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Unit Openers

UNIT 2

Ecology and the Natural World

Healthy environment: How do we s

hall re often

Chapter 3 Environmental Systems: Matter, Energy, and Life

Chapter 4 Evolution, Specles Interactions, and Blological
Communitles

Chapter 5 Human Populations
Chapter 6 Blomes and BlodIiversity
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Chapter Openers

6.1 TERRESTRIAL BIOMES

2 . - g -
Bl Guiding Questions
What are nine major terrestrial biomes, and what environmental conditions
control their distribution?

size of New Jersey forms
of nutrients from the
CON, http://wwwenoaa.

Use the Practices

Obtaining, Evaluating, and Communicating Infermation: What terrestrial e
biome are you located in? Create a graphic organizer to show which biome(s) | Eioeon,asintensica
you are located in and closest to, the climatic conditions of the biome or
biomes, and the most common species found in the biome. Bt e

) Case Study:
Crosscutting Conc

Biological communities are strongly shaped by temperature ranges and the
Guif of Mexico, near the Missi . e . . .
wnnoaqutciencaty,  @Vailability of moisture. As we evaluate potential effects of environmental change,
shrimp, fish, and oysterfisher L .
pevesotisdendzne 11'S USEfUI tO start by examining how these factors influence general patterns of
an ecological one. Marine bi¢ . . . 3 - . .
coysemwsolpigbe  plant and animal distribution. Biome is aterm we use to describe these broad
To evaluate the problem, m: . . apn
mappingareasofiowonge  ClASSeS Of biological communities. If we know the range of temperature and
Loulsiana coast in 1985. Eve
amdwstaesswtnonse  precipitation in a particular place, we can generally predict what kind of biome is
million (ppm). At 2 ppm, nea

meogansmsandpin® - |ilcely to occur there, in the absence of human disturbance (fig. 6.3).

In the 1980s, fishing crews be

this chapter to collect
id your evidence as you

s mnceusormvrer AN important characteristic of each biome is its biodiversity, or the number and
variety of biological species that live there. Species not only create much of the
structure and functions of an ecosystem but, as we discussed in chapter 3, also
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Real-World Connections

Exploring Science

Restoring Coral Reefs

Gene Ed|tmg Coral reefs are among the richest and most endangered survive much warmer water than most corals can tolerate.
biological communities on earth, the marine equivalent of Natural selection has produced this unusual population, as
Humans have kn¢ tropical rainforests in diversitv. productivitv. and complexity. heat-tolerant individuals survived but intolerant ones did not.

MATH Examining Climate Graphs

Among the nine types of terrestrial blomes you’ve Just read about, one of the
Important factors Is the humber of months when the average temperature Is below
freezing (0°C). This Is because most plants photosynthesize most actlvely when
daytime temperatures are well above freezing—and when water Is fluld, not frozen
(see chapter 3). Among the blome examples shown, how many sites have fewer
than 3 months when the average temperature Is above 0°? How many sltes have
all months above freezing? Look at flgure 6.3. Do all deserts have average yearly
temperatures above freezing? Now look at flgure 6.4. Which blome do you live In?
Which blome do most Americans llve In?

thousands of small corals have been
transplanted to damaged or depleted
reefs.

Focusing on genetic variants might
increase the success of restoration
efforts. In a lagoon in American Samoa,
corals have been found that can

at are good to buy. Avoid slow-growing
ators, such as swordfish, marlin, bluefin
albacore tuna.

e-grown coffee and chocolate. These
organic and often “fair trade” varieties
ort workers' families as well as biodiver-
DWing regions.

ainably harvested wood products. Your
es will start carrying sustainable wood
if you and your friends ask for them.
consumers are amazingly effective
226 PRINCIPLES OF ENVIRONMENTAL SCIENCE | Unit2 | Ecology and the Natural World change!

FIGURE 1 Fragments of staghom and
elkhom coral can be cultivated in nurseries
and used to replenish damaged reef
systems.
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Engaging Visuals

What happens if the pyramid is disrupted?
How do energy and matter move through systems? app Pyra P
William P. Cunningham Ecosystems undergo many types of Oftel recover In
Mary Ann Cunninghan Movement of energy and matter unites the parts of a system. In the Gulf of Mexico (opening case study), movement of water time; sometimes they shift to a new type of system structure. Forestfire Is a disturbance that

and nutrlents supports photosynthesis, which supports the ecosystem. But excess nutrients can trigger so much algal and bacterial

growth that the system becomes unstable. For ecosystems In general, It Is helpful to group organisms by trophic levels (feeding
lovald In nanaral mattar nlantch herbiv

eliminates primary production for a short ime. Fire also accelerates movement of nutrients
through the system, so that nutrients once locked up In standing trees become avallable to

support a burst of new growth.
15. Decompos-
Removal of other trophic levels also disturbs an ecosystem. If there are too many predators, prey
Movement of moist LH spedes disappear. A of foxes, for example, may eliminate the
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Reviews and Assessments

GD Further: Data ﬁ“aWS'S Lab 2. Which area has the wettest climate? Which is driest?

Climatologists, geographers, biologists, and others oftenwant 3 oy, do the maximum and minimum menthly rainfalls in

to explain differences in biodiversity, or in water resources, for San Diego and Belém compare? Note that the axis scale

example. To describe and compare regional climate conditions, changes for Belém, because there's no room to plot such
el they use dimographs, graphs that plot precipitation and high numbers.

temperature variation over a year. If you take a few minutes to
make sure you understand these graphs, they will be useful in 4. What would a climate graph look like where you live?
helping you remember and explain differences in the biomes Sketching one out, then compare it to a graph for a biome
Critical discussed in this chapter. similar to yours in this chapter.

Mary Ann Cunningham

1. How San Diego, Philadelphia,
California, USA Pennsylvania, USA Belém, Brazil

°C mm
EﬁE{ 16.4°C 259 mm 4 1024 mm
2. Throi

peral
dition
3. Expli
terisi

4, Des
and |

Month

-8—& Temperature (°C)
5. Expli —-8—& Precipitation {mm)
ers. i JNF Months above freezing
A, FIGURE1 Moisture availability depends on temperature
{
% ] E::cplop;:t':’a"n“c*ds I as well as precipitation. The horizontal axis on these
i climate diagrams shows months of the year; vertical

Bl Frecpliaion exceads axes show temperature (feff side) and precipitation

- - u
Guidi Shin {righf). The number of dry months (shaded yellow) and
Il Frecipitztion scale e . ; .
e wetter months [blue) varies with gecgraphic location.
What Yearly annual temperature ("C) and precipitation (mm)

frashy are shown at the top of each graph.
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Modeling Exercises,
Experiments, and
Simulations

Guided Inquiry and
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Virtual Labs

¢ MICROSCOPY - POND WATER WET MOUNT

INTRODUCTION LABORATORY SIMULATION

ﬁ FEEDEACK

’

< MICROSCOPY - POND WATER WET MOUNT

INTRODUCTION LABORATORY SIMULATION

ﬁ FEEDBACK

INTRODUCTION ORAT: SIMULATION

— ___

¢ MICROSCOPY - POND WATER WET MOUNT

INTRODUCTION Question

What are advantages to using a wet mount slide preparation?
Select all that apply

» A The specimen could be viewed moving.

=8 My Notes -

. Using pipette, obtain drop of pond water and place at
center of slide

2. Using tweezers, add cover slip. Be careful to avoid air
bubbles trapped between the slide and cover slip

3. Place slide onto microscope stage

4 Use fine focus knob to adjust image. When focused, a
question will appear

X

6 FEEDBACK

PHASE 1:
Create Wet Mount

Complete the follawing
steps:

ng pipette, obtain
p of pond water
i place at center of

ng tweezers, add
er zlip. Be careful
hvoid air bubbles
bped between the
e and cover slip

ce slide onto
roscope stage

b fine focus knob to
st image. When
used, a guestion
appear
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Pacing guides
Suggested approach
Classroom activities
with differentiated

instruction

ELL support
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The ecological consequences of ocean acidification are profound. though not as well understood as the chemistry behind the Page 79

process| Corals and certain groups of plankton, such as pteropods ([‘_—'_’}] Fig. 3.20), are most vulnerable because of the type of i
I carbonate they make] Plankton communities are likely to be radically altered, especially in the Southern Ocean where scientists i i

use pteropods as an indicator of ecosystem health. |As acidification becomes more severe, it will affect other important plankton, such as

foraminifera. Ocean acidification might enhance the growth of plankton that remove CO, from the atmosphere or foster the formation BE
of cooling clouds and thus help mitigate climate change. It is also possible that acidification might reduce the ocean’s CO, uptake and

accelerate climate change by increasing its release to the atmosphere. If it ends up negatively impacting plankton.[all marine ecosystems
will be affected, because plankton form the basis of the food web in most of these ecosystems.

Healthy shell (normal pH) g m [l B8 @ x

0 @ O

Damaged shell (lower pH)
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Marine Science

as1r0 | Michaed €. Huber

Willam P, Cunningharn
Mary Ann Cunii

MDD o o9 conceps compeea

Multiple Select Question

Select all that apply
Which of the following are ways humans have negatively impacted the environment?

O We have drained wetlands.
[0 We have polluted our waters and atmosphere.
O we have developed alternate fuel sources.

[0 We recycle.

(%) Need help? Review these concept resources.

EE Read About the Concept

Adaptive SmartBook

Exit Assignment x

Biotic factors

e biofic factors of an organism’s environment include all other forms of life that it interacts with. Some broad categories are: plants
that carry on photosynthesis: animals that eat other organisms; bacteria and fungi that cause decay: bacteria, viruses, and other
parasitic organisms that cause disease; and other individuals of the same species|

Limiting Factors

Although organisms interact with their surroundings in many ways, certain factors may be critical to a particular species’ success. A
shortage or absence of a specific factor restricts the success of the species; thus, it is known as a limiting factor Limiting factors may be
either abiotic or biotic and can be quite different from one species to another. Many plants are limited by scarcity of water. light, or
specific soil nutrients such as nitrogen or phosphorus. Monarch butterflies are limited by the number of available milkweed plants,

since their developing caterpillars use this plant as their only food source. (See (& figure 5.2.)

Highlighted
content adapts
as students
work through
the practice
sets.

Exit Assignment X

Rate your confidence to submit your answer. | ‘ | ‘ ‘ ‘

Examples of agricultural practices that could aid In the restoration of ecological balance Include which of the following?

snsumption for the growing of crops

Reason: Humans must apply more water and energy conservation strategles In agriculture

Using more biological pest controls

Practice sets with instant feedback
o measure understanding and
personalize the learning path based
on student responses.

sell heaith




Digital Integration

v MAXIMUM ACCESS FOR STUDENTS:
Full LMS Integration with Grade Passback & Sync

v FULL Integration/ Sync Across All devices

v Online, Print, or Hybrid. You have Options.

Clever
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