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Since its trailblazing First Edition, Biological Sciences has delivered numerous biology 
teaching innovations that emphasize higher-order thinking skills and conceptual 
understanding rather than an encyclopedic grasp of what is known about biology. 
Central to this shift is a student-centered approach that provides support for mastering 
core content and developing skills that help students learn and practice biology. 

This model represents the 

overarching goal of the Seventh 

Editi。n : To help novice learners 

progress from instruction .. 

Instruction 

Content 

... to become 

active learners 

through practice ... 

. . . . . . . . . . . . . 

Practice 

· . . 

. . and then to apply 

what they have learned 

to new situations ... 

Application 

……………··&……………--t…………………· . 

Skills 

· . . . . . . . . . 
·. · . . .: . . ·. 

.. ultimately 

completing the course 

as e×pert learners who 

think like biol。gists.
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NEW Integrative End of Unit Case Study is introduced following Chapter 
1. Each unit concludes with a 2-page spread that continues the story, guiding 
students through an exploration of key biological elements and scientific 
data. A unifying story about the evolutionary arms race between newts and 
ga民er snakes unfolds to illustrate how biology concepts and the various sub
disciplines of biology are connected across multiple levels from molecules, cells, 
and genetics to evolution and diversity, physiology, and ecology. Materials in 
Mastering Biology suppo忱 in -class and out-of-class activities. 
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14. Large seeds carry more r囚。urces than small seeds and tend to 
have a higher rate of surviv剖，esp配ially a负er being dispersed by 
a bird. Predict how the I配al extinction of toucans will affect由e

palm population over time. 

NEW The End-of
Unit Case Studies 
are supported 
by Ready-t。”G。
τeaching M。dules

in Mastering Biology 
that provide pre
and post-class 
assignments as well 
as a wealth of ideas 
for in-class activities. 
These resources 
will help enliven 
your class time and 
provide students 
w ith opportunities to 
apply what they are 
learning. 

15. PROCESS OF SCIENCE The data in the graphs盯e from two of 
the 22 forest 仕agm四ts studied by the researchers: 7 with 
toucans pr四ent, 15 with toucans absent Why do you think the 
researchers both町ed to study so many forest fragments? 

16. SOCIIDlfyou were a journalist covering由is story, how could 
you use data from白白study to respond to the following social 
media post’ “Evolution is a slow process. Humans do not cause 
evolution in other organisms." 

13. Do these data illustrate direction剖， stabilizing, disruptive, or 
balancing皿lection?Justify your answer in terms of fitness. 

populations they studied. What is the take-home m田二sage of 
the data? 

14 

Sou咐，M Galetti, R Guevara, and M. C Cor恼， eta!. 2013 岛’enc..340:
108~ -1090. 
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11. Toucans disperse seeds of key forest species such as ju军ara palms 
by eating the仕uit and defecating the seeds in new locations, 
sometimes more than a kilometer away. If there盯e no toucans, 
is the genetic diversity of palms likely t。讪crease or decrease 
within forest 仕agments?Why?
a. increase (due to increased g四etic drift) 

b. decrease (duetod配reased gene flow) 
c. decrease (due to decreased mutation rate) 
d decrease (duetod配reased natural selection) 

Human activities 盯e causing the fragmentation of the Brazilian 
Atlantic rain forest. One result is that toucans have become extinct 
or nearly extinct in some of the forest fragments. Does the absence of 
tou四ns affect伽e forest? 

12. QUANTITATIVE Toucans can eat 仕回ts with large seeds because 
their large bills can open wide. Most oth町b町dsm由esame

forest can only eat small seeds. Ecologist Mauro Galetti and his 
colleagues measured the seed sizes of palms in forest fragments 
wi由 andwithout toucans. The graphs show two of the for四t

After Class 

-' PUT IT ALL TOGETHER: Case Study 

Are toucans important to tropical forests? 

During Class 

UNIT 4 

Before Class 

lotroductlon 

Learn I『恕 Objectives

缸里g自睛Iii犁J.'.!i

Overview 

Updated ” Put It 
Al I Together'' 
Case Studies 
appear at the end 
of every chapter and 
provide a sample 
of contemporary 
biology research in 
action. Each case 
study poses questions 
that help students 
connect what they 
learn in ζlass with 
current, real-world 
biology research. At 
least one question 
requires students to 
analyze real data or 
apply quantitative 
skills. 
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The BioSkills reference section appears between 
Chapters 1 and 2, drawing attention to key 
ski I ls students need to suζceed in biology. This 
compendium of easy-to-find reference material 
supports skill development throughout the ιourse. 
Eaιh BioSkill includes praζtice exercises in the book, 
questions in the Study Area of Mastering, and 
assignable, skill-reinforcing activities in Mastering. 

DuanUfylng 81创ogy

NEW 24 Interactive Figures with 
Walkthrough Videos help students 
develop skills to interpret figures, as well 
as develop a better understanding of key 
concepts. Figure Walkthrough Videos are 
embedded in Pearson eText for viewing 
at the initial point of learning and also 
assignable in Mastering with questions that 
help students practice working with visuals. 
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、Makin “els 5.1 Tips川rawi阶叫drates
Drawing sJmple models Is the best wa,; to understand the 
structures of monosaccharldes and gtycosldlc link相比 In these 
mod创s, focus on the overall ~如ape of each monomer and how the 
monomers’ carbons are numbered. You can k锦p the drawings 
simple by showing onνthe hydroxyl gr。ups on the carbons being 
l ilnk，创 together, as In these examp悔 ba段到 on a-glucose: 

。

HO 茸
-OH 

et-6rluι仰

。 。

HO 歹 t 
。

-~ J. 
OH 

a--1, 4-(;,,lyco创iι linK，盼

MODEL Use the ex田nples ab。ve and Figure 5.4b to draw simpli
fiedm。dels of a '3-gluc。semon。saccharide and a p-glucose 
disaccharide with a 启斗 ，4-glycosidic linkage. 

To see 比 model in创on, go to the灿的a州astering Biol。gya

Dynamic whiteboard 
videos support each 
Making Models 
box, bringing the 
modeling activity to life 
and helping students 
better understand how 
to interpret and build 
models. The videos are 
embedded in the eText, 
available in the Study 
Area, and assignable 
as homework in 
Mastering Biology. 

Making Models boxes explicitly teach students how 
to use visual models to learn and do biology. 45 boxes 
throughout the book guide students in deepening their 
understanding of modeling and of biology ζoncepts. Making 
Models are also available for self-study in the Study Area 
and assignable with questions in Mastering. 
3 NEW Making Models boxes are: 

Ch. 5: Tips on Drawing Carbohydrates 
Ch. 40: Tips on Drawing Arrows 
Ch. 48: Tips on Drawing Immune System Processes 
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Unique Chapter
Opening Road-

Transport VE a GV U S 
and Water 

Plants in 
In this chapter you will learn how 

Plants use evaporation and active transport I 
.._ to move materials long_ distances I 

Water potential and the 
factors that a何ect it 

35.1 

by first exploring 

This chapter explores 
how plants move water 
from 伽eir roots to their 
leaves and how they 
transport sugars to 
all of their tissues
sometimes over great 
distances. Sources and sinks 

wt川rive f 州ich are川＋

问阳......幽耻伽幽剧M剧街i咱刷IOgyQ

4 

”ant ti篇ues
• Derm81 

如I , °＇四”e
' •V旭街剖，＇＂

． ，、饵”以衔’而
捆

1屯币；二®

maps set the 
table for learning 
by visually group
ing and organizing 
information to help 
students anticipate 
key ideas as well as 
recognize meaning
ful relationships and 
ζonnections that 
are explored in the 
ζhapter that follows. 
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35.2 

Forces that move 
water from roots 
to shoots 

BIG 
PICTURE 

Big Picture 
Concept Maps 
help students review 
key ideas. Words and 
visuals are integrated 
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Accompanying 
question sets 
enζourage students 
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each Big Piζture. 
Mastering Biology 
provides related 
mapping 
and questions to 
help students work 

higher order 
problems. 
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CRH 

Hallmark Blue-Thread questions throughout the 
text encourage students to engage with content, 
think like biologists, and monitor their learning. 
There are a variety of question types throughout 
the text to help students retrieve and apply 
information and practice skills at all cognitive levels 
of Bloom's taxonomy. 

一 ，－ －－－------ ; 

Anterior 
pituitary 

Adrenal 
gland 

Kidney 

. . . . . . . . . . . . . . • ......... 

C02 

3PGA 

Cortisol : 
Targets 
tissues T 
throughout 
body 

C02 is st。时 at啕ht “ and used during the day. 

C4 
cycle 

Calvin 
cycle Sugar 

Ru BP 

Figure 46.14 The lnteracti。n between Cortisol, ACTH, and 
CRH Is an Example of Negative Feedback . 

./ PROCESS OF SCIENCE Use the figure to devise a test for ad陀nal
failure in humans. 

Figure 10.25 In CAM Plants, Carb。n F1xati。n 。ccurs at Night and the Calvin Cycle Occurs during the Day. 

~ At what part of the day would there be the highest concentration of four-carbon organic acids in the vacuoles 
of CAM plants? 

Hear from every student with Learning Catalytics. Utilizing a variety of question types, 
students recall ideas, apply concepts, and develop critical-thinking skills. Students respond 
using smartphones, tablets, or laptops. Responses are monitored in real-time and allow you 
to see what your students do-and don’t-understand. Instructors can create their own 
questions, draw from community content, or access Pearson’s library of question clusters. 
Focused on key topics, the clusters consist of 2-5 questions about a single data set or sζenario. 
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24.1 How Are Species Defined and 
Identified? 
If your friend tells you she’s planning to study polar bears and gr泣－
zly bears for her summer research project , you’d likely know that 
these animals are distinct species. But what if your friend is going 
to compare forest elephants 
and savanna elephants of After you complete this section, 
Africa? Are 吐ley the same spe- you should be able to ... 
cies or two different species? I Compare mechanisms of 

Evolutionary biologists reproductive isolation. 

have been wrangling with ’ Compare the advantages and 

the definition of species for 
decades-how can you reli
ably distinguish two or more 

disadvantages of different 
species concepts. 

species of bears, elephants, or bacteria in the field or fossil 
record? Although there is no single, universal answer, scientists 
do agree there is a distinction between the generαl d硝nition of a 
species and t he cr iteria used in t he practical identification of spe
cies in particular cases. 

Check Your Understanding Questions at 
the end of every seζtion are tightly aligned to 

the learning objectives for the section. 

Steps t。 Building Understanding 

Each chapter ends with three groups of questio门s that 
build i门 difficu lty

./ TEST YOUR KNOWLEDGE 

Begin by testing your basic knowledge of new information. 

./ TEST YOUR UNDERSTANDING 

Once you ’re co 门fident with the basics, demonstrate 
your deeper understanding of the material . 

./ TEST YOUR PROBLEM-SOLVING SKILLS 

Work towards mastery of the content by answering questions 
that challenge you at the highest level of competency. 

NEW Learning Objectives at the beginning 

of every section make it clear what fundamental 

content students shoL』Id expect to learn and how 

they should be able to apply that knowledge. 

I CHECK YOUR UNDERSTANDING 

./ If you understood this section, you should be able to . . . 

1. Predict which mechanism of reproductive isolation played 
a role in trumpeter speciation in the Amazon basin. Note: 
Trumpeters cannot fly across large rivers. 

2. Determine which species concept(s) could be used to 
identify the number of trumpeter species in the Amazon. 

Answers are av刷

End-of-Chapter Questions are 
organized in three levels-Test Your 

Knowledge, Test Your Understanding, and 
Test Your Problem-Solving Skills-so students 

can build from lower- to higher-order 

cognitive levels of assessment. 



B lue Thread ,questions, throughout the text and figures, help students gauge their learning. 

THE GLOBAL NITROGEN CYCLE 
All estimated values in teragrams 
(10 1ζgrams) of nitrogen per year 

Nitrogen-fixing 
cyano bacteria: 
140 Gu 
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Major reservoir: 
Atmospheric nitrogen (N2l 
σ8% 。f atmosphere) 

Industrial pollution 
(NO, N02): 40 

Industrial production 
of fertilizer (120) and 
burning of fossil 
fuels (30): 150 

、
Nitrogen-fixing bacteria 
irr币ots and soil: 

Natural: 58 Crops：回

Weathe时ng: 20

Figure 53.15 The GI。bal Nitrogen Cycle. Nitrogen enters ecosystems as ammonia or nitrate via fixation from 
atmospheric nitrogen. It is exported in runoff and as nitrogen gas given off by bacteria. 
DATA: D. Fowler et al. 2013. Philosophical Transactio门S of the Royal Society B 368 (1621): 20130165 . 

./ QUANTITATIVE Calculate the percentage of total nitrogen fixation {all downward-pointing arrows) that is caused by 
human activit ies {black arrows). 

Chapter Assessment Grids help instruζtors quickly identify suitable assessment questions 
in the text according to learning outcomes, Bloom's taxonomy level ， ζore conιepts and core 
competencies discussed in the Vision and Change in Undergraduate Biology Education report, 
and when, appliζable， ιommon misconceptions. 

“Blue Thread" questions, including end-of-chapter problems, are ranked 

according to Bloom’s tax on。my and are assignable in Mastering Biology. 

Each question is tagged to a publisher-provided Learning Outcome. 
Instructors may also track their own Learning Outcomes using Mastering Biology. 

When applicable, comm。n student misconceptions are addressed 

and identified with targeted questions. 

Each question that covers a Core Concept from the Vision and Cha门ge

的 Undergraduate Biology Education report is noted in the chapter assessment 
grid and in Mastering Biology. 

Core c。mpetencies from the Vision and Cha门ge 的 Undergraduate 

Biology Education report are indicated in the chapter assessment grid and in 
Mastering Biology. 



Mastering Biology is the teaching and learning platform that empowers you to reach every student. 
By combining trusted author content with digital tools developed to engage students and emulate the 
offi四”hour experience, Mastering personalizes learning and improves results for eaζh student. 
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Ready~ro-Go Teaching 
Modules offer prepared ω 

teaching tools for use - - 。第1削、rltl<喇喇l剧唱

before, during, and after 
class, including ideas for ......... 
in-class active learning. ., 

弓

The modules inιorporate 
the best that the text, .. ’E 

lo<tu, Exprn...oa: \UlbJ.am 

Mastering Biology, and 
” ’ ””” 

Learning Catalytics have 

’ to offer and can be 
accessed through the …... , ... ... ’”’阳， 民国阻碍事lld ·＂＇划m阳＂＂＂出』

Instructor Resources area 
of Mastering Biology. 
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NEW Early Alerts in 
Mastering Biology uses 
scores and behavioral data 
to help instructors identify 
individual students at risk 
of not performing wel I 
in the course. This insight 
enables instructors to 
provide informed feedback 
and suppo内 at the moment 
struggling students need 
it so they can stay-and 
succeed-in the course. 
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Dynamic Study Modules, based on the 
latest developments in ζognitive science, adapt 
to student performance in real time to help stu唰
dents study course topics. As a result, students 
build the confidenζe they need to deepen their 
understanding, participate meaningfully, and 
perform better-in and out of class. Available 
on smartphones, tablets, and computers. 
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Adaptive Follow-Up Assignments provide eaζh 
student with targeted question sets that address the 
specific concepts and skills he or she struggled with in the 
original homework assignment. 

。

Additional Mastering Resources 
include: BioFlix, Graphlt! aιtivities, H HM I 
videos, animations, concept maps, new 
tutorials, and many other tools to engage 
students and bring concepts to life. Available 
for self-study and assignment. 
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丁his garter snake, Thamnophis sirtalis, is a fearsome 

predator. It devours whatever it can easily 

overpower, including snai ls, slugs, earthworms, 

frogs, bird nestlings, mice-and newts. Can it 

counter the deadly defense of the rough-skinned 
newt (see back cover)? You’II find out the answer in 

this edition of Biological Science, whi le exploring an 

ongo i ng 宅volutionary arms race” between snakes 

and newts (see the case study at the end of Unit 4 

on pages 530-531 ). 
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