially cancels it out, creating the moderate tides called neap tides.

Spring tides always happen when the Moon is at the full or new phase, which is when the Sun, Moon and Earth are in alignment. Neap tides occur around the first and last quarter phase of the Moon, when the Moon’s orbit around Earth brings it perpendicular to the Sun.

[image: ]
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