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Ecology Disrupted 
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Who we are: 

Yael Wyner, City College of New York 

Janice Koch, Hofstra University 

Steve Gano, American Museum of Natural History 



Who this is for: 

 For use with 7th- 12th graders 

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

  In full or in part  
  12th graders may just use the data 
  May use components for specific goals – like 

inbreeding  



What is Ecology Disrupted? 

 An instructional approach for linking 
ecological function to daily life and human 
environmental impact 
  Scope and Sequence Guidelines, & Textbooks 

often separate ecology and human impact into 
two units 

  Can use human impact to understand ecological 
function 



What is Ecology Disrupted? 

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

Daily Life           Environmental Issue 

Daily Life                   Ecological  
Function 

Environmental 
Issue 



Example: Highways Block Bighorn Sheep 

Daily Life                   Ecological  
Function 

Environmental 
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 

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



Published Scientific Data 
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What is Ecology Disrupted? 
  An instructional approach for linking ecological function to 

daily life and human environmental impact 

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

  Includes media from American Museum of Natural History 



Major Overarching Learning Goals 
  Learning of the relationship of human impact and daily 

life to ecological function 

  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 and 

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 Education 
Standards 

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

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

  Science in Personal and Social Perspectives, Content 
Standard F 
  Populations, Resources and Environments 
  Environmental Quality 
  Natural Hazards and Human Induced Hazards 



Next Generation Science 
Standards 

  Practice of Science 
  Analyzing and interpreting data 
  Constructing explanations  
  Engaging in argument from evidence 

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

  Disciplinary Core Ideas 
  Ecology 
  Human Impact 
  Genetic Diversity 





Bighorn Sheep 



Bighorn Sheep  
Overarching Goals 

  How people impact 
  Habitat 
  Populations 

  Sustainable strategies for minimizing habitat impact 

  Inbreeding 

  Data analysis 
  Making claims based on evidence 
  Measurement 
  Genetic Diversity – FST Values 

  Science as a human endeavor 





Slideshow	
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Setting the Stage 



Exploring the Role of Isolated 
Populations in Inbreeding 



Exploring the Role of Isolated 
Populations in Inbreeding 

  Dogs 

  Thoroughbred horses 

  Florida Panther 

  Maple syrup urine disease 
in Amish 

  Habsburg Royal Family 





How would a highway running through two sheep 
populations affect their mating habits? 



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



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



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



How do you investigate and 
represent data? 

















Winter Roads 
Overarching Goals 

  How people impact 
  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 

  The importance of scale 
  The importance of graphs for comparing data 

  Science is a human endeavor 





Baltimore Winters Function 

Orientation to: 

  Baltimore area 

  Baltimore winters 
(snow and ice) 

  Road clearing 

  Essen/al	
  ques/on	
  “How	
  
might	
  snowy	
  and	
  icy	
  roads	
  
affect	
  Bal/more	
  area’s	
  
water	
  supply?”	
  

Baltimore area 





Tomato plant w/o salt 

Tomato plant w/ salt 

Salting the eggplant 



Salt and Ecosystems 
  Forest 

  Freshwater 

  Wetlands (Marsh and 
Swamp) 

  Estuary 

  Ocean 



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 

250  Tastes salty.  Maximum allowed in drinking water by the 
Environmental Protection Agency 

400 Will kill some freshwater frogs 

1,000 Will kill some freshwater fish like trout.   
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 



















  How people impact 
  Food Webs 
  Nitrogen Cycle 

  Sustainable seafood choices 

  Eutrophication 

  Data analysis 
  Making claims based on evidence 
  The importance of food webs for understanding ecosystems 
  Graphing - The importance of graphs for comparing data 





Introduction 

  Location of the Chesapeake Bay 

  Wildlife of the bay and economic importance 

  The problem of dead zones and algal blooms in the bay 

  Eutrophication and nutrient input into the bay through 
sewage and farm runoff 

  Essential Question: “Have fishing and harvesting sea life 
of the bay ecosystem made the bay more vulnerable to 
algal blooms and dead zones?








The image cannot be displayed. Your computer may not 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 
appears, you may have to delete the image and then insert it again.

http://blueocean.org/seafoods/ 

www.shiftingbaselines.org/videos/index.html 



Key Topics 
  Abiotic Factors 

  Data 
Representation 

  Inbreeding and 
Genetic Diversity 

  Scientists Doing 
Science 











BRIEF RECAP OF 
SITE 



QUESTIONS 

? 


