ES-1 Describe how objects in the solar system are in regular and predictable motions that explain such phenomena asw days, years, seasons, eclipses, tides and moon cycles.


Behavior of Tides


      If the earth and the moon did not move, tides would always occur in the same locations. However, the earth rotates on its axis once every 24 hours. The moon moves through about 1/27 of its orbit around the earth in that same 24 hours. Thus, as the earth rotates, all areas of the ocean pass under the moon every 24 hr and 50 min.

 The earth rotates from west to east. Therefore, the tidal bulges appear to move westward around the earth. Because there are two tidal bulges, most locations in the ocean have two high tides and two low tides daily. The difference between the levels of the high tides and the low tides at a specific location is called the tidal range. The tidal range can vary widely from place to place. Because the moon rises about 50 min. later each day, the cycle of high and low tides also occurs 50 min. later.

The sun's gravitational pull also has an effect on the tidal range. However, the ability of the sun to affect tides is only one-half that of 1 the moon. Nevertheless, the sun's gravitational pull can strengthen or weaken the gravitational pull of the moon on the tides.

During the periods of the new moon and the full moon, the earth, the sun, and the moon are all aligned. The combined gravitational pull of the sun and the moqn acts on the earth, resulting in higher high tides and lower low tides. Therefore, the daily tidal range is largest at these times. During these periods, which occur twice a month, tides are called spring tides.
During the first- and third-quarter phases of the moon, the moon and the sun are at right angles to each other in relation to the earth. For that reason, the gravitational forces of the sun and moon do not act together; instead, they work against each other.     As a result, the daily tidal range is small. Tides that occur during this time are called neap tides.
As the tidal bulges move around the earth, friction with the ocean floor slows the earth's rotation slightly. Scientists estimate that the average length of a day has increased by 10.8 min. since the dinosaurs became extinct 65 million years ago.
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 High Tides form as the result of the gravitational pull of the moon and its motion around the earth. Most locations in the ocean have two high tides and two low tides daily.

