\d on a bright, sunny
1adow are not as dark as

m the Moon The Moon casts a shadow that

. Sometimes the Moon passes between Earth

is can happen only during the new moon phase.
l:he Moon and the Sun are lined up, the Moon casts
Earth’s surface. When the Moon’s shadow appears

!  surface, a solar eclipse /s occurring. (e

Dasdin~ Eeceantiale

Scanned with CamScanner




Earth R e

Earth Penumbra Moon

Umbra

Total Solar Eclipses ha |

The positions of Earth, the Moon, and the Sun during a solar
eclipse are shown above. Look at the shadow that the Moon casts
on Earth. Notice that the umbra (the darker, inner part) is much
narrower than the penumbra (the lighter, outer part). The type of
eclipse you see depends on whether you are in the path of the
umbra or the penumbra. If you are outside the umbra and '
penumbra, you cannot see the eclipse atall. =~ '3

You can see a total solar eclipse only if you are within the Moon'’s
umbra. During a total solar eclipse, the Moon appears to completely
cover the Sun. The sky becomes dark, and you can see stars. A total
solar eclipse lasts no longer than about 7 minutes.. -~

Partial Solar Eclipses BRGSO 8 SR o
If you are in the Moon’s penumbra, you will see a partial solar
eclipse. The Moon never completely covers the Sun during &
partial solar eclipse. ik e
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& Visual Check

2. ldentify Why would a
person in North America
not see the solar eclipse
shown here?
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Lunar Eclipses space. As the

Just like the Moon, Earth casts a shadow m‘t;:s e Earth's
N revolves around Earth, it sometimes ooy rs when the Moon

* 'hﬂdow as shown above. A lunar eclipse L Earth isin 2

se,
Moves into Earth’s shadow. During a lunar ed:gp o can take place

: Ilne between the Sun and the Moon. A lunar €
9 during the Moon's full moon phase-

da
tike the Moon's shadow, Earth’s shadow has 2% um;:;:rdmg
FH WD {:r : Pemlmbra. There are different types of lunar egipesh gh Unlike
Lhmh part of Earth's shadow the Moon moves tRroUE™ =
3?119888, all lunar eclipses can be seen from any P

1t is mghttu:ne.

Inhl I.unar Eclipses '
. When the entire Moon moves through Earth
%@d’i’s?,takes place. During a total lunar eclipse,
appearance changes slowly as it moves
~ * into Earth’s penumbra, then
; * into Earth’s umbra, then saaal
: hw into M" penumbra, and then
e ’s shadow.
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still see the Moon when it is completely in Earth’s

‘blocks ‘h%sﬁsfﬁm Sﬁr?’ﬁays Some of the rays,

W& osphere and into Earth’s umbra.
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Jrtial Lunar Eclipses li
4 A partial lunar ecl'ipse happens when only part of the Moon ‘Q%
25968 through Earth's umbra. The stages of a partial lunar eclipse : g ¢ s
l‘;“ milar to those of a total lunar eclipse. The difference is that total iUna‘::I;Tl How are
‘thc Moon 18 BETS c0fnpletely covered by Earth’s umbra. The part  : partial lunar eg?::eand
of the Moon in Earth’s penumbra darkens slightly. The part of the i similar? .
\ioor in Earth’s umbra appears much darker. z
why don’t lunar eclipses occur every month? T

Lunar eclipses can occur only during a full moon, when Earth is
petween the Sun and the Moon. Like solar eclipses, lunar eclipses
4o not occur every month. The Moon's orbit is slightly tilted in T T
elation to Earth’s orbit. During most full moons, the Moon is 4
dlightly above or slightly below Earth’s penumbra.

Tides

The positions of the Moon and the Sun also affect Earth’s : '
oceans. Two times each day, the height of the water in Earth's : ol 8
oceans, or sea level, rises and falls. The daily rise and fall of sea
level is called a tide. Tides are caused mostly by the effect of the
Moon's gravity.
The Moon's Effect on Earth’s Tides

Look at the figure below. In this view, you are looking down on
Farth’s North Pole. The figure shows that the strength of the Moon’s
gravity is a little stronger on the side of Earth closer to the Moon.
The strength of the Moon’s gravity is slightly weaker on the side of
Earth opposite the Moon. The difference in the strength of the
Moon's gravity causes tidal bulges in the oceans on opposite sides of
Earth. High tides occur at the tidal bulges, and low tides occur
between them. Low tides occur about six hours after a high tide.
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* Key Concept Check

8. Compare Why is the
Sun's effect on tides less
than the Moon’s effect?

(@ Visual Check -

9. Label Basedonthe
descriptions in the text, add
the labels Neap tide and
Spring tide to the diagram.
Each label will be used

DR, 5 oo thied 2A
¢ s g €364 nOLRIO

= 24

The Sun’s Effect on Earth’s Tides

Even though the Sun is much larger than the Moon, the Sun’s
effect on tides is about half that of the Moon. This is because the
Sun is much farther from Earth than the Moon is.

Spring Tides Spring tides do not occur only in the season of
spring. Spring tides occur during the full moon and new moon
phases. The Sun’s and the Moon's gravitational effects combine
during spring tides. As a result, high tides are higher and low tides
are lower.

Neap Tides A neap tide occurs one week after a spring tide. The
Sun, Earth, and the Moon form a right angle. The Sun’s effect on

tides reduces the Moon's effect. During neap tides, high tides are
lower and low tides are higher. The cycle of spring tides and neap
tides is shown in the figure below.

New Moon Third-quarter moon

First-quarter moon Full moon
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vveneessesessssencesces After You Read  seseesesnnncs ey &

Min
nar €P . Reatr .

shadoW _ . umbra: the central, darker pmag
pra: the lighter part of a shadow where light light is totally blocked

u .
 eclipse: when the Moon's shadow appears on o B
IaEarth’s surface : el "
, : -4
the terms and their definitions in the Mini Glossary. Write a sentence that expl

1. Revien tween an umbra and a penumbra !
diffemncebe ® : : i b .. VPR » i ‘

-t

Wt APy

j Glossary

se: when the Moon moves into Earth’s i tide: the daily rise and fall of sea level

zmearﬂ»&éSun,andtheMoontbshowhdw&ney’are .
e table. For the eclipses, show the shadows that form. Label yor
P 3 ‘
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Eclipses and Tides

MtkmethingsyouuﬁummminussoniLookatthcillustmﬁonsmthelessohto
myousmnzduea. Write your prediction s in your Science Journal.

'.'Mdnld.ﬂ aen | eeemmEsanENARN Details sesnunsnsnsnnun

u‘.dm—th. Umbra Ml‘. umbra and penumbra. Then label the umbra and the
and the Penumbra the di below.
g penumbra on the diagram
e, o Umbl‘a:
& z
Penumbra:
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gsson 31 Eclipses and Tides (continued)
L
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e « Earth + umbra ¢ total solar eclipse
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