Summer School Notes 1 smartie.notebook September 14, 2018

Name Notes Unit 1 Introduction
Period Date Earth Science
l Serme Detfnfions

A Obse\f\/a‘k\oﬂ_—usm yonr SONSES

B. | n—(— e\f' Q\/‘\ CcCRS are assmnptlonsfexplanatlons based on observations.
C. - is grouping on the basis of common properties. Why
do we do this?

+o maKe Stdy easiev
> m’H\o, amowﬁa( matte ™

. It is measured in grams.

Eoolume amou st of <poce N Soy¢ & occup 1es

It is measured in ml or cm3.

2

A prediction of next winter's weather IS an

le of
example o PW ISO") 5* AO\ ‘”d

(1) a measurement CO"
(2) a classification

ZQ ference |
[l Leesting positions on the Earth's surface

o Humans have established a system to locate positions on Earth.
. and ) 7\ \‘\'U\d@/ are based on the
Earth’¥rotation and our observations of the Sun and stars.

+ [Javigation - Science of |ocating
your position
e Coordinate systems asmgn a pair of numbers to every position on

. Je EThf ‘iu,ifice a measue O\C how N or S

T Ot the EQUatol
gctumj\o( cekexarce Line =

PWO\ \ \\r\e, o( \a\\\\r\ée/ \ ’
Highest VI VER S X ,
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. longitude - degree E or W of
prime meridian

0 degrees = Prime Meridian

Meridian = line of longitude

Highest # is 180 degrees

International Date Line

I[11. Using lotitude ond londgitude

e These are lines of Lonqitude i
e Is this map area in th@f Western Hemisphere?

o

60 61 62 63 64 65 £6 67

e These are lines of Latitude :
e Is this map area in m@r Southern Hemisphere?

45,
4

43
42 (\/
41 l

40 4
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wes{, ERST

4(}0 On0 © .’y 40
Latitude | Longitude
D . Al 1owv| 30°W
O g
Zg_ N g % B3oM0°E
U d
o cl/on 157
% 5 > S8 Io°W
v 7 Y
o EL[SS a5 &
> FUCNDO W
20
17°N O
_ =320
16°N —————= —————————-0
15°N o
Using a colored pencil, draw the 16°30°N line.
Using a RED colored pencil, draw the 16°15'N line.
Using a colored pencil, draw the 16°45'Nline.
|
Which latitude and longitude coordinates
represent a location on the continent of Q
Australia? _ ée, o
(1) 20°N, 135° E G 2008, 135°E q)\\k\ W
(2) 20° N, 135° W (4) 20° 8, 135°W . -

\O
. \ o
An observer in New York State measures the (o) O
altitude of Polaris to be 44°. According to the

Earth Science Reference Tables, the location of \Q\\)\
the observer is nearest to \O‘
(1) Watertown (3) Buffalo \DSQ(
(2) Elmira (4) Kingston O
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Base your answer to the following question on
the Earth Science Reference Tables.

What is the location of Binghamton, New York?
gy ¢2° 0p' N. lat. 5% B5W. long.
42°06' N. lat., 76° 05' W. long.
(3) 42°54' N. lat., 76° 05' W. long.
(4) 42° 54' N. lat., 75° 55' W. long.

The latitude of a point in the Northern
Hemisphere may be determined by measuring
the
(1) apparent diameter of Polaris

altitude of Polaris

distance to the Sun

(4) apparent diameter of the Sun

The diagram below represents a portion of a
map of the Earth's grid system. What is the
approximate latitude and longitude of point 47
45" 30 B OF I* I0* «L°
ul
N
io*
r
10"
A -
o*
acv
(13 15N, 309 {3) 15°N. 30°E
(2) 1895, 309w {4) 15°5. 30°E
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[V Ttme end L@m@tud@

he passage of

People have used the stars to note

. The earth 10tates spins: e
. 20° I 24 ‘I‘\FS (W\
» [2° every hoac
e _|° every 4 minuteS
. }-Iumaﬂs divideathe E wWip 24 + me 20Ne.S

e Meridians of [ongifude. Gre The basis of time

. If you move one tilie zone to the West, the time is 1 hour rlier
. If you move one time zone to the East, the time is 1 hour j_qj ey
. Why did humans put time zones on earth?

Gprapm

\S €

The time required for one Earth rotation is about
(1) one hour (3) one month

@)ne day (4) one year

Cities located on the same meridian (longitude)
must have the same

(1) altitude
(2) latitude

(3) length of daylight

solar time

A person knows the solar time on the Prime

Meridian and the local solar time. What

determination can be made?

(1) the date

(2)_the altitude of Polaris

g‘?he longitude at which the person is located
the latitude at which the person is located

(2) the Iongltude of an observer
(3) the motions of the Moon
{4) the real motions of the Sun

On which frame of reference is time based?

(1) 1°
(2) 15°

What is the total number of degrees that the
Earth rotates on its axis duri& a 12-hour period?
180°

(4) 360°
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V. Degwing Weps of the Besth

s can map just abou
1Ey\e,\gl '\rwurb\v\ 0 %’DQC& in whicha
Similof uatdy con be measured.
e The values (mlmbérs') ‘caw% with time.
e Types of fields: @\—@Vﬁ\ ion —-{—emg h Dressure.
W

e (Once we measure an area we can mﬁke amap
measurmg.

we were

Draw isotherms at a 10° interval.
Start at the left and work right.

Now where? \

e We then connect the points that have equal values so that the map
is more meaningful to us. _(‘
e isolines ConNecy DO\V'\‘\< ) \/a \A&
o 1sothermys - Connect Da|n+s 5C-=
dempecatures
o 1Sobars —2onnect Points of
eqva\l pressunre !
o Cotonr lines -connect po\r\ks of
Cual elevatioNs,
- elevation: distance albove ¢
o2 \ow SER \eye.




Summer School Notes 1 smartie.notebook September 14, 2018

Which statement is true about an isoline on an

air temperature field map?

(1) It represents an interface between high and
low barometric pressures.

(2) Itindicates the direction of maximum
insolation.

(3) It increases in magnitude as it bends
southward.

connects points of equal air temperature.

Vi Topogreaphic M s

.  Also Zalled con

They are two-dimensional models that use contour lines to
represent places of equal elevati

| ey r&Dra,seV\y(m &V\A‘FO”V\S Jr\/\(ol/\gh
Hhe use ot LOV\\O\M \nes

Technology has both created changes and accelerated natural
changes in the landscape that can be recorded with topo maps.
You HAVE to know how to read, mtelpret d topo map
C Or’\"' OW( iNesS QX \50 \ 7\65 'H’\G\
_connect o r\Jrs ot = elevay
contour inTexual S the di S‘\'aV\ce/
Ta) No-hap 2 C on-Tolnf \lﬂ&_

\ W——"=

What is the elevation of the highest contou@
shown on the map below?

&
\b
mf)(OO P

(1) 10,000 feet @10,700 feet
(2) 10,688 feet (4) 10,788 feet
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VL Tepographic Meap Bules

LA po\rﬁs on R cIQf\JYOM ine. lf\oxve/
dhe =ame elevat\ON .

2. Every fifil line is called ap index line.
& is (Aﬁh@i;g éav Kev mné he\ps
Wow CouiNT.

3. All contour lines are closed (makJa circle), but they might not
like they are closed because the map might be too small.

4. Two contour lines of different elevations may not cross each other.

Exceptions: cliffs and waterfalls escar P WMe N

5. The. SORCING o confour lines
A ( e (o) .
o Closer together = Sftezp

o Farther apart = ﬂieb’\‘He

o No lines =‘H O\X

The diagram below is a contour map. Between
which two points is the slope of the hill steepest?

(1) Aand B (3) Cand D
(@ BandC 4) A and D

6. W hen Con,j(_ou\f INes Cross a S‘kreavﬂj
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* ypstceam U il h'() @96“'157?*’ Al
"Hhe, watec flow

@ l\ K % +&F

7 /‘/\ &C\““L Lires 'mc\(caJ\e, 0 Ae\brz% sion
é\i\@ The —Q\FS* hochure

\\“&\5& do- over. j/fll

8. Gradient l5 "’he/ S‘ ope O‘E\ ‘\—b\e/ lav\d\-

is possible to calculate the gradi‘ent of a slope using the formula on
page 1 of your reference tables.

GPOA\?J\SY GALSACRAN j;\e, A{ value

ol 1S Jrcmce/
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0o o

000D O0D0DGO

e

1. Find the contour interval. (What you are counting by.)

2. Label the elevation on each contour line. (On the top where you
can see it.)

Bring the edge of a piece of paper to line

Put a mark on the paper where the contour lines cross the edge.
Label the elevations on the edge of the paper.

Lab¥ é\’é'l q—igwn the graph.
7. Bring the edge er to the bottom of the graph.

1 akg ad t onithe graph dnec‘[ly\apove each mark on the edge of
the paper. The dot must be at the correct elevation.

9. Connect the dots with curved lines. Curve the tops of hills and the
bottoms of valleys. Only connect the dots that you drew.

NV w

220
L0
o7
e ©O Vs
B
8O
/‘;\‘ A ’\lH\\\/
S T A AR

10
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Name Unit 2 Density Notes
Period Date Earth Science

M e conconteation of +
Toakke( 10 oin objec
o Which of the following is the most dense?
A B C D

Base your answer to the following question on
the Earth Science Reference Tables.

Water has its greatest density at a temperature

of
(1) -6°C (3) 32°C
(2) 10°C (4) 4°C

o mostsubstances atg m()sL dﬂf!s
QS 30!(6‘6 . |
,% . e 5 0 (ieyxie
o

o AS—F temp Aatule of a Iubs Ance increases,
ens| e,Cre,G\ ses. .
o r+\
¢ temperature of a subsjance decn eases,

SA;hL density  ncrenses.
I e,\\
T ea donse. ob\eéxs 4: loat .
° A ohieet will"™s q"a“”ﬁ“‘“%uwnéa&
M

F aﬂoa mg bJect lower the de 51ty
; v e, aorect will £ | £loat
In ‘\’V\Q/ h‘("“d

o Ice -C\o = water be
ice \S lesS ;ef\se_ S?(\QV\ Wa*er.

o A

1"
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The diagram below shows a glass jar containing
a clear liquid and a floating rock.

Which conclusion about the relative density of
the rock and the liquid is true?

(2) The rock is more dense than the liquid. ~——}—
(3) The rock and the liquid have the same

density.

o Calculating Density
o The higher the numb

Ve nore, enSe ix( 1S,

o Yoiyde hav t‘?ﬁe be fo ulab caué _
(TS ERSE0E o E
T \ ~—?

AP le # 1 The mass of an object i@ams and its volume

S
1. Write the formula: &y\s‘l‘j WM AS

2. Substitute the numbers:

3. Do the math:

4. Units/Rounding:

12
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Densiy (continued)

oKEY IDEA;

1Density cloes NOT de,(DCV\d on
Y120 of Shape .

olf you cut an object in half its density will \

cemay e, Some,

oProve it to yourself and calculate the densities of a wood block and half

of the wood block:
oWhole Wood Block Half a Wood Block
Mass = 20.0 grams Mass = 10.0 grams
Volume = 40.0 milliliters Volume = 20.0 milliliters

M
D"T D- "M
2

Og 4
= _ = [ O
,‘l _—_—__.%

O wnml

13
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Name Unit 3 Weather Variables
Period Date Earth Science — Weiler

I Describing Weather
a. ”‘Q 9’%“’ a2
b.;]t is the short-term condition of the at:mos;{here and the changes that occur within

the atmosphere or troposphere. Jo )\'\f\
c. Changes are mainly the result of| )Y\Q’% E’ng‘ by solar radiation (sunlight) of the

Earth’s landmasses, oceans and atmosphere. _
d. Atmospheric variables r
D -‘{'Q_M\)gra'\'urel c\ oué_, cover, an
Girpressare, wind, humi di

1. Atm. variables are interrelated and interactions are complex.

e. \ (scientists that study the weather) make field charts of these
1ables an n can make predictions (forecasts).

II. %%siheric:;rigblesr _ _{__\,\6 Ao Q V\\\ 0? L.\{ 2 \_

i. More heat energy = QV&O\)\Q ‘(\ temperature

ii. Solar radiation (sunlighit) is the SQoulce OT € Nevau ()
in the atmosphere. o

iii. The amount of heat energy @ W\A: Sﬁfé{n the sun is fairly constant but the

amount that reaches the earth \ because of the following:
1. The(x at which solar radiation strikes E\B? earth.
ev—

S af o Nigh altitude o
b. SUNn o low altitude s coo levr—
2. The ' of solar radiation per day.
2 3un Shines~15hrs in sammer=\nstter
»n shines~A hes'in winter- cooler
3. The_Owanrdt 0 ¢cloud cover:

a. Solar radiation is reflected, refracted or absorbed.
b. more cloud cover during theday= (_ p©

c. more cloud cover at night =) 2 r m € v~ < GC‘\S Ilk@

4 The’k\“_)?, OS‘\ SW"(\RCQ’ , that absorbs solar ra%iagy\ﬂ\{e_\’
ek Comgn= hhedl/C ool taster

"\'\5""(’*3"\05\\’\2 head /COO\ slower

14
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iv. Daily '(’ am pem—\-u f ¢, usually varies because of the

Es Fo ( \. . and the amount of cloud cover.

v. Seasonal usually varies because of the

O/h\/\'ry? Es ir)\X\s f-)m\lo(whona(E
.oround +he Qnn.

vi. Temperature is measured with a/\'\(\e( Mo Mf—*f V.
vii. Continuous temperature readings are made with a thermograph.
viil. Temperature differe ce ithin the atmosphere cause
4giex\< u\ erevye S

)(
2

b. Differences in denmty cause COV\\/QC\\O N CWS( TQV%\S

c. As air temperature increases, the air pressure
1. Temp increases, faster. spread out, less dense

d. As air temperature decreases, the air pressure _|nNCVeR<eS .
1. Temp decreases, slower, closer, more dense

III. Air ﬁsme
_%Pressuwe/ “\f\e, {or ce o—( ‘\\(\c ™ &l\oove *100*
W\OS’P“CHC’Q‘ﬁNQﬁj\(oW\C\HC%C’ SSWre,

b. Air is a mixture of gases

c. A gas contains many tiny individual molecules that are far apart and moving
rapidly.

d. As they move about, they are kept from escaping the atmosphere because of the

Earth’'s QO C &N\ | M
e. You can NOT sense the thanges in the air pressure but a O o™ e}iegn.
f. There are two main types of barometers:
W\e,‘( C\A\f\}\ barometer - air pushes down on mercury then the
mercury will uf) a tube.
YAV {0 \ ;x, barometer — no air, the can has a spring scale. As

th\Q air pushes against it the spring records how much pressure.

g. One atmosphere is the average pressure at sea level = \ O \7) 1 millibars.
h. In general. o} SING PFESSWIE Means ‘QQ\F weatrer

’QO\ \\\i (eSS e Means SJKorvv\j \A/m}(hef

1. Air pressure gradient ols the velocity of the win

C\ose‘{‘ ’\'\(\C i\SOerS} —\'\{‘@ QW\Q(— AV\(.\'Q/ . \-E’

wind velocl

15
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i. Vc[oc«ll'j = srpceo{

k. As air pressure increases, the air temperature [ N CY L AN S € <
i. Closer, hit each other more, more heat

1. As air pressure decreases, the air temperature d 2.C{ ¢ 0o s e <

i. Farther, don’t hit each other, less heat

umidi ’Hﬁ& O\\N\OOV\XV OQ W\O.ISJTUH’Z n J\"\/’\,Q,,‘
a. ev

IVv. H
[ Mr 1S Woater oS & gas. v
b. Itis an important factor because this is wherg all the water comes from to form
ng,)cﬁ d ,‘DYQC\\Pn A¥ 10N

c. There aﬁ Y, 0\ rﬁs.@_lmidity:
L %@ 6 e{{}{ umidity is the number of grams of water vapor in 1

ic meter of air, This is seldom dirgctly measured. *__
i. Q&lcﬂtul@ ﬂmwg\ 'S the Percen
T waker vapor The aif (s hollding
re +O j—hﬂ, OY I b .
C Qw(\l‘rl:e(;\:lr is l%lding % of the W%I‘ szl()orvt\t,l\at it can hold.)

d.*V\JO\\(M AT Can \/\0\& move wo\\'er \/o\po(%
. Cold air can hold |ess wa'er vaper

£ ( D C%lative humidity = rain or fog

g. 4@ relative humidity = desert i P

h. Relative humidity can be calculated by usingg \ \N sSsuwi \/'\ fome x—e Ve
i. Wet bulb measures ’i’@ Wmp. o (: e \/ 0 rorf\-( on
ii. Dry bulb measures (| I ' ;|:Q m|P evo \'U\ e

1. SKILL: You need to be able to determine the relative humidity by using
information on a sling psychrometer.

j. Dew Point O\ +€MP- 0\* whichh \NQ\VQ\( \lo\Pocro‘\bQ
¢ Dewpamt O —\—QW\P 0\\' which A ew Cawms
1. Water vapor \S ‘\6»\*'2(‘ ‘\V‘\(\ O\V\ \'\/\g/ 0‘\’\(\2( QQSSQ"\

in owr Afmosphere
m. The higher the humidity, the \ OW @,\f‘ the air pressure.

"¢’

16
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1. Increase water vapor, lower weight molecules push out heavier molecules,

lower pressure
The lower the humidity, the A\ (¢ A& "f V' the air pressure.

J
oy m air can hold move water yapor
Colé O Can ho\A less wM—em/apon

If the temperature increases, the relative humidity will é@ cVeQa S—e/

1. Hotter, has the capacity to hold more, % decreases.

If the temperature decreases, the relative humidity will ‘ NCve LY

1. Hotter, less capacity to hold, % increases. ‘
* {XKS a\r «‘1¢W\\O O\PPfO(‘AChQS {—L\@ C\’lw (DO(VI\;
Pfo_c\p{\’a‘(iOV\ IS hnove l(l<e(7,

SKILL: You need to be able to determine the dew point by using information on a
sling psychrometer.

V. Air movements

a.

=2

Air in the atm. circulates because of density differences.

Lunequal heatino

i density diffevences

oLe_cutrens e Verical wmovements of ¢
Wrae - horizontal

Wind is described by both air \ | (7,\ 0 Q\'\(Wand d \ (£C \'\ onN

A wind is named forﬂe d\ fQC\'i on ‘FV—O W) W(’\ld’\ l\_
A wind S[ aV\ﬂ/is a pointer that shows the direction. lo ‘ ows

An MMI{BH instrument that measures wind speed.

Circulation of air is affected\O\\i\ ’\'\(\6 E \S ro &' ) l(\ O V\.

VI. Atmospheric transparency

a.

All of the gases in our atmosphere are %V' 0. V\S PO\(QV\XV

17
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b. There are many substances that become suspended in the atmosphere which are not

ransparent: =0 G | SWOW, ra'n , SUs t

c. |/ \ S\ b\ \ \\(V\ is the horizontal distance through which the eye can
Histinguish objects it miles.

d(/ ‘ (3 LA & 3 0,( is the fraction of the sky that is blocked by the clouds.

VII. Weather Stations
a. SKILL: Know how to read weather stations.

L +@li2’} 4- o Fillin the fallowing data from the sample weather statign, —
Uinddi : Ig.!"P Sﬁ amount of precip: - T b ( V\CMH

VA 5 Wind speed: l 5 K"\ O'\' S barometric pressure:
Tempel-;.,ture:\ o _  cloud cover: \%2 g ;\4‘
Dew pomt:\ q 4 (" mb

) -
427 50%
VIII. Air pressune and winds.

2 Winos Blow fyom H(ﬁb\k(_ow_ Pressure

5 oY NIGHT

e | &=

€0 (oo b
®{6@ L%(Qaw

18
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IX. _Global Winds/ Planetary Winds
a. Air currents are made from rising warm air and sinking cold air around the Earth.

b. Global/Planetary winds are created by G TV Glﬂil- 0N C U\Q‘I!m‘\— S
(‘O!\ZQSF" oON of the Earth.

6(‘ \ 0 \ {‘ S, E_ C\iQh@ éuking path of winds because of the Earth’s rotation.

t dellecked 4o rightin N.temisphere
i dQQef\‘éO\{’b\eH' inS. \‘kamisphf*’e/

X. Cloud and Precipitation Formation. 3( o & \I\}PO ' Y.
a. Clouds and precipitation are formed when air is /£ ()\ e A a@ and
water vapor \ Sice crystals.

b.FOfﬁ = clouwd at qroUﬂA \eyz(
“'P(@c'\pixmkﬂov\ cleans the e

. 3 nos to make o Clomé_
/ g{)alrer Vopor
O

ol femps - o
condensation nucle

(s m oKe, du s\“\

19
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(O m
@q 98w

O-%21  s00-14999

Weke o L0 infront W7 @ L in frod
2, l/\)rl"r}ea%{_é%gimo\\ k)e{jor ; P;\‘Lb&“"m(

ARLLS

20
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Name Unit 4 Weather Forecasting Notes
Period  Date Earth Science
A. 5 :ﬂ N Q\; ) & \C forecasting is based on looking at a summary of the total
weather plcture at a particular time
s A un on ‘-‘ | (_ > weather map is made by measuring atmospheric
weather varihbles at thousands of weather stations around the world 4 times a
day.

B. A ‘r‘/ \ 2 \ é\j is a region of space that has a measurable quantity at every point.
e Field maps that measure elevation are called '\_O NOGraAD l/\ 1 C -

e Contour lines connect points of equal @\ e_y/ a %—i
e Some field maps measure tempergtyre. Lines that connect points of equal
temperature are called | S O 2Vy-m.S
¢ Some field maps measure air gressure. Lines that connect points of equal
pressure are clalled | 5 O[‘D AV
1SO |l\ne S is a generic term that means a line that connects

points of equal values on a field map. Isolines can measure anything.

L
C. « K \ (\ \{\{\ A Ss(%e large regions of air with fairly uniform
characteristics like temperature, humidity, winds, and air pressure. _
e Air masses are identified by the /\’( my - andthe W0 [ S j{:[g re_
' \

content: \ C%t )
o Polar—over C O eas Maritime — over water, ™\ O
Tropical — over(yf }r yarpas Contipental — over land, Y

(o]

o Arctic< over very eas —r | Oy P

o = moist and cold = dry and cold |m l = moist
and

o C i =dryand warm ¢ ’& = dry and frigid m—(&f: moist

and frigid Q k
e Th oundar':s%ﬁween air masses are called \ on 0\\ boundaries

e Are masses are moved by ()\ QV\CS(_ O\VM‘ winds.

21
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22,0 (30
9%0.2 822

22
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D. Weather Fronts
e There are usually several different air masses moving across the United States.
e When different air masses meet, very little Mkl h gf_/of air takes place and a
sharp transition zone (weather front) forms between them.
e When the different air masses meet there is a rapid change and the weather is
unsettled and rainy.

e There are four main types of boundagt .O n
1. occur when cold air

moves in on warmer air.

o The cold ajr is

™ 8«@ ?\Sﬂéf/ and stays

222N near the ground as it pushes up
the warmer air in its way.

C o l d /{\ o The warmer air that is pushed
up cools. It can no longer hold
api; ater Vapor vy

WAK\N\ gglﬁ( ){PB\ occurs.

) Fro’]b&m when a warm air

mass runs into a cold air mass.
o The warmer air is forced up and
it cools. It can no longer hold

g KA (=T e e

: occurs.
Q’\— lOﬂO\TU} F(-O NT Dccur along the boundary
between ¥rwarm air mass and a cold air mass when
neither move.

i 77 B & 7 1. The warm air wijll eventually move on
il = y n@»)“ ec ,:a%gb\ ill be
CO\d ,t\ EC’P& dﬁ%‘{ﬂ{ for
\ A diys L@)il ont moves in.
@C c\uoe d 0 c§when a cold air
mass runs into another cold air mass (a warm air
mass might be stuck between them).

Y b, (& L= 1. 8&%%kmz}sse5‘aremore‘
CO\C\/ /(\ W"W"V\/l\ 2 mtt‘f}?&&ﬁﬁ’fo‘H on

can OoCcCur.

23
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TYeichl Low Pressure Sqstem

CO(Ao"\/. -
W% LA/7

coLd
AR AWARN
7 N8,

24
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{_E@W @m SSh’e S“\S‘(’Q MS/C‘/] C( 6 nQ5\ are flows of air that are counter

clockwise that move in 4 curved pdth. “The air move§ towards the center of the low

ressure.
! ] mwmi

! “\as C ow\‘(ar' HOKwi
O\\(\ @r@ SSWO,\ ¢ ,\\(‘ aré ﬂows of air that are

tlodkwise that move in a c}ﬂrved path. The air moves ouhﬁard from the center.
( ovawaro\
J \ \ C(oc\<wr3€/
G e SB( ‘( LW E'e bands of easterly movmg air made by convection cells

within the atmosphere. The winds can blow up to 200 mph. Jet streams help steer

weather patterns across our continent. /_/
II. Weather Forecasting — f 1/

. S‘;‘)V\OF\_\ C weather forecasting using charts,

maps, and conputers.

. %E Q E \ 51}3 CQ S weather forecasting by looking at past
weather.

e Weather patterns becamee) |ll ée A S when weather variables are
observed, measured, and recorded.

e Atmospheric moisture, temperature and pressure distributions, jet streams,
wind, air masses, and frontal boundaries, and the movement of cyclonic

systems and assom _tad tornadoes, thunderstorms, and hurricanes occur in
observable ar NS

@ A b R K is Radio Detection And Ranging bounces

lectromagpetic energy off of clouds to get images on a computer.
-i_\_S ( )Q Q {é C ié B S)&E 18 a special type of radar that gives accurate
read"lr 11 is|able to determine the conditions necessary for tornadoes.
e|

images show the position of clouds and storms as

" they travel over the earth.
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[II. Energy in the Atmosphere

e Earth’s systeﬁ\h Cxe interna] and exten(lal heat engines, which create

o Internaktriction, fa KOOTC‘\\V \ heq‘f' le-ﬂ' o +fom orvvw\'lon
o External: SUN

. ‘ ,A l@ ,o\:k ‘A g\ results from the heating of the atmosphere from the
un.

e The transfer of energy from the atmosphere, hydrosphere, and the Earth’s
intefior resulk;s in the formation of regions with different

Dans \_\—\,’) d \Q—?e re hC%éween regions results in motion of air and weather.

V. Hazardous Weather

* Loss of property, personal injury, and loss of life can be reduced by effective emergency

preparedness.
E(\V\V\ Q( SS( O( - updrafts and downdrafts of air occur because of unequal heating.
o Strong up and down drafts keep water drop]e up in the air \ 6 n ( Because of
the up and down movements @ ! e é dila ﬂi charges build up.
o Sparks are given off in the form of \ \ \QJ\/\"'V\\ 7\3 .

n a S
/\ 0 CNQ 00 are small, brief disturbances that usually develop over land from

intense thunderstorms (from hot/wet air mixing with cold/dry air).
o Narrow — 100 feet in diameter, can last up to an hour, wmisp to 320 mph
Goo info basement, Cover heo E m;
win
-
o Occur in t&? |\rﬁ anchv Wy v in the plains and mthe SE

\ TXAS \ Can¢ s regions of very low pressure, cyclones, that form over open water,
‘(h ge swirling wind mass.

o Lose energy as they travel over land.

o Have high winds 74 mph or more, storm surges, causes massive flooding

o Occur from_) \A\NQ._ to |S‘§l\_/ along the SE coastlines.
o E\lo\w\oé(e) \nowe an emec%mcy
K\ ready.
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Name Unit 5 Climate
Period Date Earth Science

I. The Water Cycle

a. Al.so called the V\M'drO( 6(,9\ / O cycle
> “Fé"c‘?qc\mg of wa\Jrero\b%ervm the aerosphere/
i 4

thos Sp hexe

limiked
c. TheEarthhasa | W\\ € supply of water.
d. Approximately ")YX %, ofthe Earth’s surface is covered with water (salt water).

e. The %I ’mt of rec1pliét#ntrsz\ eamto tlBBu{Il @or off is 111ﬂ1(1er1\1<:eS éll
FroZev a'rour\o\ rme O’v DNC\PFMTW’)

f. EEI tc% p ‘ [O\ S‘\O(\ returns water to the land and oceans.

returns water to the atmosphere.

h * CFONS D ‘o ‘\’ \ O\f\ls the evaporation of water from vegetation, this also

returns water into the almosp}lere

i. Inftl/tr\ayaj(_e\( SOO\<\'{\G I'\)(O *‘(\?/ f

ground, W\QU\"\Q A,munl,Jard
1. This water becornes storedmthe soil as q r OU\V\ wa-&’er\

. RW&\—QV VUHY\\{\Q &\ Of\q 'W\e. ES SU\f'kO\CQ/

k. d(gnv OUNQW®nrTev is water below the wager table.
L Gomdwater oL ik rod re [t W\G\JQSW?HK\Y ough the
J
m. Groundwater Zones ( 0 C \< %
Diagram 1
Groundwater Zones
Wi I
J Water Table er l (4 \@*\\)\‘&( CS(
Il. Factors Affecting AT - Water Movement

*™s5lop

f the land
: Thesteeg@\iv gm&w *\f\e Y w\o((

) Thpe\deﬁz (:Ifore Sat“ké‘tea the land, }:h(e) ;léss \r\(\\\'rq\' ‘0/] :

c \ oOr O S | - is the percentage of | space
(pores/cracks) in a material compared to its tota] volume. . i .
1. The greater the porosity, the % reate\ k \/\j B2 ‘? { l k V‘qk\ | OV)
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ii. These things affect porosity:
1. é k! ia P e/ - well-rounded particles have k!} ore_
porosity thanlangular or plate-shaped particles.

2. PQ C \< \(\Q, - the more closely packed the particles, the
[e S S U the porosity.

3. - If all the particles in a material are about the same size,
they are said to be sorfgd. The more sorted the particles, the
Sé o Q;kg i the porosity.

P@ Y N\ e O&O \ k‘Uﬂ is the ability of a material to allow fluids such as water to pass
thmugh
i. This depends on
1. The f the pores.
2. How well they are ;
3. Iftherockis -(‘ro'z@n
4. How well the particles are

ii. Impennibm?am Can hot —C(ow +hrouah

f\' an |\ ary \' is an attractive fore between water molecules
anthe Soil or rock surlt)llndmg it

i. This works () 8 Q l N 51\1 gravity and moves water M to the plant

roots.

il Tha s;neallq the soil/ Part“:](‘ii tlée'D " \\ ol \\V\A

f. are the plants, shrubs/trees and grass growing on the
und.

l lmy\ oreﬁéetatmn the YV\O(Q *\\Q/ (V\_‘G'I H'T{AX(\OV\,

is how the land is used by people.

1. Roads pmtﬂg l:(); and b ldmgs cover the ground and water cannot

[ll. Runoff and Stream Discharge
a. Surface runoff can occur when: Sﬂ‘\_\)\f a
1. The rate of precipitation é\(C@@d 5 the 7@;)111@( rate.

ii. The pore spaces of loose material or rock i 1p \ a0 S: 1 ‘ ! ” ; iwﬂh water.
ii. The & {(‘) nNe/ of the su_rfacef to great t_j tion to occur.

o

o

iv. The water on the surface has not

ea
b. Most runoff will eventually flow into a dls C ‘/\a( e
e a0t o ¢ the omonnt 0 SJ\ro

5\)\' cf W & \ S ‘I\OK‘TQ Q/ is the volume of water flowing past a certain spot in a

stream ina spec1ﬁc olfrtf of time (cubic meters a second)
gﬂ occurs when:

e.

A stream overﬂows ﬂ)—m its normal channel. d
ii. ‘When the rate of precipitati Y cee 5 the rate of infiltration.
iii. There is storm surge ﬁg; “rCane
iv. C 00ST g\ *@Or\vv\g

<
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v. Rising sea level or sinking land
vi. Tides moving water onto the land
f. Flooding Safety:

Move 4o higher deonnd.

IV. Insolation means

(V\COW\\U\D\ <0\G\F \(‘QC\\QJHOT\
a. It means the e thing as

SUNS NN, @la(kromaavxe{'lo radiation.

b. Itisthe sun’s electromagnetlc} energy that reaches the Earth.
c. This type of energy has relative 5 \',\ AL k\— wavelengths and is called S ‘A Ol :lj -

wave. =
d. Energy from insolation is transferred to the at.mosphere and the Earth’s l |'\-‘{\ HS D h.e re_

TSRS €5 rofovion

mountain l‘aw\aeS. O o M| "(U
! OCeoaNs

e. Seethe Electromagnetlc Spectrum Chart on page of your ESRT.

V. Intensity of Insolation ( 5’\'( QV\Q‘%V\ 0—‘-\ < UN { |4‘ ’/\ ‘{’ )depends on the following:

e ANGLE o(: the Sun in -|—\/\e_ S Ky

i. The more erpendlcula:r the sun is to the Earth (the lq [9 Ner it is the slly the
g( 2.0\ E 2 \(angle above the horizon), the
\

1. The angle of the sun in the sky changes
D The g{)smon of the sun.in our skly Tges w1th theS ea sOoNS
APl lON 0T _(hsSola | () I/t the length of time that the sun

appears in the sky
1. The longer the, dr Wro + | O\ ofinsolation, the

Qrem-er Tlhe. Tam\lo'

2. We (111 the Northern Hem@bh r‘e) ha‘\e the greatest duration of insolation on

June o
(m the North, % I(Ie hete ) have the least duration of insolation on
I

*l ) Vé)
1 H1 liations, ( amma, X...) are absorbed by 2oNe .
0 V\ \ OoXx\ Mﬁ_\,m_)gag in the
2. |/ | Sl b\e, \ IQh_\— readily penetrates the Earth’s
surface.
3. Atthe e vikible Lghtlsécq)()(lroA , f@g\ecked , and
e ftacted
4. Water heats up (and cool down) slower oes beel’iuse

a. Water has ah1gher Pe Y C
. sSspe ' e is the amount of energy it takes to
raise one cublc centimeter one degree of Celsius.
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b. Water (e—(:(ec\s more light

c. Since light can penetrate into a depth of water, it is heating a greater
V O [ M @ of water than it would of land.

v, @\e,—c-( e —\—| on of Insolation

* Clouds reflect — % of insolation.
2. Clouds can also absorb ! § Qﬁ {) % of insolation.
3. The lower the angle of latiorf (the lower the is in the sky), the
greater e el |ection

4. Mo reflection occurs when the land is hght in color or covered by

<how or (e .

e gy ek the Eaclln G5 oF€

b. The part of the Earth that has SU N l \ a (/\‘\" receives more energy than it gives off.
c. The part of the Earth thaj night time,

i\Ves O Mmoré. /V\-e"am .
d. This tﬁ’e of energy given off from the Earthhasrelatr(/ ]# OV\Q U\Iﬁ\/el ()na'H’]S )

e. Itis called
VIl. Greenhouse Effect é?/
o Q
a. JGases in the atmosphere, C [0\ \O .\ \0‘ AO‘ , and
’F’ ane Tet the short-wave radiation of the sun pass through but

trap the long-wav iation of the Earth near the surface.

l‘} ’L\
b. The gregnhousg effect happens all over the E and makes the Earth a
O o1 —Hva/
c. Scientists believe that there Is too much CO2 in the atmpsphere\and t the temperature on earth
will become higher. This is called: o ﬁe
d. y, would there be fo much Carhgh Dioxide in the atmgosphere?

bwnmg OSS|| -(-\u\g\s o‘e-(()fos'l'a‘\'lo

VIl Climate %
a. What is climate‘?m\(m Cond I{—\OV\S ovar a \Of et 4 [O Vy +/ me.
,kb. imate can be clissifjed by looking at th @ _~and the
QW\OUV\ (e C The amount of water is commg down to Earth compared to the

amount of water going back up into the atmosphere.)

c. The average temperature on Earth is the result of the total amount of insolation absorbed and the
amount of long-wave radiation radiating back out intp space.

d. Global climate is effected by the interaction of SO|QY € Ne rau with the Earth’s

surface and atmosphere.
The seasons are: OS\-\'?/ \ _\'\f\e SO\KW\Z rr\/"\jm (SPhc re
f. ~Oceans haveamo eca effect on the ¢

i. Thesummersare ¢ oo |ler—
ii. The winters are (A/ QY W € r

. Whydoesthlshappen?v\jwt_e(_ hQS mb\\%\(\qr SP@CVC‘C’

IX. Factors Affecting Climate
a. Latitude and Climate
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2 Inn P\
AL 444 \‘-’—
b. Large Bodies of Water the climate
i Ifa la.nd:gss is nepr a body of water its temperature will be
erQ\Ye \ by the slow heating and cooling of water.

1. Water stays cooler longer (in the spring) so the land near it will be cooler.
2. Water stays MZ QY M @.1_ longer (in the Fall) so the land near it will be
cooler.
c. Prevaijmg Winds | . .
1. e are movements of air over the Earth’s surface that blow
the same directidn most of the time.
i1. Make weather systems move from the West to the East across the U.S.
iii. The West Coast (California, Oregon and Washington) has a more |V ar | V\Q/
climate because they get wind coming from the ocean.
iv. These winds make us get lake effect snow coming from Lake OYT\'G‘( LO and
Lake é c\e '
v. Alsocauses [N/ AV I\ southern air to come our way in the summer.

vi. 4mEnO—D—S—QOﬁ-SaE the weather changes caused by the seasonal shifts as
the prevailing winds shift with the seasons. They are usually associated with the wet,
warm summers in Asia.

d. Surface Ocean Currents
1. Surface ocean currents flowing away from the equator carry SA’ Q v s water and air
to higher latitudes.
e. Elevationfhove sea level

i qher eloy ehor\s V\O\\Jz/ lower ‘{‘ew\oeralwres

ﬁ\qhe( e\e\IO\JﬂoY\S \rmvo, a qmo\)(@f Chance o(‘

f'ac i Pl'\'O\)V\ oN
f Mountams can change the climate by affec ind pa
i _Qrog rmn l%

CONDENSATION DESCENDING
MOIST ONSHORE RISING AND AND AND
WINDS COOLING PRECIPITATION WARMING—DRY
e e s - 4 A - |

J

Side

Wlndward Side
x/;;::f:f’{,

/ J,’rr’ i
— W Ex /ﬁ?ﬁ’ﬁ:@f /
Prevallmg Trade Winds )J\‘ ) %,ﬁfi;fm% SHAoOw

_— — —_— "' 1,

il .'"'r.r’f'.-"ﬂ;?f -

,f{f:gggf”:’f/’y .

[ e f’u’n: i
S.l' LEVEL
///////////% 7
ii. Vegetation ! , r ee S/ Shrnlos
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1. When rainforests are cut down, there is less water spiring into the atmosphere
and the area become W& ( Me and fler
iii. Cloud Cover
1. Areas with a lot of clouds (like the Equator) are (0O / & than areas
without a lot of clouds (like the deserts at about 30 degrees latitude).

X. Climate and Change

a. Periodg of warmer and cooler temperatures suggest that the Earth had
C f /N ‘ﬂ, CNANRL S in the past that were probably caused by long

periods of heating imbalances. J .
b. Average temperatures may have been significantly warmer at times in the/ S { Sk an k past.

c. Throughput geologic timg, icg ages occurred in the

d. Human infl ave chan ed ur b ,\/
climate: O('Q \OV\‘ U\r G’\\'ZG \0” \
u\rh-r\n\ rAe A ol =
TS5 eSS

Xl. Energy and Climate

a. The Earth may be considered to be huge machme that is driven by two engines. _\
/]

i. An internal heat engine:rQ |OG‘ J('ll) ‘p"\t"‘HOV\ lf‘q' O\Wr

ii. An external heat engine: S
b. Both heat engines convert heat energy mto rQ d\ (4 V\'\' energy.

nergy 1s transferred between the Earth’s surface and atmosphere by:

SO0 ( iation
D\‘ #—Conduction MOVQW\QV]‘\' o@@t/\erg

onvection

iv: Evaporation — \H‘_\A((\/'\'O ans O\bSOf bs hca%

V. Condensaho@as _‘O \ MIA 9\Vdﬁ d'(\-(\

eod

32



Summer School Notes 1 smartie.notebook September 14, 2018

OUR GALAXY

Idealized
.ot
o\"\\o
>

Sphere including

500 brightest stars \
Nucleus \
~. Broadside
~ View
/
< Crab
pulsar

Diameter
100 000 =
., light-years
nﬂghborhood
- \we live here)
®
P Cross-
3

section

W

lll. Stars

i f “ﬂ:jgar éliﬂs (DOF } is the combining of the nuclei of smaller

elements for form the nuclei of larger elements with some of the mass being converted into

energy.

1. The sun converts into I’l‘e | ) M m

ii. The Energy ofgnuclear fusion Is eventuallytadiated into space as types of
n [ energy.

iii. Luminosity L
O_MEASUIEME (] 2Nerdy flmngSS
'ar 10 rela 2 S 14
/1

»: laYion 3 ;.'.uw

A
ATAV LA ‘444 “ f V& “ em‘r!
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\\M

Name , \ \\\ﬂ/ Unit 5 Astronomy

Date | ( Perlod il Earth Science
R

1. Origin and Age of the Universe
da.

The universe
i

It is extremely m S‘l‘ large] I+ ,S over /% bf ”lon ‘ﬂL{_ﬂH’

™

The Big Bang

) ' . ’ . .
3 Mﬂ&ﬁ_sﬁllgpmdug_{ada%_
ii. Evidence of the Big Bang Theory, o _’_ { )
1. 7Inere._ 1S _microulove. fadiatiov) Ba..‘"kﬁm"”"‘
o The explasior) Coming 1tTrom all

2. lne appboren 20 4 Ot I akle&

a, Theboﬁpm
wavelengths as an object passes.

is the shifting of
- has shorter wavelengths and

the object is coming towards you. - has longer
wavelengths and is moving away.
. Galaxies
a. Galame[a -‘_ b of ™ Lo
ectio o-‘h ll/l ns ot, rs, 9 -
and _dusH | ]
e oge royitly.
b. An average galaxy has over IOQ billion stars and there are over l Q 0 billion
galaxies.

ova/)

c. Thereare hree types alaxlesbased shape -
=piral™" @héﬁ@/ _irregular

d. Oursolarsystem |spartofthe MIIku Wa({ &310-*‘/

i. Itisa SDI ra 90 k\l “and we are located in one of the

. g
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Luminosity

1,000,000

Characteristics of Stars

(Name in italics refers to star represented by a @.)
(Stages indicate the general sequence of star development.)

September 14, 2018

! I 5 T T 7] I l Massive
" s | R | Betelgeuse Stars
toooo— * +ci 0 28 superGlANTS @ 4 A
= e 1 - = -
% D Spica . . | (Inlermedlate Ftage)
w » ! e » ! . ®
@ 10,000=1"rsr-ry-wr-==rmomrmnnenzeeses S LEELEELE T e —
£ & * e, .G‘ : ; . ! -
£ el | © i« GIANTS
* .l'l . :‘ . L g * ®
_g 1,000 o el .i.._' ., | Rolags .{’ (lntermediate stage)
= * % N ; "
% ':1:'. '.: %0 E ', > ,' --@A!debaran
; 100— ____________ L_..-_:.. :.n:.::.-:-....i ............. L Cu—— E .--4...-!.....-!... .......... —
o ! -.':... u ., : ;.ep b “ a®
@ ! 44 !- .l.. : L le .O ux L
& ; 4/4, -";- Sirius + v o "
g 195 | &8 H e, 7
1= 1 (/3 .S"u 06 Soq -" LI 1
o , "”9?) 4’0 .. .. 5@!’13 Centaun
7 L I o P = MR, T N
© 1 ! - '.-. .
= ol : | o
S 01— : ; e e Ll -
E - | e
= 140 Eridani B | ; o
Y, PO A — S - NAIRRI —— SR £ L -
= : “ i «*% Barnard’s
Z : WHITE DWABFS | . Sstar
0.001 | o (Late stage) : * ' 5 0
' . ‘. ‘" 8 . H n::
5 I EBF.’rocy O_”E ; $Proxima Small
0.0001 i " a '% : | -I | i : | Centauri Stars
30,000 20,000 10,000 8,000 6,000 4,000 3,000 2,000
Surface Temperature (K)
Blue Blue White White Yellow Orange Red
Color
c.  Star Types . <
/4! "‘?‘"y"’ - TVES ’(é’ﬁm re 90% of stars
7, 797 % g,
3. Asthe size increases, the color changes from _AM
-._.7{ ., 4. QurSun
Al S K LS mwm ‘i"‘fi;zm@ﬁ{ﬁ. / ellows, .
s a ' 1 Ness
ii. Giant Stars 2 . e
7, rare., S-»lar.s 5
a. " Have temperaturessbecause of their large size.

>
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iii. S M’Per é' aﬂ"'S stars are very big stars that are very luminous.
lhey sdtlmes explogde in a tremendous even called a SMPe( NOVQ .
iv Whl

are small, about th'e size of the Earth.

1. They can be other colors besides white.
2. Theyare

_

(Shi-'ﬂt'n?s

V. B I Wo r'F S happen when g white dwarf cools and no
longer emits & l€ct r 2 vinag ne'l'l(—- radla fon
1. Theyare r
.

IV. Star Origin and Evolution ( .
a. starshave QN _€velutHion "‘Fc 'CUIC-,Q.)

b. Stars originate from

C. causes the '- sto cliuf;p together or%h/ng stars
d. When the mass’is high enough, I £ starts and the star

begins to

e. Most of the “life” of a staris as a 1 star.
f. Several things can happen once the star has spent its energy (depending on ! S } 2 ﬂ/

https://en.wikipedia.org/wiki/Formation and evolution of the Solar Svstem

i. Stars with masses similar to the Sun’s mass

%Wr( <,
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V. Solar System http://cdn.yourarticlelibrary.com/wp-content/uploads/2013/11/image5.pn

EARTH

MARS

Solar system showng Inner and ouler planels,

than planets.

l.g n
_i. Have_J I '_&?Mza[ shapes :
There is a knowndsteroid belt between _mac&an ;
il Areémguset

f. Amoonis 2
a_body ymﬁ arbits a planet or an
QsSTEeErol
>

i. There are over

http://ssd.jpl.nasa.gov/?sat _discovery

g. Acom t-ii—

Campose

=alicdc Q-

known moons in our solar system.

' <nowball.
(V] Nt k"oa;%;s‘.

i. They are made of substances like _J{ &.and
iil. When comets get near the sun, their ice turn to

iii. Some solids are released — forming spectacular ta

_Wwater

#Q_S‘

isible in the Earth’s sky.

s are very small fragments that orbit the sun.
i. Most are very small.
ii. They leave a visual streak in the sky when they enter the atmosphere and are called

mertTeors

ac craif;ers are.

iii. Ifif actually touches-‘l:e Earth’s surfage it is then called a me'?af‘l'}'?/

depressions

iv. i
n )

e ESs Crust

5
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i. Evolution of the Solar System

- skt sustem started 1o form

~ & billion Nears ago .
ii. Everything formed from a "ant@f g AS  and dUS i that
———lonqgense into a sfar and several planets.
iii. Planets and moons hav, experlenced ) mDaC eVen S
1. ’mQaC ven ts happen when meteoroids, asteroids and
comets crash onto the surfaces of planets and moons.

VI.  Planet Characteristics = |
] ;::lan : distarnce ‘Pram "Hag .S’tm has o
: ONn 1TSS €no eri1IStec S

b.

i. Have relatively

c. Outer Planets ( Jare ) Mﬁ’j:gf ﬁgm

ii.

iv. Have many moons.

v. Have many, rings f s
vi. S miiar To Plkf..

O-cre
,7(”80135 mnita 5 /@

Celestial Mean Distance Period of Period of Eccentricity | Equatorial Mass Density
Object from Sun Revolution Rotation at Equator of Orbit Diameter (Earth = 1) (gfem¥)
{million km) (d=days) (y=years) {km)
SUN — — 27d —| 1,382,000 | 333,000.00 1.4
MERCURY 57.9 88d 59d 0.208 4,879 0.06 5.4
VENUS 1082 | . 22474 < 243d| 0007| 12104 082| 52
EARTH 149.6 365.26d| 23h56min4s 0.017 12,756 1.00 55
MARS 2278 687d| 24h37 min23s 0.093 6,794 0.1 3.9
JUPITER 778.4 1.9y | 9h50min30s 0.048 | 142,984 317.83 1.3
SATURN 1,426.7 205y 10 h 14 min 0.054 | 120,536 95.16 0.7
URANUS 2,871.0 840y 17 h 14 min 0.047 51,118 14.54 1.3
NEPTUNE 4,498.3 164.8y 16 h 0.009 49,528 17.15 1.8
o . 2734 273d| 0085|8476 oo1| 33
W
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1. Have relatively
i1. Have relatively

1il.

diameters.
densities.

September 14, 2018

iv. Have many moons.

v. Have many rings

vi.
vii.
Solar System Data
Celestial Mean Distance Period of Period of Eccentricity | Equatorial Mass Density
Object from Sun Revolution Rotation at Equator of Orbit Diameter (Earth=1) (glem®)
(million km}) (d=days} (y=years) (krn)
SUN — — 27d — | 1,382,000 | 333,000.00 1.4
MERCURY 57.9 88d 58d 0.208 4,879 0.06 5.4
VENUS 108.2 224.7d 243 d 0.007 12,104 0.82 5.2
EARTH 149.6 365.26d| 23h56min4s 0.017 12,756 1.00 5.5
MARS 227.9 687d| 24h37min23s 0.093 6,794 0.1 3.9
JUPITER 778.4 119y| 9h50min30s 0.048 142,984 317.83 1.3
SATURN 1,426.7 295y 10 h 14 min 0.054 120,538 9516 0.7
URANUS 2,871.0 84.0vy 17 h 14 min 0.047 51,118 14.54 1.3
NEPTUNE 4,498.3 1648y 16h 0.009 49,528 17.15 1.8
a%th»J-rs Bostiissicasi 27.3d 27.3d 0.055 3,476 0.01 3.3

VII. Planet Rotation

a. Rotation is

b. The Period of Rotation is

VIII. Planet Revolution

a. Revolution is

b. AnEllipse is

1. Within the ellipse are two fixed points called

i1. The sun is ate one foci and

c. Eccentricity is

1. You can calculate the eccentricity of an ellipse.

1. If the eccentricity equals 0
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VII. Planet Rotation
a. Rotation is SPIHV‘”WG on on |maq1ﬂafq GXIS
b. The Period of Rotation i

e amount of +:me far a blanewL +o

Viil. Planet Revolution
a. Reyolution is

The movemen Laround H1e. Sun n o pa'Hq

In_a Shape. 0 P .
b. An Ellipse is S T
s i. Within the ellipse are two fixed points called _f* O £.(

{ < ) ii. Thesunjs,ate one fociand
' N

c. Eccentricity is

=ii. If the eccentricity equals 0 TNE O I Derrec
iii. If the eccentricity equals 1 .mmm

bi=a(l-¢7)

Do

¢=0500 e¢e=0.758 e¢=0.950

https://perseshow.wordpress.com/2014/12/06/14-johannes-kepler-and-planetary-motion/

d s+ance be‘,'wun c
Et‘cen‘f’r‘lmly 'Leﬁ?l‘h oF maJar-ng;fs

5“,@

erihelion

ol

. )"

Semi-major axis

Drawing an ellipse: loop swring around thumb tacks at each o
focus and swetch suing tght with a pencil while moving the ;i
. ———

pencil around the tacks. The Sun is at one focus.

http://kaffee.50webs.com/Science/activities/Astro/Activity-Ellipses.Orbits.htm ()/"J
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iii. If the eccentricity equals 1

b2=a’(1-¢?)

e=10 e=0.5 ¢=0.75 ¢ =095
https://perseshow wordpress.com/2014/12/06/14-johannes-kepler-and-planetarv-motion/

Iperihalion

Semi-major axis

Drawing en ellipse: loop string arcund thumb tacks at cach
focus and sretch string dght with a pencll while meoving the

pencil eround the tacks, The Sun is at one focus, . ~ X o . i i
http:/fkaffee 50webs. com/Science/activities/Astro/ Activity-Ellipses Orbits htm

iv. The elliptical shape of planetary orbits causes

1. The Earth is closer to the Sun in the

2. The Earth is farther from the Sun in the

3. What causes the seasons?

d. Why doesn’t the Earth fly into the Sun because of the Sun’s gravity?
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C“/

iv.  The elliptical shape o plan ry orblts ca
fbﬁ;ﬁl@ﬁf o ( ar d!S‘fanC& @mm
1. The Earth s closer tgthe Suninthe’” n.
Winter Zlg'z 000,000 k.@)
~January S

2. The Earth is farwner from the Sun in the

%ﬂ' 152 000,600 km)
=2k Fhe Eorths axis -
FilFof

r‘eval Ut an . !
tthe a h fly jnto the Sun‘lﬁ,ause of the Sun’s gravity?

_ L oxcists, hetwiees,
e _Univer cg[:zm_}y
.Y The greater the massesofobjects the grearér me 4
ater the grovity-

e.
i. Itisequalto on that planet
ii. The closera planet is to the Sun
1. The y ¢ its orbit =~
2. The the period of revolution o
4 3. The ‘its years are. e

IX. Apparent Motions of Celestial Objects
a. Apparent motion is y
Q motron iNal an 0N)e
Celestial obje ts are |
Qhec

y i The. SKy Qu
a: mo%bhﬁr

Celestial sphere is ,

iy

d. Anarcis

alre
e. Most celestial objectsm to move across the sky.

i. Risinginthe & As i . yal /—1““
ii. Settingin the gﬂ! E; .! l . http:/ om, ing-star-trails-pat

f.  All motion appears to move at a constant rate. &
I .5“2[ 2 in one day, I : S in one hour, 1 degree every i—rninutes

8

VN
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g. Circumpolar stars are .

24 HOURS.

September 14, 2018

h. Daily motion is

_OVER A 2

X. Apparent Motions of the Planets
a. Asseen frgm the Earth the planets

OTION SImiLAR To

L
TRAT OF STARS

b. Over extended period of time the planets seem to

CHANEGE DIRECTIoN 1N THE Sk\.

c. The motions of the planets are not uniform and are COYVIRL E X

d. The planets seem to make L.OOLS AN fh- AMQ FORTH

moTtioNS

Xl.  Apparent Motions of the Sun

a. Like all other celestial objects ] | ;
L 4,!3“@ : ss thasky is in the i?ape of an . . SKY.

Its path acro

d. Within the continental United States,

i. Thesunis H 1. ﬁH E B in the sky (72 degrees in altitude) in the summer

ii. Thesunis »in the sky (28 dﬁ rees m altitude) in the wmdn b
Di

i. THE Al ﬁs SUA IS AMENE

&TH

e. Thesunisalwaysatits HfGHEST  position in the sky at noon.

f. Solar noon |s P

‘ ' 5 ) l,'
Hf&HE.S.T Powr A _THE Sk\l

‘/

g. Solartimeis ¢

S

h THE AJOON SUN IS ONLY DIREC

____FOR AN ORSERVER WITHIAN THE TROPICS.
S [

Equinoxes
March 21/Sept

-
-~
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@entric Model of the Solar System
EARTH-CENTERED ®
INCORRECT ] E
Xlll. { Heliocentric Model of the Solargvstem

- E 7
S U” c ENTE R E D ( “ Ceiling of room

Pivotal point
of attachment

Swmg ing
pendulum
¢ Floor

E
XIV. Ewdence of the Earth’s Rotation ~—"?

@= The’ Foucault\Pendqum , : \ e
“Ring of pegs

1 Thls is an ewdence of the Earth’s rotation because the pendulum (due to mertla) would
continue to swing in the original path if the Earth didn’t rotate.
(@ The. Conolls Effect

L4

1. This deflection occurs because the Earth is rotating and therefore, the Earth’s surface is
moving with respect to the path of the particles.

xv. Evidence of the Earth’s Revolution

(1) THE SEA GE

i. Becausewe MENVOL M E around the sun, our two poles (N and S) are tipped towards
the sun at different times of the year. "

@ E D
i. A constellation is

ii. We cansee

The Sun appears
here an March 21.

P
- Aries ' Pisces
.

. e o Mat 21 Pg O Muarms
The Sun appears  May 21 Rpe:21 f e e g 0 il/ b4, Capricorn
here on May 21. o S %, & -’R ,"'I )
g oo Y !/‘& \ dan. 21
Gam‘l_zi_ ) Cet. 21 Se""m _ Aw.r ! /\ ;
‘ w:i = i e d l’h Sagittarius
A )3 = h o i
A s ¥ " LY ?/
4 Dec. 21 & P
June 21 F - ‘n—‘i NNy
L g f
[ & i g T
G an.21 Tih's — ~ o ot
0] A Dee. 21
Cduly 21 ! Feb. 21 ‘ {
/ v I Mar21  Apr 2; i ppﬂ,ﬂnlpns"“" £
. | s the S’ i
o 4 % Now. 21 Y, Scorpio
Cane,e;l < Aug. 21 D,r—:: g b 5
S S » S - i =1,
; "’"'_'ﬁ D/ ubv "\f»’-‘_{ Oct. 21 L*'T}J
- o"a \v‘
The Sun appears Leo 'd\”“‘“ Libra
here on August 21, Sept. 21 Virgo I

© Aztsan.Wesiey Longman

L1
Dl F FE RENT-constellations each season because we are in different parts of the solar

system.

10
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i A '
.: i means we are moving away

ii. _13'- Q E means we are moving towards.

XVI. Actual Motions of the Earth’s Moon

a. The BE VOLOUT iﬂdl of the moon around the Earth (as the Earth revolves around the sun)

results in many common observqble events

| ‘IHE_meoMS ORBJT rs ﬁw ELL.IP.SE

¢.  The moon orbits the Earth (360 degrees) in ZZ 3 days.

d. The moon returns to its original location in 9 =2 clays An extra Z days is needed to
_ catch up to the same spot on the Earth.

http://www.space.com/31219-moon-mysterious-tilt-solved.html

XVII. Phases of the Moon :
o Deti : THE CE O
mooN TO AN OBSERVER

r.)

@ Since the moon revolves around the Earth, an observer on Earth sees Mﬁ_m_m_aw
5 ¢ of this lighted-half. R
met cn/zodmcal/moon/lab.htm

{, NEw
—— 2, WAXING CRESCENT

«—  3.FIRST QUARTER
w4 WAXING 51BBOUS

F
. 5. FULL
e G.WANING GiBBOUS

7. THiRD GUARTER
& . WANING CRESCENT

—
L
o
—

W\
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XVIIl. Tides ; 3
& RE THE C 1S D [»] N .

b. They are caused by . .
I TATIOAJAL ATTRACTION OF THE MOON

AND EARTH
c. Ideally, there should be ; hours and 5 ! 2 minutes between each high tide.

( NEAP-EXTRA Low

T 5 P /“;‘1‘;“\ 4 /—-\\.
© e O ©
s SPR‘MQ EY-TRR H’IGH =
http://www.cmdowns.com/tides-notes.htm —
XIX. Eclipses
a. f\'n Eclipse . -
s LN OR (o y

b. A §5£ EE E CLf%gé Eclipse occurs when the moon’s shadow falls on a small part

of the Earth and blocks out the sun.
i. Totaleclipsesare RARE
1. Onceevery 20 years

2. It only affects a small part of the IEarth since the Moon’s shadow is so small.
3. Atotal eclipse only lasts for __§ 72 minutes.

SUN MOON EARTH

\2-
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htto://www.nightskvinfo.com )
¢ al i SWHEN T s SHADOW COVERS
i. It is more common to observe mooN
1. It happens 2 times a year.
2. Atotal lunar eclipse will last for over IOO minutes.
3. All the people on the dark- half of the Earth can see the ellipse.

}

Shadow

https://commons.wikimedia.org/wiki/File:Lunar_Eclipse diagram.svg

XX. Seasons

a. The¥sun’s path through the sky changes with the latitude and the season.

[w-mmm}xmh Fole
e e

\%
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Name Shape and Structure of Earth Notes

Period  Date Unit 7

L Shape of the Earth
a. A is a representation of an object or a natural event. It acts like the

real thing but doesn’t have to logk like if.

b. TheshapeoftheEarthlsan( 2E!Q§21 r d
at means the Earth is at the poles and
b e slightly at the equatot.

c. Even thotigh the Earth is an oblate spheroid, it is very close to being a perfect

P56 close, the E locKs (iKe o perfect

‘nere, OW eyes-
d. Th ‘ﬁ) oblate as a%ul?Zf forces pro ced by the Earth’ s&)(gim
e. 1o - mm{g WOW\OX!S
g \ine ooy wlmch the

f. O\‘% (s \N\O\B\
g. The Earth is very compared to 1t s si

II. Evidence of the Earth’s Shape:

First Evidence:
1. Aristotle was one of the first people to believe that the Earth was round.
ii. He noticed that the Earth’s was round as it covered the moon
during a eclipse.
b. Another Early Evidence:

Vernal
Equinpx

Spring Winter

Winter
Solstice

Summer
Solstice

Autumn

sSummer

Autiimnal
Equinox

@A sailboat’s mast appears to sink as it goes out to sea.
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e altitude of g 20& oory % changes as we move from the Equator to the North

ole.
i. The North Pole is aligned with Polaris.
ii. Polaris - &‘ n rJr l/\ %—\W/‘ - can be seen at different
altitudes in the sky in the Northern Hen:usphele

iii. Altitnde -di stance: above \norizon in Cléﬁ\’ eess

W {or\\‘\v\dé of “the olpset rerequol SJrhe,

@ Best Evidence:
i. Photographs of th "“ from outer space are the best evidence.
D |

titunde of Pslacis e o
V. As a persons latitude increases, the altitude i s o Find Ham
of Polaris_|INCY¢ASL
‘\ vi. Why is Polaris a good referdnce poi i +§ e
l IS on ’\—\(\Z_ E3 AXIS o . SR
vil. How can you ﬁnd Polarls motl:Q sky? el % i

m;ﬂ::::'e_ Mg tuda )
Pictanes im Ligd oS

e. Objects will . MAre at

the poles than they fo at the Equator.
1. Gravity is a little bit%@ﬂ at the poles because they are C/ aserr

to the center of the E

III. Structure of the Earth

L (’\MOSP he V. is the dense, solid shell of the Earth composed of rock and
soil that surrounds the more fluid inner layers of the Earth.

i Itis between,)(_ andZA_S km thick.
1. HOX { and Silicon are the two most abundant elements.

iii. See’page 11 of your reference tables.

b‘l’\\kz\é‘( OSPhZ V'O _- consists of the waters of the Earth.

1. Qceans have an average depth ofi toi km.
ii. E‘ 3;31 Q%Z |y Oxygen are the two most abundant elements.

C. A‘k W\OSP\'\Z V€. the shell of gases that surrounds the Earth.
\

1. It extends out several hundred km into space, sorta fades away.
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[
-

ii. Itgis stratified, /a TYAL @d , into zones based on’l' enp.
1ii. ﬁ[&ﬂiﬁa'ﬂ and Oxy‘gen are the two most abundant elements.
iv. Troposphefe:

1. Lowest layer , .

2. relatively 4\ hw \
3. It is the only layer to contain |AJ( E .
4. All t]:Le‘ﬁ ,2 }ep _occurs in this layer.

v. Know how to read the chart on Page 14 of your reference tables.
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Name Unit 8 Rocks and Minerals
Period Date Earth Science
| General Information 6‘7\§<\C a % \ @ V"
a ODsev\Jo ‘(‘ \_Hdid C have helped us understand the

variety and complexity of Earth materials,

b. The use and distribution of N Q'h AV M\ LSOV g Sand fossil fuels
have important economic and environmental impacts.

¢. Rocks and minerals are N QX'H)[Q \ (¢SO Ce < and mustbe used
wisely.

d. List three&l& s that humans can do to help save our natural resources.

SE) REDUCE, RECYCLE
ing
on-living)

1I. Mineral Definition

_fatems arranged in a fixed pattern.
C[ga 5:{ o_\: when patterns of atoms can be seen with the human eye.
e. Composedof 1‘ CD'Y\\DOUV\&S

i e [e mMen L < substances that cannot be broken down into simpler
substances by ordinary chemical means.

ii. Compoun ist of molecule/atoms joined together in a definite
proportion.

III. Mineral Information
a. Mmeralsare%(oupe& O\CCOTO\\H\Q .
~Chemical Comp?os Fiown
— obszrvable Pﬁop((‘{- =

b. Minerals are ,,,-h b \A ocC <
e building kgé I<s

FfoOCKS.
c. Minerals can be identified on the basis of well-defined physical and chemical
lemenis

d. Minerals are composed (made up) of Z\ & . ¥ | oW
- Mineralg are formed inorganically by the process of \ \ 20
C (la STq \ L ZOA | OY) - the process of becoming a c#stal.
Results from specific env1r0 1ema) conditions
1. cooling and— © ¢ tﬁ]

() | X D I \' alt i (_)EvOFu water caused by evaporation, chemical
reactions, temperature changes and the rearrangement of atoms

o
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IV. Physical Properties of Minerals
a. A mineral’s physical properties are determined by its chemical composition and

i nTev no O ( of atome
b. We need 1:0 look at [ L |\ the properties to identify a mineral.
. Coler - most minerals do not have a distinctive color.

xception: Sulfur = (4 | £

2. Y < @ \¢- the color of a mineral’s powder.

a. White, none, colored
3. GV‘ dV\—e S Sthe resistance to being scratched.
4. v - the way a mineral reflects light

a. W\ ¢ all| Clooks like metal

b. \/on Mc Ya “\ (_ does not look like metal
5. D ens ( - can calculate ‘\’O I ]‘_
6. Cleovage {'e\r\éQ”C [a b
, Frockure when minerals

oreak in hOWq

8. crystal shape F ar \\\ CU\\ oV y

V. Chemical Properties of Minerals (\‘k

a. Acid Test- (_\,\oéroc\r\\or\ %C\\\A canses mineral g
with caleite Yo o g, rvzsci

Collitbonate)  ((bwboble

Cm\c(\‘& - \\‘yv\gs\—ov\e - marb\a

b. HcL causes minerals with Sulfur in them to smell.

T aRocks ove W\\\(J\'\AWS 010 minerals.

b. Are primarily classified by their (" ) r \ % ] Valow they were formed.)

c. There are three types of rocks: Igneous, sedimentary and metamorphic.

d. Conditions undes which rock formed can,be inferred from the rock’s
Y\‘QVO\ contT t and $ N &;mr‘g./

p (5 W \ny V\e\f Qal\y (_ -rocks composed of more than one mineral

l'. m 0O P(() miNe ('0\ \\ | {>rocks composed of only one mineral
g. “###+Know how to read the Rock Cycle Chart on page 6 or your ESRT
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VII. Igneous Rocks e L
a. Igneous rocks are formed by the solidification o molten magma

i. magma - melted rock below the Earth’s surface
ii. lava - melted rock at the Earth’s surface
b. made from forming crystals
¢. vesicules (__gas holes ) are present in some igneous rocks.
: : . : p
d. What s e £0,1dentify an jgneous rock
e. We can tell the rate of cooling by observing the crystal size.
i. Big crystals must have cooled quickly
ii. Small crystals must have cooled slowly

f. There are two types of igneous rock:
I. intrusive - cool slowly underground, from magma, large crystals form
because there the magma cooled slowly

extrusive - cools quickly above ground from lava, small crystals form
because there wasn't enough time to form

ii.

g. ****Know how to use the Igneous Rock Chart on page 6 of your ESRT.

VIII. Sedimentary Rocks
a. are often composed of rounde

d fragments cemented in layers

b. Grains may be too small to be seen ( Microscopic )
c. In general, sedimentary rocks are classified by texture and
composition

d. Are formed by:
1. compaction/ compression - squeezing of really small pieces

2. cementation: gluing of larger pieces

3. crystals form from chemical precitpitation

4. bioclastic - piles of shells

e. Usually form under water :
f. May be made from a single sediment (_ monominerallic )
g. Are usually softer and deposited horizontally
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h. Sedimentary rocks are usually the resistant to weathering.
i. Found near the of the Earth.
J-

k. Fossils provide evidence of the environment in which they formed. Ex. Clam
shells:

l. Evaporate sedimentary rocks precipitate (comes out of solution) from .
shallow seas.
m. Show some ripple and mud cracks.
. Are classified as
1. -
2. -
3. -
0. **** Know how to use the Sedimentary Rock Chart on page 7 of your ESRT.

=

IX. Metamorphic Rocks
a. Are formed by the of existing rocks.

b. Changes are caused by:
1.

3.
¢. Metamorphic rocks are not formed from the melting of other
rocks.
d. Metamorphic rocks are very
e. Can show -

f. Can show -
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g. Usually contains intergrown crystals.

h. Can undergo changes or changes.

i. - the rock it used to be before it changed

J- It is possible to infer (guess at) the parent rock from the mineral
and the

k. The same parent rock can form many different metamorphic rocks.
l. There are two types of metamorphism

1. - very deep, over a large area
from mountain building and plate tectonics.

2. - occurs when molten rock
comes into contact with cooler rock, small area (intrusion or
extrusion)

m. ****Know how to use the Metamorphic Rock Chart on page 7 of the ESRT.
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Name Unit 9 NOTES — Earthquakes
Period Date Earth Science
L Earthquakes
w@—&\ Aden wovement of the ground
b. There are over _,L m | \ | '| ON earthquakes each year.
c. A major cause of earthquakes is because of 5@ aul :‘: | ‘qaﬂ
d- ON\\‘\"\V\O\ - sudden movement of rock along planes of weakness in the
’s crust!
e. %hm\,\\ - plane of weakness in the Earth’s crust.

f. Rock is stressed to the breaking point and the two halves have an 6( QS"h C

bound.
Y ocus - pownk Where the rocks hreak

h EQ\C — locat e Q

el =
OCW>=

- iy il s oo opiconter |ocation

II. Earthquake Waves ! ‘
a. When faulting occurs, vibration calledS@ \SW\\ Ca-vaves spread out in all
directions from the focus.

bS@k 5 W\OG ( OJDV\ - a device that detects, measures and records the

motions of the Harth dssociated with seismic waves.

-:S e \S ™Mo O)r&\/\/\ - the line that was recorded on paper by a

ejymograph. <
d. | - the total energy released by an earthquake (strength)

e. The greater the density of the material it moves through, thei(;ZA S ! 2| the
wave travels.

om. M rin ‘thquakes
a. \C - based on the energy released — uses scientific instruments —
meastires the magnitude (strength) of the waves.

m e \( C ﬁ\\\ - based on descriptions of earthquake damage on

structures made by humans.
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IV. Types of Earthquake Waves ‘ﬁ
a. P-Wave (L imary )W
i. Can travel throﬂgh everything: solids, liquids and gases.

ii. The fastest of the earthquake waves, usually the || to arrive.
iii. Compressional wave — through the spring.

b. S-Wave (SCC DV\AQT v )
i. Can only travel throuéh

ii. Slower and usually th type of wave to arrive.
iii. Shear wave — makes the letter N

V. Earthquake Prediction and Preparedness
a. Earthquakes can cause damage, injury and death.

b. Most injuries and fatalities are by buildings \ & t k\ ﬂO\ on people and related
events.
c. Scientists

con make LONG TERnn PREDICTIONS

d. Planning for earthquakes is important since earthquakes (" [ ‘\) NAaT
be accurately predicted.
e. During an earthquake

i ORR, CueR+ HOUD
11.
ii. _~OUER YOWR ENES

1v.

f. Before 1{\ Kh(ﬁ&ike E @U P\KE D&\ LLS

i LAYE A EMERCENY KT Packen

=D

=

Tsunami '
a.”\ SWNAAM\ -a large wavelength ocean wave produced by a disruption on
the ocean bottom.

e &\r\\){\(\g\, \Jo\canic ex opkiors Landslides

tsun an lead tg huge \WO\/2 éhlttmg the shoreline cau:
b \T\O\ W\O\ge \r\\\AN o\\r\éﬁ SYLY/\
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VII. Volcangpes i )
2. \/0lCanoes MJU"““”‘; 'V\ﬂde«q‘om ighedns roct..

b. A_\Gleanic eruption is the giving off of gases, lavg and/or
lava rock onto the Earth's surface.

Qanoes e conmﬁered to be‘\&\\)\‘(&\ é\SaS‘\’{ ﬁ)ecause
SNoAWAl_and can _canse Jistrackion.

L AN |
i - falling rock from an eruption

ii. Lava can reach “ND degrees Celsius.

iii. Ash lands on glaciers, \\\2 SS_& 5“5@ the ice and causing mudslides.

iv. Gases emitted by volcanoes can cause '\N\N\f &‘l@k'é C\ZWH/\
\
v. C an coo| ’\’\!\e E S S\Aﬁ(&ce AV 4 W\‘PQV‘U\AVU\VQ_S

d. Because magma moves upward before an eruption, the eruption (L GV\ be
predicted by monitoring:

. the jve_vv\pqroéw\\r e
i ’W\e WA e of the mouwroin slope-

The w'uc\ls\r\ ol e volcano

e. Volcanoes oc eas of crust Lm\@nes where the land is pushing up/down
(this causes \( \ CX\ O\ and A

f. Planning for volcanic eruptions: E—\I P\CUP\ \O(\.J e, U\*@%

***Know how to use and read the P and S wave chart on page 11 of your ESRT.
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Name Unit 10 Plate Tectonics
Period Date Earth Science

1. The thhosphele is Movmg
- the crust and upper mantel of the Earth.

b The l1thosp ere moves because o _k, on within the Earth’s
mterior. This causes difference in densities. C W lfent<s
1I. Evidence of Crustal Movement
a. occur along faults

There are three types of faults /tilrl
1. NO{‘ W\ak - land moves down T

2. - land moves up
3. - land moves side by side g
. volcanic eruptions

displaced structures — br oken fences

Benchjlglgefer nces are dlfferent positions
VV\Q( - are pieces of metal that humans put into the

ground to record the latitude, longitude and elevation of the land in a certain

Polded  atilhed

III. Isostag
1 co65S + 0\‘6\»1 - is the condition of balance/equilibrium within the
segments of the Earth’s crust.

=2

a o

o

IV. Plate Tectonics Theory
a. The Earth’s surface is broken down into lithospheric plates that "\O\[ £ .

b. DD makgq CC which make PT
S)&ﬂj&;ﬂ iﬁ% me._’\;mq /'urrethS
which mak

d. This themy

e. The theory explains
and = orN\O\‘\:iOV\. of ro

f. The lithospheric plate motions indicates that the Earth is a dynamic geologic
system.

g- The li \?\ here conm% s of se&/ate plates that ride on the more fluid

—th Q% ?k}g [ Z_~- the part of the Earth’s interior below the
lithosphere that acts as a plastic in response to stress

h. lithospheric plates move %T (@) \A)i A in relationship with one another.

Jo\conoegs . mowitains <

59



Summer School Notes 1 smartie.notebook

i. Surface features associated with plate tectonics include:
- hot, young rock in the middle of ocean. Older rock
moves away fro e middle.
ii. 4 ( %g—land stretching apart to make oceans (happening in Africa)

iii. ‘=F 2AERES deep spots in the oceans made by subduction
iv. . - areas where the lithosphere is pushing down

V. - islands that were made because of subduction —
Vi. m C S

vii. P O% 5@*3}13&3 where the rock is coming up in the middle of a
plate 27777

viii. patterns — can see patterns in ocean — proves sea floor
spreading

ix. patterns — young in middle of ocean — proves sea floor
sprea

Evidence of Plate Tectonics

a. Matching rock fe

. The apparent ﬁiﬁ\[\m together of the continents
. Fossils of ¢ oﬁ‘ Cﬂ plaﬁts are found in Antarctica
. Earthquake and volcanic activity at plate boundaries

The mid-ocean ridges are V| 0\/| ﬂj Q P@ r‘;l; . (sea floor spreading)

=2

e an

Types of Plate Boundaiiies
\erae ‘/\ \ - plate pqundaries are moving away from each other

i. new d alleys are a result.
b. COV\\{Q( oN - plate boundaries are movmg tpwards each other
i oW VT‘|'0\\V\ S are formed, earthquakes, @) g WC (OV'] will

result in trenches in the ocean.

e/( { NS+ 0O W\ ., - plate boundaries are moving at angles to each other
i faultsand € Q ri&gqg JO L Qggre aresult

Convection Currents )(
a. Are caused by the outward, trarjsfer of the [[ Ve A\ energy from the Earth.
b. Move the lithospheric Q AN€ <5 _across the Earth’s surface.

c. Cause the sea floor to W mid-ocean ridges to form, and the hotter than
normal temperatures at the mid-ocean ridges.

. Model of the Earth’s Interior
a. The outer core is hq s A\ é . We know this because S waves will not pass
through.
b. Continental crust — thicker, felsic, less dense and float on oceanic crust (granitic)
Oceanic crust — less thick, mafic, more dense (basaltic)
d. ****Know how to use the diagram on page 10 of your ESRT

~
.

September 14, 2018
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Name Unit 11 Weathering and Erosion
Period  Date Earth Science

L Weatherin
a. W@a¥_V\ev \nQa -"'\\6 bmaf@own 0('\ ro c/<,
b. Rocks are weathqéei W;hen they are uplifted and exposed to the hydrosphere,
atmosphere and a .
W&M at or hear the Earth’s surface supplies m%éi\‘}ﬁﬁe’

Earth’3 surface that contributes to the weathering of rocks.
d. There are two types of weathering
i n Wsica \ weathering is the weathering that changes the
ysical form without changing the chemical composition.

1. Harder minerals and rocks breakdown S | O\ ¢ ‘ than softer minerals
and rocks.

2. Thepeare differept types of physical weathering
:F@OST e&\(‘:( \ON important agent of weathering in areas
with seasondl temperature changes
1. Water seeps into cracks in rocks
ii. Water

: expands when it freezes.
iii. This mg Ces the cracks L ARG EK
. The alternating freezing and thawing will cause the rock

v
__to breakdown.
%OO | P\ CT.(O I\J roots grow in the cracks and push the

rock apart. .
B\AR ROW| N (; A “ M ose new surfaces of rock to

weathering

d. ABK P\S\ O |\/ - collisions that bump and break

. rocks apart.
ii. Ck’\ F N\\ C ()\‘\ weathering that breaks sown rock by changing the
rock’s chemical composition.

1. Happens when the rocks reach the Earth’s surface. The rocks become

unstable and the rock change: | ccmpqsition.
2. *Takes place more rapidly in|, AR INA . N oy ST climates.
AcC) Cc can chemically breakdown very durable
rocks (Marble)

4. Some minerals are more resistant to chemical weathering (granite).

11. Factors affecting weatherin

a. 4 \f\ - the more exposure that the rocks have to the environment,
the the rocks will weather.

b. S - the smaller the particles, the faster it will weather
(bec'ausé-:_i_ pile of smal Jnanicl s has more surface area.

C. C OW\P Os | ®) - different minerals have different

hardnesses. (calcite is soft, quartz is harder)
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d. ClLima ’l'Z/ - the type of climate greatly influences the rate and type of
weathering.
1. Warm, moist climates have more C ‘“EM‘C AL weathering.

ii. Cold climates have moreq 2“5 5 S | A weathering.
II1. Soil

EO\ (__ - the mixture of weathered rock and organic remains that usually
covers bedro
i. %\{OC 4 is the rock under the soil in a particular area.

b. Both PH:\ S ;(ja | andC ‘AE M)CQ‘ {_  weathering are involved over a long
period of time.

c. Plants and animals add organic materials ( \—\U\VV\U\6 ).

d. The decay of organic mattgé‘gzc ELER {1 € Sthe chemical weathering.

e. B U\KQ\OM NG animals help circulate air and water through the soil and
mix minerals.

f. The type of soil depends on the type of bedrock.

g. KE tDWAL soil is soil that matches the bedrock below. It hasn’t
been moved.

h. TRANS P OKT CP soil is soil that does not match the bedrock below. It
must have been transported from somewhere else.

IV. Erosion

EROSION  “THE TRANSPORTING OF SEDIMENTS
. SEDINENT.

C. A (; EM \ S o(.erosmn are natural occurrences that actually move

sediments.

are rocks that have been broken into fragments.

V. Ageng Erosion,
&P\\l \T is the DRIVING force behind erosion.
i. Makes mass movements: landslides and mudslides.

b. (x i) ) N N x M ]\9 ! M ‘XS éQ is the most common agent of erosion in moist

areas.
i. Small particles travel at the S A\\VYEvelocity as the water while large
particles traveSL 0 WE R than the water velocity.
ii. The greater the velocity of the water, the “J\ the diameter of particles it
can carry.
iii. Running water breaks down mountains and carries the sediments to where
they are deposited somewhere else.

iv. The velocity of a stream is controlled by
1.S E_ - water flows faster in straight streams
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2. S—L OPE - water flows faster on steep slopes

- the more water there is in a stream, the faster the
water will flow.

a. j ZISCH:Bg(;E - is the amount of water in a stream
V. gM E\-E &iﬂ E Q - is the area drained by a stream and its tributaries.

\| is a small stream or creek that flows into a larger one.
2 Most erosion caused by running water takes place during a 0O

3. C‘)KPN |‘(\I pulls water downbhill Whllq—/g | 94210(5) slows the D

water down.

- & 4. The fastest flow of water is commonly found at mid-stream just
BELOW the surface.

5. (ME_AN DF_KS are s-shaped curves found in some streams.
6. Erosion takes place on the outside oga curve in a stream while

deposition takes place in the \ N\ Qe_, of a curve.
7. Valleys formed by running water are \/ shaped.

C. (A[ | M D - horizontal movements of air

1. Wind can pick up loosem materials like sand, silt and clay.

ii. Wind erosion occurs mainly in areas like deserts and
(M N D\L( areas like shorelines.
ii. | happens due to the bouncing around of rock as the pieces

are carried in the wind.
iv. Wind generated features include sand dunes and sand blasted rock.
\l ENVTRALF ACNS are rocks that are “pitted” and triangular shaped.

G LP\C \E(LS masses of moving ice and snow

If more snouqxccuw\w_p\‘rg < in the winter than melts in the summer, the
bottom turns to ice.

ii. As a glacier moves it carries, pushes and drags loose rock material with it.
iii. Glacial features include parallel scratches and grooves in bedrock (called

STAATIONS ).
iv. When ice melts -(yp) SORT £ (tocks and boulders are left scattéljund

on hilltops and sides of valleys.
v. Valleys formed by glaciers are u shaped.
e. WAVE ACTiON
i. Erosion and deposition cause changes in shoreline features like:
il. Wave actions ediments as a result of abrasion.
iii. Waves approaching a shoreline move sand parallel to the shore.

VI. Effects of Agents of Erosion

a. Each fgent of erosion causes characteristic changes in the particleg that it carries.

WAT

W (Nb GLACIER GRANITY

63



Summer School Notes 1 smartie.notebook September 14, 2018

Name Unit 12 Deposition
Period Date Earth Science

Ly N on gagent of erosio
L D@DOSII'\OV\CL@DO /)
a. results from a loss of @\&v‘o\jl-‘_g (3fop5 'H'\e« Sed\”\’?'\lr

b. Most deposition takes place in | AI)@ %@ e
The sedjyments that are deposited may under go processes to make them turn into

c.
Mﬂm rock.

1I. Factars that Affect Deposition

a. - the greater the size, the 6% ' the

skftling r:
b. ﬂ‘ﬁ"\ C\e, S\I\O\D £ /- the more spherical the shape, the
the settling rate.

at angular and irregularly shaped particles settle S ( OW{(\

11 ooth ?ﬂd rourid particle settle
(Nr \C N0 N\ greater the densny the
Ehe set mg rate (if all e other factol 8 the same like size and sh

d. \[el0CiTY S ce
i. The faster thd me\hum the l O Qr the settling rate.
ii. The slower the medium, the the settling rate.
iii. Rate and time
1. The greater the settling rate, the lezsﬁne it takes.

2. The lower thg sett{ing rate, the it takes.
Sﬂimhw@?_&\sso\vag nerals

i. Evaporation, temperature changes or an mmeased amount of dissolved
minerals in a body of water would make the water unable to hold any more
dissolved minerals.

ii. Any more minerals will (S ) khssolve and settle to the bottom.
iii. Some minerals may = ém crystals of minerals or
rocks.

III. Sorting of Sediments
a. During dgpositipn sediments of similar size, shape or density get separated

by types.
b. Deposition happens when the velocity (5@6 r@O\SKS

C. r sorting happens when a stleam enters a large
bod ofwatergél C]§Q Nse v

parti€les settle out first. The smaller, less dense
cles aye carr 1ed\f r from shore.
3I71 \ CQ \ V\ O- happens when a landslide dumps

se(d;nents int ean.
e. 3 b@dd LR ?ppens after a series of vertical sorting

events.
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IV. Deposition by Gravity
a. No Sor I\ N g  occurs, pieces of different sized are mixed together —
very angular 7

V. Deposition by Running Water .
a ositipn,occurs where the water is d/@C\f LONS| &%elocity.
b. e O &n form at a river’s mouth.
C. (\ 1\ g ) P can form at the base of mountains on land.
AANNAANZ S
VI. Deposition by Waves
a. When ocean waves slow down as thgy drag on the bottom of the beaclxthe Yaves
tend to move sediment%og N O ( \ZSshore and sometimes to

the shoreline.

VII. Deposition by Wind

a. Wind ég |{ ) ‘ 2-& sediment that it carries when the wind velocity decreases.

b. Sand dunes can result.

VIIIL. Deposition by Glaciers ‘\,
a. Deposifion occurs when glaciers N\&\ and sediments are dropped.
b\ G\ O‘\ e fax\/ @ large rocks that have been transported by glacial
ce without being brok n into sinall pieces.
' consists of deposits of material left by a glacier
are soils that haven’t developed all the way (3
ed layers is a well developed soil).
QS are curving ridges of sand and gravel
' e elongated hills of sediment.
<. are small, rounded hills.
ar whﬁer%léugs of ice have melted.

pamf—F The Steepes}

a side of @

N [ Seumbin
L Foces North.

\nv

Q-

1-d

N\

Bge o
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IX. L. an ASC—R pe S - are regions on the Earth’s surface in which
physical features are related by origin (hills, valleys, streams...)
a. The shape and composition of the landscape are determined by the
. local bedrock, geologic structure and human activities.
b. Landsc e regions

O UWh j(ﬁ \\N\ § have the greatest relief.
L. e \ \ @ S( is the change in elevation between the highest and

lowest places.\

2. Can find each of the three types of rocks in mountains.
3 R.esult from l ) | o ijz }e C& O (\ | LSorces with the Earth that
up mountains, some mountains are volcanic.
Q @0 WS - often relatively flat or rolling uplands in which
r—/_] streams have cut deep valleys.

Ffunoug Example: Grand Canyon
iii. - flat and low in elevation

1. Contain small hills and generally have flat sedimentary rock.

c. The climate influences the landscape.

1. nwmi\ climates have a lot of water. )
1| Rounded landscapes that have lots of \/ (2,(;@ ! O\ S ‘ @lb(ﬁ{s hold
the water in the soil.)

Chermidal weathering may occur more here it it’s warm.
A climates have very little water.
1. \Angular landscapes that have little vegetation
2. Physical weathering is more abundant

X. Stream Development
a. ﬂ rfecy D| 4]'(,\/\-\ éﬂ falls on the ground and flows downhill along the
tasiest path.
b. Young streams have shaped channels and are relatively straight.

c. Middle-aged, streams have modified~\/ shaped channels are have many meanders.

NCONQQC S are curves in a stream.

d. Old-aged streams have sorf o shaped channels hand have many meanders.
1. Once a meander gets too ] O 0O M \/ ,thestreams can cut itself off to
go straight again. Leaving a curved lake’ behmd E t,.
C -
Q
v
F —
DA .
5 - :
8 ()
A
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Name Unit 13 Notes Earth’s History
Period Date Earth Science
I Sequence of events

a. Aswe took at the Earth, we find clues to its origin, how it’s changed and to

e\ o V\{’IOV] of life on Earth. .
b. Our planet has existed for about & (2 b i u gr?m(é

C. cks preserve (C k (L@ = tothe Earth’s History.
d. \ a comparative age — age expressed as “younger” or
“dbldex” without specifyi its of measure. Example: this rock is older.

II. Uniformitayvianism

a. ( ) Nl XOr M |\’Q C .\ O\ V\\%VY\ - a principle that assumed that forces that
acted upon the Earth’s crust in the East are the same as those that are active today.

1. “The present is the to the past.”
ii. Mountains wear down the same way today as they have done in the past.

III. Law Superposition
a. The rock 1 yers f"the bottom of an undisturbed rock exposure are usually the

@)
b. The rock is always than the process that changed it.
c. Intrusions apd Extrusions are both younger then the rock they move through.
are igneous rocks that formed from magma
surface of the crust. Never reached the surface. Hag
e rock above it.
< _ are igneous rocks that formed from lava at the
surface of the crust. Reached the surface. MOcontact metamorphism on
the rock layer above. —_—

d. Folds a?;ﬁ afglt are both younger then the rock they affected.
i [0) e bends in rock strata (layers).

ii. Sometimes folding can overturn rock strata so that older rock of

younger rock

Iv. Fossnls

r SS \ \,g are naturally preserved remains or impressions of once
llvmg things.

b. The pattern of E V 0 L\)\T\ 0) M Earth 1s at least partially preserved in the rock

. rFec:;sf:;fs- are generally found mg ): D\ W\E NTP\&}{

d. Fossil evidence,indicates that
iA W\ol variety of life forms havé existed [n the past.
ii. Many of the life forms have become & N\ (species died out.)
iii. That human existence has been veryS {_tcompared to geologic time.
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e. Geologists t\ave divided the Earth’s history into time units based upon the
SS | record.

V. Correlation
a. ( 6 Y e,\ Iy -\-\ oM\ - matching similar rock strata in different location

to,see if ﬁey formed Et the sami time or under similar conditions.
W a\lk\ at an exposed outcrop (cliff of rocks).
1. It i5 often possible to follow a rock layer by walking from one end to
. other. :
i. |NAeX ’C O 35S \\5 are organisms that existed for a very brief
period pf time, fqﬁnd over a large area and are easily recognizable.
i. VolcaniC Qs e\
1. Some volcanoes erupt @~ D \0 s\ e \'1, and leave a layer of

volcanic ash over a large area.

2. A single layer of ash that can be found over a I oY 9 é/ area
allows geologists to make remarkable correct time correlations from
one location to another.

VI. Geologic Time )
a. Geologic time is based on ’C 0SS\ ( life forms and rock layers to correlate

(match) the bedrock.
b. '\‘ ‘N\\DGC'\’ O\IN S - (meteors hitting the ground) have been

correlated to mass extinction and global climate change. .
c. The Earth’s early atmosphere formed as a result of (')U\“(' @QSS\ gasfwas
produced from chemical processes). ) e J
d. The Earth’s ocean formed as a result of g (e Oi* Q'\ | @fMillions of years.
e. The ejelution of lif%ﬁlsed dramatic changes in the composition of the Earth’s
S\oher

AAIMO (0%

f. is the process of mountain building.

VII. Evolution of Life

a. Scientists are not yet sure of how life began.

b. The first organisms lacked m& parts are were not preserved.

c. In time, more life forms developed (many had skeletons and shells
that were preserved).

d. Because most individual organisms decompose or are € A T2V by other
organisms — few leave fossil remains. As a result — many life forms will never be
known.

e. Heterotroph Hypothesis — theory of how life began

1. First organisms were globs of chemicals that combined together. Did not

make their own food.
ii. Then chemical combined to use ‘?{ﬁght — autotrophs

iii. Made a lot of O\(Q g -e
iv. Allowed for < @ N | A reproduction
v. Allowed for \/ Q' \ Gk utations and variations)
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f. C L\ ol (e S D AV W .| ] studied evolution and developed the Theory of
Organic Evolution ,
i \Na \A\ra\ SSele okt o - individuals that have traits that
better suit them to their environment would survive longer and produce more

offsprin
g. /C h6§ i <  show evidence of evolution.
h. \ \WWANADWWN < are one of the most complex life forms to have

evolved — over %rml’f(on years ago.
1. Humans evolved W\()\[\ ANCYS ‘l‘ oV of apes.

j. From fossil evidence, hurians have been around for just 1% of geologic time.

VIIL Unconfm'mlt\}tis o f \ —
a. YNCO \ © Syre buried erosional smf@

b. They are gaps 1n the rock record due to missing rock layers ’/ﬂ_\

IX. Radioactive Dati A e__ ( O
(lb 5 O\ l/\‘\‘éis tlfagage of a rock unit, fossil or an event

expressed in L}[)its of time (the exact age)
b. The regular rate of nuclear (half-life) of a radioactive isotopes allows

us to find the absolute age of rocks andl fossils.

c. Radioactive dating is a way to determine the absolute age by comparing the
amounts of \SO OQ-Q/ to the amounts ofézc al 1 product.

d.

2
. “ 1%

DQB\QL\ Og b(O }@? (Q(
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