Tides: Spring and Neap Tides
Introduction to Tides

Tides are the rise and fall of sea levels caused by the combined effects of the gravitational
forces exerted by the Moon and the Sun, and the rotation of the Earth.

e The Moon's gravitational pull is the primary driver of tides.

e The pull is strongest on the side of the Earth closest to the Moon and weakest on the side
farthest from the Moon.

e The Earth itself is also pulled towards the Moon, but to a lesser extent than the near-side
ocean.

e These differences in gravitational pull create bulges in the oceans on opposite sides of the
Earth.

e As the Earth rotates, different parts of the planet pass through these bulges, resulting in two
high tides and two low tides approximately every 24 hours.

The Sun's Influence on Tides

The Sun also exerts a gravitational pull on the Earth and its oceans, contributing to tidal forces.

e Although the Sun is much more massive than the Moon, it is significantly farther away.
e The Sun's tidal effect is approximately half that of the Moon's.

Spring Tides

Spring tides occur when the gravitational forces of the Sun and the Moon align, resulting in
amplified tidal bulges.

¢ Alignment: This alignment happens when the Sun, Earth, and Moon are in a straight line.
e Lunar Phases: This occurs during the New Moon and the Full Moon phases.
¢ New Moon: The Moon is positioned between the Earth and the Sun. The gravitational pulls
of the Sun and Moon combine in the same direction.
e Full Moon: The Earth is positioned between the Sun and the Moon. The gravitational pulls
of the Sun and Moon still combine in the same direction, on opposite sides of the Earth.

e Effect: The combined gravitational forces create higher high tides and lower low tides than
usual.

Neap Tides

Neap tides occur when the gravitational forces of the Sun and the Moon are perpendicular to
each other, resulting in diminished tidal bulges.

e Perpendicular Alignment: This happens when the Sun and Moon are at a 90-degree angle
relative to the Earth.
e Lunar Phases: This occurs during the First Quarter and the Third Quarter phases of the Moon.



e First Quarter: The Moon is at a right angle to the Sun, as viewed from Earth. The Sun's
gravitational pull partially cancels out the Moon's tidal effect.

e Third Quarter: Similar to the First Quarter, the Moon and Sun are at a right angle to each
other, leading to a similar effect.

e Effect: The gravitational forces partially counteract each other, leading to lower high tides and
higher low tides than usual. The tidal range is smaller.

Monthly Tidal Cycle Summary

Over the course of a lunar month (approximately 29.5 days):

e There are two New Moons and two Full Moons, resulting in approximately two spring tide
periods.

e There are two First Quarter and two Third Quarter Moons, resulting in approximately two neap
tide periods.

e This means there are typically four spring tides and four neap tides in a month, with the
strongest spring tides occurring when the Sun, Moon, and Earth are perfectly aligned.



