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Significantly Revised to Reflect Cutting Edge
Scientific Content
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New Big Picture Emphasis
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Earthand the Moon. It intrigues us, frustrates us, and invites us to visit. Although
the surface of Mars today is as dry as any desert on Earth, many scientists think it
was much wetter billions of yenrs ago, when its atmasphere was thicker and the

it warmer. Ma ins high on list of likely sites for
life in the solar system.

Picture

Discussion

MasteringAstronomy' For Instructor-assigned homework go to MasteringAstronormy.com.

Problems labeled  POS explore the process of sdence. VIS problems focus on reading and Interpreting visual Information.
ILO connects to the Introduction’s numbered Learning Outcomes.  BP bullds on concepts In the Big Picture.

1. Lo1 Why is opposition the best time to see Mars from 9. LOA4 BP Is there water on Mars today, in any form?
Earth? Why are some Martian oppositions better than 10. LO4 BP POS Why do some scientists think Mars once
others forviewing Mars? had an extensive ocean? Where was it located?

2. LO1LO2 Imagine that youwill be visiting the southern 11. LOs BP Compare and contrast the evolution of the

hemisphere of Mars during its summer. Describe the

atmospheres of Mars, Venus, and Earth.
atmospheric conditions you might face.

12. LO6 What do measurements of Martian magnetism tell us

3. LO2 LO3 Describe the two Martian polar caps, their sea- about the planet’s interior?

sonal and permanent composition, and the differences

between them. 13. LOs BP POS What is the evidence that Mars never

melted as extensively as Earth?

4. LoaWhy is Mars red? 14. LOs BP Since Mars has an atmosphere, and it is composed

5. LO3 Describe the major large-scale surface features of Mars. mostly of a green house gas, why isn't there a significant

6. LO3 Why were Martian volcanoes able to grow so large? greenhouse effect to warm its surface?

7. Loe BP Why couldn’t you breathe on Mars? Could you 15. LO7 How were the masses of Mars's moons measured,
have in the past? and what did these measurements tell us about their

8. LO4 POS BP What is the evidence that water once flowed origin?

on Mars? Is there liquid water on Mars today?

The B ig For well over a century, people have wondered, Is there life on Mai

Question intelligent or otherwise—not even bugs hiding beneath the dust

The Big Mars has been reconnoitered by humans more than any other cosmic object beyond

careful observation, this intriguing world has yielded no hint of

future robots will find archeological evidence for life now extinci
will find no organisms at all—dead or alive. Either way, the consd
place in the cosmos could be profound.
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LEARNING OUTCOMES

334 CHAFTER ¥ Solar System Dabris

Studying this chapter wil enclie you to

o Describe the orbital properties of the major groups of
asteroids.
Summarize the compasition and physical propertes of a
typical asteroid.
Detail the compasition and structure of a typical comet, and
exphain the formation and appearance of its tail.

() Lt the ey characteristics of cometary arbits, and explain
what they tell us about the probable origin of comets.

14.1 Asteroids

Asteroids am relatively small, predominantly rocky
objects that revolve around the Sun. Thelr name liter-
ally means “starlike™ but assemids are definitely not stars.
They are ton small even to be classified as planets. Astrono-
mers often refer to them as “minor planets” of, sometimes,
“planetoids.”

Asteroits differ from planets in both their orbits and
thedr size. As illustrated in Figure 14.1, they generally move

{€)) Describe the solar system beyond Neptune, and explain
why astronomers now consider Pluto 2 dwarf planet.

o Distinguish among the terms meteor, meteorold, and
meteaite and describe the frequency and effects of impacts
on Earth.

) summarize the orbital and physical properties of
meteoroids, and exphinwhat these properties ssggest
about the probable origin of meteoroids.

0f Somewhat eccentric tmjectories between Mars and Jupi-
ter, unlike the almost circular paths of the major planets.
Few asteroikls are [arger than 300 km in diameter, our cutoff
for a "midsize” moon, and most are far smaller—as small as
a tenth of a kilometer across. The largest known asteroid,
Ceres (Figure 14.10), is just 1710,000 the mass of Earth and
measures only 940 km across. Taken together, the known
asternids amount t0 less than the mass of the Moon, 50 they
do not contribuee significantly to the toeal mass of the solar
system.

N WAWAVAVAVATITIN (|
81 ¥ U X al

A MARRATED FAIGURE 14.1 Imner Solar Systom (3] The main asteroid balt, aiongwith g orbits of Earth, Mars, and Jupiter jdrawn obliqualy, St ks,
» nigither face-on nor edge-on) Nota the Trojan asteroids at two locations In JupRers orbit. SomeApolio (Zarth-crossing) and Amor (Mars- cossing) orbits
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End-of chapter
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Tife aswe know it is the existence of iquidwater on (or under
a planet’s surface, ImMplyinga surface temperature toughly in
the 0-100° € fange. oo (320, 10.5) The planst’s temperatuse
depends both on s distance filom is parent star and on the
star’s intrinsic brightness. Figuse 15.13 illustraces how a kab-
itable zone (really, a thieedimensional shell) surrounds
any given star. Within that 2one, 1iquid Water can exist on
the planet, making it a possible abode for 1ife® Motke how,
for kow-mass, faint sass, the habitable zone 15 small and las
close to the star, while o more massive, brighter stass it Hes
mich fareher out and can be 1 AL o mose wide. Thiee weeres.
teial planets—Venss, Earth, and Mars—liein o neasthe Sun's
habitabie zone, As we saw 0 Chapeer 10, any or all of them
might have seen the development of lifs, given the tight cir-
CUMSATI0NS, o (320, 10.6)

'C\'rwrxt mr;a!mu e gramdly affect nurface canditlons. The
greenbowse mmmp mtmn’"ﬂmmﬂ glkmmmw the

SECTION 155  IsOurSolar Systern Unusual? 377

4 FIGURE 15.14 Whele New Worlds This
artkt's ustration depictstha varlaty of plansts
dutected by tha K epler spacocraft—some
mestly gaseous, others parhaps with rocky or
wat surfaces. Additional observations will be
nesded topin down the natura of these allan
workds. (C Pulllam and D, A gufar, CfA)

At the time of writing, mome
than 50 confrmed supes-Earths and
seven exo-Earths afe known to orbit
in or near the habitable 2ones of their
patent sags. They ate indicated as
Iabeled points on Figde 1513, A fow
ofthese planets with measured mdi
also have esimated massas, imply-
ing densities consistant with wocky/
metallic terfestrial composition. The
other planets in Figure 15.13 ate of
unknown density and hence oom-

positien, More of the planets in the

Agure orbit near the “hot” edge of the habitable zone than

o the “cool” side, but this 15 just another aspect ofthe obser-

vational bias described earlier—planets in close odbits ane

the mos lkely to be detected. Figue 15.14 places some of
the new findings int perspective, again witha consideratle
amount of astistc license,

Many planet hunters are confident that within the
next decade (of sooner), observational techniques will
feach the level of sophistication at which jovian and
even terfestrial planets similar to those in our solat sys-
tem showld be readily detectable—if they exist. Advances
during the next decade will either bring numerous detec-
tions of extrasolas planets in “solar system” orbits of allow
astonomers to conchide that systems 1ike our own teally
am a small minosty. Either way, the consequences age
paofound.

PROCESS OF SCIEMCE Checl

 plamet info an
dmfemo. S5 (Secs. 7 2,0.5 Our choloe af planets bu Flgure ls.ﬂ tnlula fake
Eiese effects befoaccound. ' adaifion, dhere ane waps In m
el at otk docations—undr dhe ) Jﬂ ofa Mlm lwn, prunnpu

the habttabie zone sl provides 2 b

Ake Earih woighf reshde. © (Socs. 11.5, 12, 5‘1

= How does the condensation theory accommodate the dis-
similarities betwaen the propertles of planets In our solar
system and those of the known extrasolar planets?

Tl B' People from all walks of life—not just astronomers—eagerly await the discovery
le lg of a true Earth-like planet orbiting another star. Whenwill Earth's twin be found,

QUQSTiOI'l and will it have solid surface, water oceans, and a hospitable atmosphere? Most
intriguing of all, will it be inhabited? We live at a remarkable time when we are




Interactive Pre-Lecture Videos

QUESTION

Suppose you see a planetary surface with only a few craters
visible. Which of the following is consistent with this
observation?

a) the planet has been geologically dead for a very long time
b) the planet has been recently geologically active

c) the density of the planet is very low

AAAAAAAAAAAAAA
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20 Additional Tutorials

MasteringAstronomy: The Surface of Mercury
The Terrestrial Planets: A Study . The Surface of Mercury X

m Type: Tutorial | Difficulty: 4 | Time: 4m | & Contactthe Publisher
PartA

Hint 1. What are the definitions of maria, scarps, intercrater plains, and craters?
Tnough Mercuy s 2 et g the Sun and the Moon s a nmuwl satlt oring Eath, ercuy and th Moon ave umeroussmiaries  opperance,

Match the words in the left-hand column to the appropriate blanks in the sentences on the right.
the surface feature terms according to whether they describe features|

Drag the appropriate items to their respective bins.

[ macta) are bowkshaped depressions on the surfac
colsion with nterplanetary debrs

Intercrater plains.

( Stalory J are features bellved 10 be the result ofcoo
scarps winkle onthe surface.

[ e ety drccooredand st g

elatively smooth,

[4 [ are regions on the surface of Mercury that

[“suumt JS———

Hint 2. Comparison of intercrater plains and maria

Both the ntercrater . M dark, smooth plins

found on the Moon. Their dark color contrasts sharply with Ihshgmmmmﬂ Iunar highlands. Mercury's

intercrater plains, on the other hand, have a simiar overall color o the more cratered regions of
rcury.

EEZIN tints MyAnswers Giveup Review Part

Incorrect; Try Again

You sorted 3 out of 4 items incorrect)

pointn the past. This cooling 10 be unique to Mercury, b recent discoveries with

the surface of the Moon as wel.

© Savvas Learning Company LLC

CHAISSON ~ McMILLAN

ASTRONOMY

P Pearson




NEW! Virtual Astronomy Labs

Stellarium 0.15.0 Signed in as Elizabeth Ellsworth Bell, Instructor | Help | Close

Resources [

&% Contact the Publisher Manage this ltem:  Standard View ]

& WINTGOW. KEEp e WINTOwW OperT

December Leonis Minorids PartA

In the Dateltime window, click the small arrow above the day to move forward one day at a time. Press and hold on the
arrow to move quickly. (If you have a keyboard, you can select the day and then press and hold CTRL/Command-up arrow
to advance the days.)

Watch the motion of Mars as you move from 1/1/12 to 1/24/12. Which statement below best describes what you observe?

© Mars moves with the stars.
Relative to the stars, Mars appears to move west to east.
Relative to the stars, Mars appears to move east to west.

Mars and the stars stay in the same place.

m Hints My Answers GiveUp Review Part

Incorrect; Try Again

Is Mars next to the same stars all the time?

CHAISSON  McMILLAN

ASTRONOMY
TODAY ~

PartB

Continue to watch Mars move as you advance the day from 1/24/2012 to 4/14/2012. (You can press and hold the up-arrow
button for day in the Date/time window, or select the day and then press and hold CTRL/Command-up arrow on a
keyboard, for faster motion.)

Which statement below best describes the motion you observe?
Earth, Columbus (Ohio), 242m 23.7FPS

© Savvas Learning Company
B Pearson




NEW! and Enhanced Interactive Figures

N

Pressure
out

C '
in

Hydrostatic Equilibrium
Part A

First, launch the video below. Then, close the video window and What is hydrostatic equilibrium in a star?
answer the questions at right. You can watch the video again at any

The balance between radiation from the s
The balance between the force of gravity ¢
The increase in the rate of fusion when thq
The expansion of the core when it is heate

[submit TR

PartB

Stars release huge amounts of radiation from th

If the energy were not radiated away, the
Fusion in the core generates huge amoun
It isn’t necessary. It is just a fortunate chary
None of the above

[ Submit | My Answers Give Up

CHAISSON  McMILLAN
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Essentials of Oceanography
Trujillo 13e 2020

« Combines dynamic visuals
and student friendly narrative
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Three Reasons to Use Essentials
1 2 3

Process of Science Exploring Data New SmartFigures
This new features gives This feature embeds data New and revised
students an understanding of interpretation questions SmartFigures increase the
how scientists think and directly within the figure total of the popular 3- to 4-
work. This feature highlights captions of data-rich figures minute video lessons in

an area of oceanographic

o o _ such as graphs and maps. An which oceanography experts
inquiry an_d explicitly points out associated Exploring Data explain difficult concepts and
the associated background, .
: Mastering Oceanography data.
method, and conclusion of the L :
activity is available for each

inquiry. Each Process of
Science feature includes an
assignable Mastering
Oceanography coaching
activity.

o - E—

chapter of the text. S

Essentials of

‘Oceanogra hy
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PROCESS OF SCIENCE 4.1:

When The Dinosaurs Died:
The Cretaceous-Tertiary
(K-T) Event

BACKGROUND

The extinction of the dinosaurs—and about
75% of all plant and animal species on
Earth, including many marine species—
occurred about 66 million years ago. This
extinction marks the boundary between
the Cretaceous (K) and Tertiary (T) Peri-
ods of geologic time and is known as the
K-T event or, because of recent changes in
the geologic time scale, the Cretaceous—
Paleagene (K—Pg) event. Did slow climate
change lead to the extinction of these or-
ganisms, or was it a catastrophic event? Was
their demise related to disease, diet, preda-
tion, or volcanic activity? Earth scientists
have long sought clues to this mystery.

FORMING A HYPOTHESIS

In 1980, geologist Walter Ahvarez, his fa-
ther, Nobel Physics Laureate Luis Alvarez,
and two nuclear chemists, Frank Asaro
and Helen Michel, reported that marine
deposits collected in northern Italy from
the K-T boundary contained an unusual
clay layer with high proportions of the me-
tallic element iridium (Ir), an element rare
in Earth rocks but much more abundant
in meteorites. The high concentrations of
iridium suggested minerals in the clay had
an extraterrestrial origin. In addition, the
clay layer contained shocked quartz grains,
indicating an event had occurred with
enough force to fracture and partially melt
pieces of quartz. Other deposits from the
K-T boundary revealed similar features,
supporting the hypothesis that Earth ex-
perienced an extraterrestrial impact at the
same time that the dinosaurs died.

One problem with the impact hypoth-
esis, however, is that dust spewing from
velcanic eruptions on Earth could create
similar clay deposits enriched in iridium
and containing shocked quartz. In fact,
at about the same time as the dinosaur

extinction, large outpourings of basaltic
volcanic rock in India (called the Deccan
Traps) and other locations had occurred.
Also, if there was a catastrophic meteor
impact, where was the crater?

In the early 1990s, the 190-kilometer
(120-mile)-wide Chicxulub (p d
“SCHICK-sue-lube”) Crater off the Yu-
catén coast in the Gulf of Mexico was
identified as a likely candidate because
of its structure, age, and size. To create a
crater this large, a 10-kilometer (6-mile)-
wide object compased of rock and/or ice
traveling at speeds up to 72,000 kilome-
ters (45,000 miles) per hour must have
slammed into Earth (Figure 48). Such an
impact would have created huge waves—
estimated to be more than 900 meters
(3000 feet) high—that traveled throughout
the oceans. In addition, the dust and de-
bris lifted into the atmosphere most likely
limited photosynthesis, chilled Earth’s sur-
face, and brought about the extinction of
the dinosaurs and many other species. Fi-
nally, acid rains and global fires may have
added to the environmental disaster.

DEVISING AN EXPERIMENT

Supporting evidence for the meteor impact
hypothesis was provided in 1997 by recov-
ering cores of sediment from the sea floor.
Previous drilling close to the impact site

Figure 4B The K-T meteorite impact event.

Process of Science

did not reveal any K-T deposits. Evidently,
the impact and resulting huge waves had
stripped the ocean floor of its sediment.
However, at 1600 kilometers (1000 miles)
from the impact site, the telltale sediments
from the catastrophe, such as the iridium-
rich clay layer, were preserved in sea floor
sediments.

INTERPRETING THE RESULTS
Convincing evidence of the K-T impact
from this and other cores collected in
2016 suggests that Earth has experienced
many such extraterrestrial impacts over
geologic time. Statistics show that an
impact the size of the K-T event should
occur on Earth about once every 100 mil-
lion years, severely affecting life on Earth
as it did the dinosaurs. This frequency is
consistent with the fossil record, which
indicates that in the last 500 million
years, Earth has experienced five major
extinction events.

THINKING LIKE A SCIENTIST:
WHAT'S NEXT?

What kind of evidence would you expect
to find in coastal rock sequences that
were deposited during the time of the
huge waves that were created by the
metear impact?

© Savvas Learning Company LLC. (2023). All Rights Reserved.

Highlights oceanography
inquiry and how scientists
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Exploring Data

» Using the equation shown in Figure 3.7a,
determine the time it takes sound to reach the deepest part of the ocean,
the Challenger Deep in the Mariana Trench, which is 11,022 meters
(36,161 feet) below sea level. Use the average speed of sound in
seawater of 1507 meters (4945 feet) per second.

NEW Exploring Data Activities help
students engage with graphs and other
data-driven features to enable them to
practice their data interpretation skills.

it

An air gun explosion emits
low frequency sounds @

sediments and rock layers. "~

The sound reflects
off the boundaries

-Rock layer C.

between the layers.

that can penetrate bottom (/g

W\
ALY
A%\

\

W

‘\\\

\ /
N7

A receiver picks up the reflected
sounds, which are analyzed.

—o(3)
4

l .
A /' Depth = Speed of sound X —T'aveé time
'{
/

Ocean floor

(a) A ship conducting seismic pr

ofiling. Note that depth can be determined b
the speed of sound in seawater and the travel time of the sound.

© Savvas Learning Company LLC. (2023). All Rights Reserved.
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Student-Centric Approach

CONCEPT CHECK 8.6 » Evaluate the advantages and disadvantages
of harnessing waves as a source of energy.

1 Discuss some problems that might
result from developing facilities for conver-
sion of wave energy to electrical energy.

2 Describe the locations and power-
generating capability of existing offshore
wave power plants and wave farms.

3 Worldwide, where are the best loca-
tions for new wave farms? Explain the
oceanographic conditions that make
these locations favorable.

RECAP ocean waves produce large amounts of energy.
Although significant problems exist in harnessing wave
energy effectively, several types of devices are extracting
wave energy today.

ESSENTIAL CONCEPTS REVIEW

* All ocean waves begin as disturbances that release energy into
the ocean. Energy sources include wind, the movement of fluids
of different densities (which create internal waves), catastrophic
releases of energy into the ocean by landslides and meteor
impacts, und er sea floor , the 1 pull
of the Moon and the Sun on Earth, and human activities in
the ocean.

* Once initiated, waves transmit energy through matter by setting up
pmmuofasdluory monon ln the particles that make up the matter.
Prog waves are I . or orbital, d dis

on the pattern of particle oscillation. Particles in ccean waves move

primarily in orbital paths.

Selected Key Terms

Use the glossary at the end of this book to discover the meanings of
these Selected Key Terms: ocean wave, atmospheric wave, internal
wave, orbital wave.

Critical Thinking Question

Compare and contrast the properties of the three types of progressive
waves: longitudinal, transverse, and orbital waves.

High-density water

Block dlagram showng the differences between
surface wavee and Inismal waves.

Active Learning Exercise

Working in groups of three, have each student in class pick one of the
folls g types o ive waves: (1) longitudinal wave, (2) trans-
verse wave, and (3) orbital wave. For each type of wave, use your own
words to explain how the wave moves and whether the wave can trans-

mit through the three states of matter: (a) solid, (b) liquid, and (c) gas.
Then recombine as a group and have each student take turns explaining
their wave type.

ESSENTIAL LEARNING CONCEPTS

At the end of this chapter, you should be able to:

O 8.1 Demonstrate an understanding of how
waves are generated and how they move.

[0 8.2 Describe the characteristics of waves.

O 8.3 Discuss how wind-generated waves develop.
O 8.4 Explain how waves change in the surf zorPEs SSiauy

[ 8.5 Specify the origin and characteristics

of tsunami. Essentials of

, Oceanography
0O 8.6 Evaluate the advantages and disadvantagSes
of harnessing waves as a source of ener, —

© Savvas Learning Company LLC. (2023). All Rights Reserved.




Oceanography Animations
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Smart Figures

’ Tidal Patterns

Tidal Patterns
Diurnal
== Semidiurnal

we  Mixed

~Essentials of

'ec_eavnography
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Smart Tables

SnARTTABLE 4.3 COMPARISON OF ENVIRONMENTS INTERPRETED FROM DEPOSITS OF SILICEOUS AND CALCAREOUS OOZE
WURFACH LU N TS

Serface water temperatere
alove vea Foor Ceposity

Mae wcation tesrd

Engaging lecture
videos clearly
explain relevance
of data sets

S S

~Essentials of

'Oceanography
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L. sketch

Learning: Principles

INTRODUCTION

Please sketch around all of the middle phalanges in this image.

cels

+ Contain organelles needd o sustainife

* Life begins ot the el

When a cell requires a particular protein, a
strand of RNA is produced using DNA as a
guide or template. RNA nucleotides are able
to make base pairs with DNA nucleotides. C
pairs with G, and A pairs with U. The

CHAISSON ~ McMILLAN

ASTRONOMY

copy then serves as a blueprint that tell

cell which amino acids to join together {

produce a protein. Thus, the flow of ge: ~“Essentials of

information in a eukaryotic cell is from Oceanography

to RNA to protein (Figure 9.25).

& Previous




The Pearson eText

5.5 Is Seawater Acidic Or Basic?

R A
4 A
© O @
@D shownighighis

CC x@:«w}:@ff.
My Mg

)
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Calcium carbonate

When a cell requires a particular protein, a
strand of RNA is produced using DNA as a
guide or template. RNA nucleotides are able
to make base pairs with DNA nucleotides. C

pairs with G, and A pairs with U. The RNA

. —_— . N——
copy thenserves as'a bitieprint that teliathe The equations below Figure 5.23 show how these chemical reactions involving carbonate

O

minimize changes in the pH of the ocean in a process called buffering ®. Buffering protects
cell which amino acids to join together to ? = R sl
the ocean from getting too acidic or too basic, similarly to how buffered aspirin protects

produce a protein. Thus, the flow of genetic Recall this informa

exam on Friday

sensitive stomachs. For example, if the pH of the ocean increases (becomes too basic), it

P Pearson

information in a eukaryotic cell is from DNA causes HaCO3 to release H', and pH drops. Conversely, if the pH of the ocean decreases

to RNA to protein (Figure 9.219).

(becomes too acidic), HCO3™ combines with H' to remove it, causing pH to rise. In this

Share @

way, buffering prevents large swings of ocean water pH and allows the ocean to stay within

& Previous Next —

a limited range of pH values. Recently, however, increasing amounts of carbon dioxide from

human emissions are beginning to enter the ocean and change the ocean’s pH, making it 2
~ Essentials of

: Oceanography

more acidic. For more details on this process, see Chapter 1615, “The Oceans and Climate

Change.”

e P,
5 Trujillo
b5 Haroi
Thurman
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Oceanography (48179586)

Examine the map of plate boundaries below. Indicate on the
map where you would expect to find an active hydrothermal vent.
Convergent boundaries are shown in blue, divergent in red, and

transform in green.

CHAISSON  McMILLAN

ASTRONOMY

© Savvas Learning Company LLC. (2023). All Rights Reserved.




Learning Catalytics

Composite sketch Confidence Data collection Direction

CHAISSON  McMILLAN

ASTRONOMY
TODAY

o The 1 feld effort 1o push
; an electron acress the
=g S o Sstance of the wire
That ‘gainst thyse o resistance of wires

not 1o conspire
Seeking that beaut

ruinate

¥ )

Expression Highlighting Image upload Long answer Many choice Matching Multiple choice

o The £ feld effont 10 push

HH

Priority Ranking Region Short answer Sketch Word cloud Slide

© Savvas Learning Company LLC. (2023). All Rights Reserved.




Dynamic Study Modules:
Customizing Content through Adaptively

Dynamic Study Modules
help individual students ,

consolidate what they know, ?q; /4
and provide extra practice and ' -
remediation opportunities |
around items with which they | = (i

are struggling. | e :chiar!%raph{/i

PEARSON " CHAISSON  MeMILLAN
ASTRONOMY
. TOPAY s

(b

© Savvas Learning Company LLC



Gradebook

Students per page: 25 «

NAME Cho
Essays
Assigned Points
Class Average
Buckley, Brian
Foley, Katie
Las101, First0.
Las102, FirstD.
Las102, First).
L3as104, FirstD.
Last05, Firstd
Las107, FirstD.
L3s108, FirstD.
Las109, Firstd.
Last10, First1

Lasti1, First1

© Savvas Learning Company LLC. (2023). All Rights Reserved.

Chapter Tb

73[]
00/
00
101
48]
100
86|
3s(]
77]|
100[
79
EH |

" CHAISSON  MeMILLAN

ASTRONOMY

~ Essentials of

;Oceanography




Gradebook

& Klowd Notes. %) 25 MastenngBiology: Dagnost x

¢ Ve emsstinghiology com -

8 Most Visted (3 Camptell 10 € Crazy Kid Trader - You. & MIAP & iCloud © Masteringliclogy © Pearscn @ U85 BB Gotitoey Base @ Find your rep

Ch9 [£as)

Deedem  Summary v Priet em mth A0swers

Chart tem Scare

CHAISSON  McMILLAN

ASTRONOMY
TOPAY '

i

~ Essentials of

Oceanography

© Savvas Learning Company LLC. (2023). All Rights Reserved.




Gradebook

Learning Outcomes Summary
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Demonstrate an understanding of e prnciples of sCeatiic nguiry. A TRO N OM Y
Vision & Change Competency 1: ABILITY TO APPLY THE PROCESS OF SCIENCE

Vision & Change Competency 2: ABILITY TO USE QUANTITATIVE REASONNG

Vision & Change Competency J: ABILITY TO USE MODELING AND SIMULATION

Vision & Change Competency 4: ABILITY TO TAP N TO THE NTERDISCPUNARY NATURE OF SCIENCE

Vision & Change Competency §: ABILITY TO UNDERSTAND THE RELATIONSHIP BETWEEN SCIENCE AND SOCETY

W

Vision & Change Concept 1: EVOLUTION

Visicn & Change Concept 2: STRUCTURE AND FUNCTION B Pearson
Vision & Change Concept 5: SYSTEMS

Vision & Change Concept 3: INFORMATION FLOW, EXCHANGE, AND STORAGE

Demonstrate the abiity 10 read aad mterpret graphs. ~ Essentials of
Oceanography

Demonstrate the abiity 10 think criscaly

Vision & Change Concept &: PATHWAY S AND TRANSFORMATION S OF ENERGY AND MATTER
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