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Who this is for:

¢ For use with 7th- 12t graders

e Supplementary - Units vary in length (7 lesson
max)

e [n full or in part

e 12th graders may just use the data

e May use components for specific goals - like
inbreeding




What is Ecology Disrupted?

e An instructional approach for linking
ecological function to daily life and human
environmental impact

e Scope and Sequence Guidelines, & Textbooks

often separate ecology and human impact into
two units

e Can use human impact to understand ecological
function




What is Ecology Disrupted?

e An instructional approach for linking ecological function
to daily life and human environmental impact

Daily Life —> Environmental Issue

Daily Life Ecological Environmental
Function Issue




Example: Highways Block Bighorn S

Ecological ' \
Dally Life g Environm
Function Issue

Building highways to make travel fast can disrupt bighorn
sheep habitat by making barriers that prevent sheep from
from different populations from breeding with one another.




What is Ecology Disrupted?

® An instructional approach for linking
ecological function to daily life and human

environmental impact

e Each topic is based upon PUBLISHED DATA.
Real data collected by scientists

Ecology Letters, (2005) 8: 1029-1038 doi: 10.1111/j.1461-0248.2005.00804.x

Highways block gene flow and cause a rapid decline
in genetic diversity of desert bighorn sheep

Collapse of Coastal Ecosystems
Jeremy B. C. Jackson,’2* Michael X. Kirby,® Wolfgang H. Berger," Karen A. Bjorndal,* Louis W. Botsford,®
Increased salinization of fresh water in the
northeastern United States

Sujay S. Kaushal***, Peter M. Groffman*, Gene E. Likens**, Kenneth T. BeltS, William P. Stack", Victoria R. Kelly*,
Lawrence E. Band!, and Gary T. Fisher**
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What is Ecology Disrupted?

e An instructional approach for linking ecological function
daily life and human environmental impact

e Each topic is based upon PUBLISHED DATA. Real data collected
by scientists

¢ Includes media from American Museum of Natural History

Browse Bulletins 09/1472012 3:35 L = 1210172011 2:46

All Science Bulletins ® e Protecting Wildlife in i o - Earth's Green
aChanging Climate ‘&g~ ( Carbon Machine

ASTRO

Documentaries

Visualizations

News

EARTH ey R 05/01/2011 2:44 04/01/2008 2:53
AR 7=  Coral Reefs in Hot s v Global Fires 2002 -
Documentaries L3 Ry Vet a 2008

Visualizations

BIO

Documentaries

Visualizations 09/01/2007 2:35 e 06/01/2006 2:42

News Human Footprint . Congo River
A A s A

HUMAN

Documentaries

News

Climate Events




Major Overarching Learning GC

e |earning of the relationship of human impact and da
life to ecological function

e The role of data in making scientific conclusions

Common Core Standards

Evidence - make reasoned judgments based on research
Determine central ideas and summarize

Follow multi-step procedure

Integrate quantitative information in both words and
diagrams

Compare and contrast information gained from
experiments with video, multi-media or text




Common Core Continued

Cite specific textual evidence to support analysis of science a
technical texts (CCSS.ELA-Literacy.RST.6-8.1)

Determine the central ideas or conclusions of a text; provide an

accurate summary of the text distinct from prior knowledge or
opinions (CCSS.ELA-Literacy.RST.6-8.2)

Follow precisely a multistep procedure when carrying out
experiments, taking measurements, or performing technical tasks.

Integrate quantitative or technical information expressed in words
in a text with a version of that information expressed visually (e.g.,
in a flowchart, diagram, model, graph, or table) (CCSS.ELA-
Literacy.RST.6-8.7 )

Distinguish among facts, reasoned judgment based on research
findings, and speculation in a text (CCSS.ELA-Literacy.RST.6-8.8 )

Compare and contrast the information gained from experiments,
simulations, video, or multimedia sources with that gained from
reading a text on the same topic (CCSS.ELA-Literacy.RST.6-8.9 )




National Science Educatio
Standards

e Science as Inquiry, Content Standard A - abilities necessary
to do inquiry

e Life Science, Content Standard C
e Populations and Ecosystems
e The Interdependence of Organisms
e Reproduction and Heredity

e Science in Personal and Social Perspectives, Content
Standard F

e Populations, Resources and Environments
¢ Environmental Quality
e Natural Hazards and Human Induced Hazards




Next Generation Science
Standards

e Practice of Science
¢ Analyzing and interpreting data
e (Constructing explanations
e Engaging in argument from evidence

e (Crosscutting Concepts
e (Cause and effect
e Systems and system models
e Energy and matter: Flows, cycles, and conservation
e Stability and change

e Disciplinary Core ldeas
e Ecology
¢ Human Impact
e Genetic Diversity




ECO log y D i S rU pted Human impacts demonstrate ecological principles.

APPS AND KIOSKS %

Ecology Disrupted

A Message to
Teachers

How To Use the
Ecology Disrupted
Materials

» Bighorn Sheep
» Winter Roads

» Chesapeake Bay

Contributed Materials

Ecology Disrupted

Using real scientific data about daily life to link environmental is

processes in secondary school science classrooms.
Ecology Disrupted offers a set of classroom-tested case study curriculum units be
research on environmental impacts that arise from daily life activities.

+ The research is introduced using videos produced by the Museum's Science |

« Additional video profiles give the research a human face, showing scientists in
personal perspectives that motivate their work.

« Students work with real data sets from the published research and perform an:
research findings, and elicit awareness of the ecological principles at work.

By explicitly connecting ecological processes to environmental issues that result v
these processes, students can begin to understand their personal connections to

Read A Message to Teachers to learn more about the pedagogical approach of




Bighorn Sheep

APPS AND KIOSKS =/

Learning Goals and Standards
Ecology Disrupted

A Message to
Teachers

How To Use the
Ecology Disrupted
Materials

¥ Bighorn Sheep

Learning Goals and
Standards

» Lesson Plans

Working through the "Bighorn Sheep" unit, students will develop a deeper understanding of the following big
ideas:

1. Ecological and Biological Concepts in the Context of Human Impact
+ Habitat

Assessments o Habitat is the full area and physical environment where an organism lives.

o Habitat fragmentation, when an ecosystem is broken into pieces, can threaten the survival of some
» Winter Roads species.




Bighorn Sheep
Overarching Goals

How people impact
e Habitat
e Populations

Sustainable strategies for minimizing habitat impact
Inbreeding

Data analysis

e Making claims based on evidence
e Measurement

¢ Genetic Diversity - F; Values

Science as a human endeavor




¥ Bighorn Sheep

Learning Goals and
Standards

v Lesson Plans

Scientific Process in
Action

» Exploring the Role of
Isolated Populations
in Inbreeding

» HowDo You
Investigate and
Represent Data?

» Representing and
Making Meaning
from Data

» Ecology Disrupted
Assessments

» Settingthe Stage:The

v Lesson Plans

w Setting the Stage: The
Scientific Process in
Action

Highways Block
Bighorn Sheep

Meet the Bighorn
Sheep

Setting the Stage: The Scientific Process in Action

DOWNLOADS

Download the files below to use
offline,

or to incorporate into your own
lesson

planning tools.

Setting the Stage lesson plan

“A PDF
Text

3 DOC

Highways Impact

Setting the Stage
LEARNING GOALS investigation booklet

What We Are Hoping For: Learning Goals

Boundaries and
Isolation

4 PDF

Isolation and Mate
Choice

Scientist Profile: Dr.
Clinton Epps

How can DNA be

used to determine
if populations are
isolated from one
another?




Slideshow Function

Orientation to:

Region
Bighorn Sheep
Maps

Map key

Role of highways in Vegas
economy

Essential question “How
might being able to drive
between LA and Las Vegas
in just four hours impact
bighorn sheep?”
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Setting the Stage

v Lesson Plans

w Setting the Stage: The
Scientific Process in
Action

Highways Block
Bighorn Sheep

Meet the Bighorn
Sheep

Highways Impact

Boundaries and
Isolation

Isolation and Mate
Choice

Scientist Profile: Dr.
Clinton Epps

How can DNA be

used to determine
if populations are
isolated from one

another?

Full Profile (6:27)
2 Videos

Full Profile (6:27)

Excerpt (0:57)

8. Complete an activity that models how DNA can be used to detect isolated bighorn sheep
populations. (5 minutes)

. CLASSROOM ACTIVITY
How can DNA be used to determine if populations are isolated from
\
J

one another?

Use popsicle sticks, M&Ms or other colored tokens to demonstrate how DNA can be
used to determine whether populations are isolated from one another.




Exploring the Role of Isolatt
Populations in Inbreeding

¥ Bighorn Sheep v Lesson Plans

Learning Goals and » Setting the Stage: The
Standards Scientific Process in

L Pl Action
eSSOlil ans v Exploring the Role of v Exploring the Role of
» Setting the Stage: The Isolated Populations Isolated Populations

Scientific Process in in Inbreeding in Inbreeding
Action

Exploring the Role of Define Bighorn
Isolated Populations Sheep Populations
in Inbreeding Inbreeding Case

How Do You Studies Activity |nbre.eding.Cf:se
Investigate and Part1 Studies Activity

Represent Data? Inbreeding Case Part1

Representing and Studies Activity Inbreeding Case
Making Meaning g Studies Activity
from Data » HowDo You Part 2

» Ecology Disrupted Investigate and
9 B Represent Data?

How Scientists How Scientists

Define Bighorn
Sheep Populations

Assessments




Exploring the Role of Isolate
Populations in Inbreeding

Dogs

Thoroughbred horses
Florida Panther

Maple syrup urine disease
in Amish

Habsburg Royal Family

Examples of Inbreeding in Wild and Domestic Animals
Domestic Dogs Florida Panthers Thoroughbred Horses

Why has
inbreeding
occurred?

Describe
the related
health
problems




¥ Bighorn Sheep

Learning Goals and
Standards

v Lesson Plans

» Settingthe Stage:The
Scientific Process in
Action

» Exploring the Role of
Isolated Populations
in Inbreeding

» How Do You
Investigate and
Represent Data?

» Representing and
Making Meaning
from Data

» Ecology Disrupted

Assessments

How Do You Investigate and Represent Data?
DOWNLOADS

v How Do You
Investigate and
Represent Data?

DNA from
Droppings

low Do You Investigate and
lepresent Data? lesson plan

low Do You Investigate and
Represent Data? investigation
booklet

Introducing the
DNA Datasets

Analyzing the DNA
Datasets

Instructions on
How to Analyze the
DNA Datasets

Extension: Genetic
Distance Values
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EICELIGGESUGELRGEE  Cady sheep

i 1. Based only upon geographic distance Oupadsheer | $371

2. Based on genetic data Grantesheep | 1137

3. Predict highway location Newberry sheep | {

¥




EICELIGGESUGELRGEE  Cady sheep

2l 1. Based only upon geographic distance OdDadshesp | 3313

2. Based on genetic data Grantesheep | 177

3. Predict highway location Nawbory S I
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Cady Mountains
SCALE: 1 cm =5 km = 55 football fields



i 1. Based only upon geographic distance
2. Based on genetic data
3. Predict highway location

Cady Mountains
SCALE: 1 cm = 5 km = 55 football fields



How do you investigate an

represent data?’

v How Do You
Investigate and
Represent Data?

DNA from
Droppings

Extension: Genetic Distance Values

Introducing the
DNA Datasets

Analyzing the DNA
Datasets

Instructions on
How to Analyze the
DNA Datasets

Extension: Genetic
Distance Values




v Representing and v Ecology Disrupted

Making Meaning
from Data

¥ Bighorn Sheep

Learning Goals and
Standards

Populations Live in
Habitats

v Lesson Plans

» Setting the Stage:The

Scientific Process in
Action

Representing the
Data ona Map

Using Data to

Highways Block
Bighorn Sheep
Graphic Organizer

Science Bulletin:
Roads Influence
Animal Genes

Exploring the Role of Make Claims ffie";f B‘:‘Z’fi"‘
ew Bloo Ives
Isolated Populations New Life to Florida
in Inbreeding Panthers
How Do You Science Bulletin:
Investigate and '-°99e’5h'mpe'“
Monarc
Represent Data? Butterflies
Representing and Science Bulletin: Oil
Making Meaning Spill's Other
from Data Victims
. Science Bulletin:
e Plastic Trash
Assessments Threatens Remote
Seabirds

Science Bulletin:
Species and
Sprawl: A Road
Runs Through It
Bringing the
Stories Together



Ecology Disrupted: Changes to Habitats Can
Unexpectedly Disrupt Populations

DOWNLOADS

Download the files below to use
offline, or to incorporate into your
own lesson planning tools.

Ecology Disrupted:
Changes to Habitats
lesson plan

Investigation Booklet: Bighorn Sheep: Lessons 5 and 6: Ecology Disrupted:

- Complete the tables below:
= PDF Questions Bighorn Sheep Monarch Butterflies
1. How have
Text people changed
the habitat in this
example?

DOC

2. Why do people
change the
habitat?

How does it help
us?

3. How do the
habitat changes
impact
populations in
this area?

4. How do you
know that the
habitat is being
changed and that
local populations
are affected?

Describe the
evidence or data.

5. Suggest how to
solve this
problem.




3. Watch other Science Bulletins and complete the graphic organizers for each. (50 min)

Students watch additional Science Bulletins videos to learn about how human daily life can affect ecological
function, and to pull out the ecological principles.

SCIENCE BULLETINS
Science Bulletin: Roads Influence Animal Genes

s+ Roads connect people, but they separate animals.

i SCIENCE BULLETINS
Science Bulletin: New Blood Gives New Life to Florida Panthers

8 Endangered Florida panthers benefited from the introduction of Texan pumas in their
ranks.




B SCIENCE BULLETINS
e B Science Bulletin: Oil Spill's Other Victims

Beyond oil-coated pelicans, the spill imperils many lesser-known species.

m - e SCIENCE BULLETINS
- "'ﬁ Science Bulletin: Plastic Trash Threatens Remote Seabirds

|
_ A5

F ey c..‘. Even isolated colonies of Pacific albatrosses can eat a stomach-full of plastic trash.

7 ‘ SCIENCE BULLETINS
. Science Bulletin: Species and Sprawl: A Road Runs Through It

As the suburbs flourish, animals struggle to survive.



Science Bulletin: Species and Sprawl: A Road Runs
Through It

| DOWNLOADS

Download the files below to use
offline, or to incorporate into your
own lesson planning tools.

Science Bulletin:
Species and Sprawl:

A Road Runs Through It
HD Video

SD Video (iPod)

Species and Sprawl:
A Road Runs Through It
teacher's guide

ONLINE MEDIA

“. PDF
+ Science Bulletin: Species and Sprawl: A Road Runs Through It
video Text
TEACHER'S GUIDE DoC
Recall the Ecology Disrupted curriculum learning goals:
1. Human daily life can disrupt ecological function leading to Species and Sprawl:
environmental issues. A Road Runs Through It

_— . . . graphic organizer
2. Scientists can collect data to investigate human impact local ecology.

Students watch additional Science Bulletins videos to learn about how “% PDF
human daily life can affect ecological function, and to pull out the

ecological principles. An introduction to the video and background Text
information are provided below.

3 DOC




¥ Bighorn Sheep

Learning Goals and
Standards

v Lesson Plans

» Setting the Stage: The
Scientific Process in
Action

» Exploring the Role of
Isolated Populations
in Inbreeding

» HowDo You
Investigate and
Represent Data?

» Representing and
Making Meaning
from Data

» Ecology Disrupted
Assessments

» Bighorn Sheep

» Winter Roads

» Chesapeake Bay

¥ Winter Roads

Learning Goals and
Standards

» Lesson Plans

Assessments
» Media




Learning Goals and Standards

Working through the "Winter Roads" unit, students will develop a deeper understanding of the following big
ideas:

[N

. Ecological and Biological Concepts in the Context of Human Impact
Abiotic and Biotic Factors

o An ecosystem is comprised of non-living (abiotic) and living (biotic) components.

o Changing abiotic factors of an ecosystem affects the living organisms (biotic factors) in the ecosystem.

Water is essential to life
o Organisms need a clean water supply.

> Changing abiotic characteristics can make water inhospitable to life.

> Drinking water supplies are often located far from the cities that use them.

Runoff
> Water circulates through natural and human-made environments.

o Water picks up man-made and natural materials as it moves across surfaces.



Winter Roads
Overarching Goals

How people impact
e Abiotic Factors/Biotic Factors
® Runoff

Sustainable strategies for minimizing changing abiotic factors
Water is essential to life

Data analysis
Making claims based on evidence
Graphing
e The importance of scale
e The importance of graphs for comparing data
Science is a human endeavor




¥ Winter Roads

Standards
v Lesson Plans

p Settingthe Stage
Salt in Our Lives

How Do You
Investigate and
Represent Data?

» Representing and
Making Meaning
from Data

» Ecology Disrupted
Assessments
» Media

Learning Goals and

Water in Our Lives

v Lesson Plans

w Setting the Stage

Accessing Prior
Knowledge

Winter Roads
Make Salty
Streams

Baltimore Winters

Scientist Profile: Dr.
Sujay Kaushal

How Can We Test?




Baltimore Winte

Orientation to:

Baltimore area

Baltimore winters
(snow and ice)

= S

Road cleari ng

Essential question “How
might snowy and icy roads
affect Baltimore area’s
water supply?”



v Lesson Plans

v Winter Roads v Salt in Our Lives

w Setting the Stage Learning Goals and Saltand Tomato
Accessing Prior Standards Plants
Knowledge v Lesson Plans
Winter Roads ) Setting the Stage Salt and Plant Cells
Make Salty Salt in Our Li
Streams tin Our Lives Caltand
Baltimore Winters Water in Our Lives Ecosystems
o e How Do You
Scientist Profile: Dr. Investigate and Salt Level
Sujay Kaushal Represent Data? Demonstration

How Can We Test?

» Representing and
Making Meaning
from Data

» Ecology Disrupted

Dose Makes the
Difference

Assessments
» Media
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Tomato plant w/o salt

Tomato plant w/ salt

The Effect of Salt on Plant Cells

A S DOWNLOADS

Salt and Plant Cells teacher’s guide

Text

poc

Osmosis Demonstration worksheet

Text

DoC

TEACHER'S GUIDE /3 Answer Key (PDF)

Salting an eggplant demonstrates the effect of salt on plant cells.

Salting the eggplant




v Salt in Our Lives Salt and Ecosyste

Saltand Tomato
Plants

Salt and Plant Cells ® Freshwater

Saltand
Ecosystems

Salt Level
Demonstration Estuary

Dose Makes the
Difference

® Forest

Wetlands (Marsh and
Swamp)

Ocean

S




A SALT CONCENTRATION GUIDE in mg/L:

67.5 Harms forest pine trees

100 Maximum allowed in NYC drinking water

226 Kills tiny freshwater plants and animals

Tastes salty. Maximum allowed in drinking water by the

259 Environmental Protection Agency

400 Will kill some freshwater frogs

Will kill some freshwater fish like trout.

LU Considered to be brackish or salty water

3,000 Lowest salt level found in the New York/New Jersey estuary

30,000 Highest level in the New York/New Jersey estuary

32,000 Average in ocean off of Long Island and New Jersey




¥ Winter Roads v Water in Our Lives

Learning Goals and Where Water
Standards Comes From

v Lesson Plans How Water Moves
p Setting the Stage

| . Water Tale of Two
Salt in Our Lives Cities

>
» Water in Our Lives
»

How Do You X
l nvestigate a nd WATERSHED

RESERVOIRS

Represent Data? ———

& TUNNELS

Representing and 5 KEEPING IT CLEAN

Making Meaning - —

from Data » TO CONSERVE
» Ecology Disrupted | BRAIN
Assessments ' -

COMBINED SEWER

’ M e d i a OVERFLOW

WHAT YOU CAN DO
ABOUT POLLUTION

DRAIN




v How Do You

- Investigate and
v Winter Roads Represent Data?
Learning Goals and Land Affects Water
Standards Where to Collect
v Lesson Plans Data

How to Represent
Data

» Settingthe Stage

» SaltinOur Lives Setting Up Graphs
» Water in Our Lives
Annual Average Salt Levels in Baltimore County Streams
» How Do You
InveStigate and Forested Area S:b::bag Area l:’Urtl:a_n gema
Represent Data? e Siopere | e

» Representing and

Making Meaning

from Data il x 3
’ ECO[Ogy Dlsrupted Avrage Salt Content in mgILi 777
Assessments e pes Bt S

2001 266 68.81 23547
2002 2.39 89.08 256.34
2003 269 96.74 358.47
2004 277 115.70 454.90
2005 266 181.23 777.73
2008 262 98.05 548.36
2007 288 141.39 42717
2008 2.86 110.37 303.64
3.03 211.17 716.44

» Media




SEASONAL SALT CONTENT fopulf;ionrvem e Name
IN A BALTIMORE STREAM  (Peoplepersa : Date:

Type of Stream:

. [ Forest Stream
—1 1700 I T [0 Suburban Stream
[J Urban Stream

1000 mg/L:
Kills some freshwater

Maximum salt content
allowed by EPA, tastes

100 mg/ L:
Maximum Salt Content
allowed in NYC
Drinking Water

Seasonal Salt Concentration in Urban, Suburban and
Forested Streams near Baltimore

1 Type of
Stream
__ Forested

- . Suburban
Urban

1000+

5004

Salt Concentration in Water (mgs per Liter)

2005 2006 m 2008 2009 2010
5 wmE = 5 Wb =5 Wk = 5 wik =5 wt =+ w
s5c 55t 558 s5: 55 £
wv v wv wv %]




¥ Winter Roads

Learning Goals and
Standards

v Lesson Plans
Setting the Stage
Salt in Our Lives

>
>
» Water in Our Lives
>

How Do You
Investigate and
Represent Data?

Representing and
Making Meaning
from Data

» Ecology Disrupted
Assessments
» Media

v Representing and

Making Meaning
from Data
Setting Up Graphs
Contextualizing
Data
Comparing Graphs,
Making
Conclusions

Generalizing
Conclusions to
Your Water Supply

Ecology Disrupted: A Change in Any Ecosystem
Factor, Living or Non-Living, Can Unexpectedly
Disrupt the Ecosystem




v Ecology Disrupted

Biotic and Abiotic
Factors

Questions Winter Roads

1. What abiotic
factor(s) have
people
changed?

Winter Roads
Make Salty change e | _
Streams Graphic wetcacer? || jght Pollution: Beyond the Glare
Orga n izer :l)\;r;y does it help
ng ht pOllUtiOﬂ: 3. How do these
Beyond the Glare the Ining (blotic
and non-living
Urban Heat Island g:g'gcf:fs)yg?;:gf
Effect Use the terms
abiotic gnd biotic
Climate Change factors in your

answer.

Affects Ecosystems

4. How do you
know these are
the impacts?

Bronx River
Restoration

Describe the

. . evidence or data

Brlnglng the that support the
» claim that

Stories Together changing this

abiotic factor
impacts the
surroundings.

5. Suggest how

you might solve
thia nrnhlem




1. Discuss ecosystems, abiotic, and biotic factors in the context of Baltimore streams. (5 min)

CLASSROOM ACTIVITY
Biotic and Abiotic Factors

» Discuss biotic and abiotic factors in the context of salt and the Baltimore streams.

&5 CLASSROOM ACTIVITY
Winter Roads Make Salty Streams Graphic Organizer

This exercise should familiarize the students with the graphic organizers.

3. Watch other Science Bulletins and complete the graphic organizers for each. (50 min)

Students watch additional Science Bulletins videos to learn about how human daily life can affect ecological
function, and to pull out the ecological principles.

SCIENCE BULLETINS
Light Pollution: Beyond the Glare

B Light reflected off cars, buildings, and roads can derail wildlife.




3. Watch other Science Bulletins and complete the graphic organizers for each. (50 min)

Students watch additional Science Bulletins videos to learn about how human daily life can affect ecological
function, and to pull out the ecological principles.

SCIENCE BULLETINS
Light Pollution: Beyond the Glare

Light reflected off cars, buildings, and roads can derail wildlife.

@ SCIENCE BULLETINS
= Urban Heat Island Effect

In cities like Atlanta, the high concentration of buildings, roads, and other artificial
& surface areas retain heat, making urban environments up to 10° C (18° F) warmer
% than rural areas.

SCIENCE BULLETINS
Climate Change Affects Ecosystems

s Impacts from the Intergovernmental Panel on Climate Change (IPCC) 2007 report.

SCIENCE BULLETINS
Bronx River Restoration

Can an urban waterway reclaim its historical ecological health?




¥ Winter Roads

Learning Goals and
Standards

v Lesson Plans

v Chesapeake Bay

Learning Goals and
Standards

» Lesson Plans

» Bighorn Sheep

» Winter Roads

» Setting the Stage
Salt in Our Lives » CheSOpeOke Bay Assessments
Water in Our Lives References
How Do You » Media

Investigate and
Represent Data?

» Representing and
Making Meaning
from Data

» Ecology Disrupted
Assessments
» Media



Learning Goals and Standards

How people impact
e Food Webs
e Nitrogen Cycle

Sustainable seafood choices
Eutrophication

Data analysis

e Making claims based on evidence

e The importance of food webs for understanding ecosystems
¢ Graphing - The importance of graphs for comparing data




v Lesson Plans v Lesson Plans

Introduction Introduction

Chesapeake Bay

Before Chesapeake Bay

Chesapeake Bay Before

After Chesapeake Bay

Graphing Analysis After

Summary Worksheet . _

Watching Media Graphing Analysis
Assessments Summary Worksheet
References Watching Media

Assessments
References



Introduction

'_; Location of the ChesapeakeBay

- & Wildlife of the bay and economie irﬁbortahcfé ‘ -» .,' :
e e
ey @ The problem of dead zones.andralgal bloomstin, the ba)’z'

-/

o Eutrophlcatmn and nutrient inputinto the bay through
;,ewage'and farm runoff

-

a ‘o Essentlal Question: “Have fishing and harvesting,sea life
- of the bay mgcqsystem made the bay more*vulnerable to
3 - “% algal bIo &ﬁwd dead zones? -

-

-

gt -, . <
- . - ’}}“ '
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! -

-
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v Lesson Plans
Introduction

Chesapeake Bay
Before

Chesapeake Bay
After

Graphing Analysis

Summary Worksheet
Watching Media

Assessments
References

Teetiary Consumers | Consumers Detritus
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SEAFOOD CHOICES
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Before

Chesapeake Bay
After

Graphing Analysis
Summary Worksheet
Watching Media

Assessments

Welcome to our Blue Ocean Institute Seafood Guide. Enter a fish
or sushi name in the Search field or scroll the alphabetical by
color list to identify inable seaf Please note, our
guide covers only wild-caught fish, not farm-raised or
aquaculture. Enjoy!

<< AMBERJACK, GREATER
Greater Amberjack are found in subtropical regions with circumglobal
distribution and in the Western Atlantic, range from Nova Scotia southward
through the Caribbean to Brazil, including the Gulf of Mexico. Greater
amberjack grow quickly, reaching sexual maturity at a young age of 1 year
and have very high fecundity. Greater amberjack exhibit schooling behavior

as
READ MORE =»

fo o T ohni

search for seafood

<< BARRAMUNDI
Barramundi is a fast growing species of fish found in tropical and sub-
tropical waters of the Western and Central Pacific and Indian Oceans. They
begin life as males and after several years of spawning transition to females
for the remainder of their life. Barramundi are a highly fecund fish, with
large females producing more than

References
PV

\
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» ety
CQiL s

have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still

FISH KEY:

<< Species has a combination of
problems such as overfishing, high
bycatch, and poor management.

Some problems exist with this
species' status or catch methods, or
information is insufficient for
evaluating.

<< Species is relatively abundant,
and fishing methods cause little
damage to habitat and other wildlife.

& Afishery targeting this species
has been certified as sustainable and
well managed to the Marine
Stewardship Council's environmental
standard. Learn more at
http://www.msc.org.

\,\‘Tn&seﬂsh contain levels of
mercury or PCBs that may pose a

http://blueocean.org/seafoods/

a‘:“*‘ 'L -

www.shiftingbaselines.org/videos/index.html
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Introduction
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Before
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Graphing Analysis Sl P

Summary Worksheet B » Bighorn Sheep e Inbreeding and

R » Winter Roads Genetic Diversity
Assessments

References

» Chesapeake Bay e Scientists Doing
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Contributed Materials



Key Topics

Scientists Doing Science
+ Videos that show scientists at work in the field.

Scientist Profile: Dr. Clinton Epps

Scientist Profile: Dr. Sujay Kaushal
SCIENCE BULLETINS

Bronx River Restoration

Can an urban waterway reclaim its historical ecological health?

A 1 | SCIENCE BULLETINS
' Science Bulletin: Species and Sprawl: A Road Runs Through It

As the suburbs flourish, animals struggle to survive.




Hantavirus and Human Health

How does human-caused habitat loss unintentionally lead to human health threats by reducing community
biodiversity?

Data Format: Bar and Line Graphs

Keywords: Habitat, Community, Biodiversity, Human Health

Ecology Disrupted

A Message to
Teachers

The Role of Community and Habitat in Disease Protection

How To Use the
Ecology Disrupted
Materials

A. The percentage of carrier species (capable of B. The relationship between the percentage of
transmitting the Hanta virus) at control sites, which mice testing positive and the number of common
were left untouched, and experimental sites where different mouse species in the tested sites.
non-carrier species were removed.

1 H 3 a s

Sampling Period Over Time
Control Sites:Untouched .Experlmental Sites: Species Removed

30

» Bighorn Sheep

20

40% -

S

» Winter Roads

» Chesapeake Bay

Percentage of mice testing
positive for hantavirus
s

Portion of species capable of

transmitting hantaviru
S
R

Key Topics

Number of Common Different Mouse Species

Contributed Materials

1. According to graph A, what happened to the prevalence of carrier species when non-carrier species
were removed by scientists?

2. Ingraph B, as the number of common different mouse species increases, what happens to the
percentage of mice that test positive for hantavirus?

White-Nose Fungus and Bats

| Map of White Nose Syndrome by County and District

Nitrogen Pollution Removal vs Number of

Species of Algae
SN PR o o S A 1. At about
;08 ‘\:ﬂ‘ 0 4 f D2 }l 2 ¢ whattime was
Tos b ¥ 8 ] Bl 4 ('/ 1\ - white nose
g o4 ___,_){ L Y Y »~+  syndrome first
@ ) s g ] detected?
g o3 5 { .f{
g 02
%5 01 - 2. Wnere was
t oo white nose
& o 1 2 3 a 5 6 7 8 9 syndmg first
Number of Algae Species detected?
** Speed of nitrogen removal, measured in micrograms {mass) per square centimeter per hour {mcg/cm?/hr)
1 How\:,?;:lgys::e:::r;gen removed with one species? 2. Name 3
With 4 species? states or places
With 6 Species? where white
With 8 Speci " nose syndrome
i pecies? ‘ has spread?
2. How does species number affect the rate of nitrogen removal?
. -
.
3. If we want to have less nitrogen in water or cleaner water, what do these data suggest .
for us to do?
4. What do you
see s

4. Why does a biodiverse community of algae keep the water clean?
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Ecology Disrupted

A Message to
Teachers

How To Use the
Ecology Disrupted
Materials

» Bighorn Sheep

» Winter Roads

» Chesapeake Bay
Key Topics

Contributed Materials

SHARE:[f} w | SE3 o

Ecology Disrupted

Using real scientific data about daily life to link environmental issues to ecological

processes in secondary school science classrooms.
Ecology Disrupted offers a set of classroom-tested case study curriculum units based on recent scientific
research on environmental impacts that arise from daily life activities.

+ The research is introduced using videos produced by the Museum's Science Bulletins program.

« Additional video profiles give the research a human face, showing scientists in the field talking about
personal perspectives that motivate their work.

« Students work with real data sets from the published research and perform analyses that replicate the
research findings, and elicit awareness of the ecological principles at work.

By explicitly connecting ecological processes to environmental issues that result when human daily life disrupts
these processes, students can begin to understand their personal connections to ecological processes.

Read A Message to Teachers to learn more about the pedagogical approach of Ecology Disrupted.

Review How to Use the Ecology Disrupted Materials to learn how to navigate the Ecology Disrupted web
site, and how to locate and use specific materials for creating your own lesson plans.

Look through the list of Key Topics that are covered in the Ecology Disrupted lessons. For each topic, we
have selected a few of the materials that are especially good for teaching the topic.
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How To Use the Ecology Disrupted Materials

Ecology Disrupted _—
A Messoge to Download the files below to use offline, or to incorporate into your own lesson planning tools.
Teachers
How To Use the Ecology Disrupted Materials
How To Use the
Ecology Disrupted = pDF
Materials
Text
» Bighorn Shee
9 P DOC
» Winter Roads
» Chesapeake Bay Introduction
Ecology Disrupted is the product of five years of extensive in-service testing that have demonstrated their
Key Topics effectiveness in the classroom. This web site has been designed to make these materials available in their

proven format and sequence, while also enabling teachers the flexibility to customize lessons for their
classrooms, or to extract individual components to incorporate in any other kind of lesson.

Contributed Materials
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