LSI: Life Science Investigation
E-Tech Multimedia Science
Teacher’s Lesson Planning Guide
LSI Segment Title
Brief Description/Major Concepts within
the Segment

Investigation 6 — Fighting on the Front Lines
The video highlights the Asian Carp’s historic influence/impact on the Mississippi River and
Illinois River ecosystems and how they are being monitored and controlled in the Chicago
Shipping and Sanitary Canal.
In this lesson, students will investigate maps and a graphical database to predict the spread of
Asian Carp in the Great Lakes and potential impact to native fish.

Time Needed for Investigations
Ohio Middle Grades Science Benchmarks
and Indicators Addressed in These
Activities

2-3 hours
Grades 6-8 Science Inquiry Benchmark B: Analyze and interpret data from scientific investigations
using appropriate mathematical skills in order to draw valid conclusions.
7th Grade Indicators:
3. Read, construct and interpret data in various forms produced by self and others in both written and
oral form (e.g., tables, charts, maps, graphs, diagrams and symbols
5. Analyze alternative scientific explanations and predictions and recognize that there may be more
than one good way to interpret a given set of data.

Inquiry Questions to be Addressed

•
•
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Can we estimate the distance traveled along the Mississippi River by the Asian Carp from 19932008
Can we use this information to predict when Asian Carp might enter Lake Erie from the Great
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•
Background Vocabulary for Teachers

Lakes waterways?
Can we use existing data sources to predict the impact the Asian Carp has had on native species of
fish?

Environmental DNA (eDNA) Testing
Migration
Conservation
Sampling Tools
Barrier
Populations (Breeding, Successful, Established, Extirpated)
Watershed
For consistency and accuracy, we strongly encourage teachers to use the search functions at
Wikipedia to gather the necessary background vocabulary prior to using the LSI video and lesson.
http://en.wikipedia.org/wiki/Main_Page

Classroom Procedures – Things Teachers
and Students Should Do

Note: This lesson is a guided inquiry activity where students determine possible outcomes given data.
There is no correct answer but an acceptable range of responses. Students should support their findings
with data and content knowledge. This lesson is most effective if each student is assigned a computer but
can be modified accordingly.
1. Project the image of the 1993 Mississippi River flood
(http://earthobservatory.nasa.gov/IOTD/view.php?id=5422) on a screen or interactive white board. Discuss
the size of the flood compared to the other image of the rivers’ normal water levels. Review how the flood
allowed the Asian Carp to escape from the many southern U.S. fish farms and water treatment facilities that
were engulfed by the Mississippi River flood of 1993. Tell students that they are going to investigate the
route of the Asian Carp’s journey up the Mississippi River to the Chicago Sanitary and Shipping Canal.
Project the Mississippi River Map
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(http://upload.wikimedia.org/wikipedia/commons/8/80/Mississippi_watershed_map_1.jpg ) and instruct
students that the starting point should be near the southernmost point where the states of Louisiana and
Mississippi first touch along the Mississippi River. The ending point is the City of Chicago, Illinois.
Allow students time to estimate the distance using the scale provided with the map. Circulate the room and
observing student activity, assisting as needed.
2. Once students have determined an acceptable estimate provide them with the range in years that the
Asian Carp traveled the distance, 1993-2008, or 15 years. Students should now be able calculate an
average number of miles traveled per year by the reproducing Asian Carp populations.
(Average Miles Traveled Per Year = Total Miles Traveled / 15 Years)
3. Tell students that they are now going to do a similar activity predicting how long the Asian Carp would
take to travel from Chicago to Lake Erie if the entered the Great Lakes through the Chicago Sanitary Canal.
Project the Great Lakes Map and allow students to begin their activity. NOTE: This activity can be done
on the computer or the map may be downloaded and printed on 8.5 x 14 “legal” size paper.
4. Tell students to trace a path that fish might swim and then use the map’s scale to determine the distance
from Chicago to the island on Lake Erie (between Toledo and Cleveland) following the Lake Michigan and
Lake Huron waterways. Next, have students use the formula to predict how many years it could take the
Asian Carp to travel that distance. Note: Instruction on proper use of a formula or proportion may be
needed.
(A reasonable estimate of the distance from Chicago to western Lake Erie along the Michigan-

Huron waterways is 700-750 miles depending upon how and where students measure.)
Mississippi Miles / 15 Years to Migrate = Great Lakes Miles / X Years to Migrate
5. Discuss student results for both the Mississippi River and Great Lakes activity. Emphasize that
although students may have different numbers that this was an estimate and there is an acceptable range.
6. Explain to students that the Asian Carp traveling north through the Mississippi River has already
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happened and the Great Lakes scenario has not. Discuss conditions of the Mississippi River vs. the Great
Lakes. Allow students to modify their estimate in step 4 and state the reason for any changes.
7. Discuss final estimates and have students state their reasons for their estimates. Next, tell students that
they are going to compare the effect that Asian Carp had on a native fish in the Mississippi River, the
paddlefish. Students will be using the Graphical Fish Database Browser from the USGS.
8. Project the Graphical Fish Database Browser and model the below steps for using the database.
• Click on Frequency of occurrence on left menu
• Select All Gears
• Select Year Range from 1993-2008
• Compare Big Head carp, Silver carp, and Paddlefish from the Choose Species menu one at a time.
9. Instruct students to look at the data between the 3 fish and make a general analysis from the data. Allow
students time to complete the activity. Roam the room and monitor student progress.
(Students should conclude from the data that the Silver carp and Big Head carp population increased while
the Paddlefish population decreased.)
10. Discuss what impact the carp population may have had on the Paddlefish population in the Mississippi
River. Close the discussion by concluding that the Asian carp can have a harmful affect on native fish per
data from the Mississippi river invasion. Next, pose the question: Can the Asian carp have a negative
impact on humans that are on the water? Tell students to think about the question as they watch the Asian
Carp video from Animal Planet. Project and show the video.
11. Discuss the question “Can the Asian carp have a negative impact on humans that are on the water?”
Students should connect that the Asian carp can be harmful to boaters.
(Note: A fifty pound carp is similar to the weight of 3 bowling balls!)
12. Tell students that their final challenge is to complete an exit question. Have students use paper and
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pencil and write an extended response to the following question: What could happen to fishing and
recreational boating in Lake Erie if the Asian carp make their way here? Collect student responses and
then discuss the question with the class.
13. Congratulate students on a job well done and tell them they are ready for the 7th LSI investigation.
Materials Needed To Conduct These
Activities

Computers with Internet access.
Rulers and copies of Great Lakes maps with inch to miles scale.
(http://www.ohiodnr.com/LinkClick.aspx?fileticket=rl06lopdOd4%3d&tabid=9353)
Paper and Pencil.

Web Resources Needed to Conduct These
Activities

NASA Earth Observatory
Great Flood of the Mississippi River, 1993
http://earthobservatory.nasa.gov/IOTD/view.php?id=5422
Mississippi River Map
http://upload.wikimedia.org/wikipedia/commons/8/80/Mississippi_watershed_map_1.jpg
Ohio Department of Natural Resources
GL1-Great Lake Watershed PDF Map
http://www.ohiodnr.com/LakeErie/MapsGreatLakesScale/tabid/9353/Default.aspx
USGS Graphical Fish Database Browser
http://www.umesc.usgs.gov/data_library/fisheries/graphical/fish_front.html

Animal Planet Videos
Weird True & Freaky: Asian Carp Invasion
http://animal.discovery.com/videos/weird-true-freaky-asian-carp-invasion.html
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Supplemental Resources

Asian Carp Control Strategies Web Site
http://www.asiancarp.org/Wordpress/

The Great Lakes Commission has published an outstanding resource that teachers can read for
background information and use at various points throughout our investigations.
It is located on the Web at this address::
http://www.glc.org/ans/aquatic-invasions/pdf/aquatic-invasions-whole.pdf
The Great Lakes in My World online book is an outstanding resource with more lesson plans to help you
and your students learn about the largest bodies of freshwater on the surface of the Earth!
http://greatlakes.org/Page.aspx?pid=341
Learn the Principles for Lake Erie Literacy to become a steward of this great natural resource for Ohio and
the United States:
http://www.ohiodnr.com/LakeErieLiteracy/tabid/21661/Default.aspx
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What to Do If You Think You Have
Found an Asian Carp
Step 1: Asian Carp
Identification
There are seven species
of carps native to
Asia that have been
introduced to the
United States, but only
four types that are
considered a threat
to the Great Lakes:
bighead, silver, black
and grass.
Think you may have
found an Asian carp
that needs to be
reported? Follow these
helpful identification
tips before calling state
personnel.
Identification Tips:
• Make sure you have
the right carp! There
is also common carp
which is not currently
threatening the Great
Lakes. The common
carp is not an Asian
carp. They have a small
mouth relative to body
size and are brown in
color with large scales.
If in doubt, call your
state personnel!
• Grass carp closely
resembles black carp
in form (see picture).
The major difference is
grass carp are nearly
white in color.
• Look for hybrids,
fish that might exhibit
characteristics of both
the silver and bighead
species, and report
them.
Want more information? Go to http://www.AsianCarp.org

Step 2: Contact Agency Personnel in Your State
• If you think you have found an Asian carp, take a picture of the fish if possible. The best angle is of the
fish laid out flat. Try to include the whole fish, nose to tail, in the shot.
• Know the location of where you caught the fish. What river or lake were you fishing in? What is the
nearest town? What county are you in?
• Immediately contact the appropriate agency personnel for the state you are in. If an email address is
provided, email a photograph of the fish in question as well as call.
Minnesota
Wisconsin

(651)-259-5131
1-888-936-7463

jay.rendall@dnr.state.mn.us
Wisconsin Dept. of Natural
Resources

Illinois
Indiana
Michigan

Jay Rendall
You will be connected
with a regional fisheries
biologist
Division of Fisheries
Doug Keller
Fisheries Division

(217)-782-6424
(317)-234-3883
(517)-373-1280

Ohio
Pennsylvania

John Navarro
Bob Morgan

(614) 265-6346
(814)-359-5129

Illinois Dept. of Natural Resources
dkeller@dnr.in.gov
Michigan Dept. of Natural
Resources and the Environment
John.Navarro@dnr.state.oh.us
Online reporting form:

New York

Bill Culligan

(716)-366-0228

http://www.fish.state.pa.us/promo/
form/ais_reporting.htm
New York State Dept. of
Environmental Conservation

Step 3: Preserving & Transporting the Fish
• If state personnel would like to examine the fish, put it on ice or place in a plastic bag.
• Do NOT keep a live Asian carp in your possession.
• Do NOT travel across state lines with an Asian carp in your possession.
• Do NOT move an Asian carp to another body of water even if it is dead.
Step 4: Be Knowledgeable About Asian Carp
Before you go out fishing check the following United States Geological Survey links to find out where
confirmed Asian carp sightings have occurred:
• Bighead carp - http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=551
• Silver carp - http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=549
• Black carp - http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=573
• Grass carp - http://nas2.er.usgs.gov/viewer/omap.aspx?SpeciesID=514

Want more information? Go to http://www.AsianCarp.org
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Student Activity - Crime scene DNA
Crime scene DNA.zip (898.24 kB)
Crime scene DNA.doc (79.00 kB)

Activity idea
In this activity, students learn about the collection and processing of DNA evidence and use DNA
profiling to solve a crime. The activity is designed for use on an interactive whiteboard with the whole
class, and it can also be used individually or in small groups at a computer or with a data projector and
laptop.
By the end of this activity, students should be able to:
describe where DNA is found in the body and how DNA may be ‘left behind’ at a crime scene
describe the basic structure of DNA
explain the process of DNA profiling
Download the Word file (see link above) for:
introduction/background notes
what you need
what to do
teacher notes
extension activity.
Download the zip file (see link above) to use the interactive offline. Unzip and then view by
selecting/opening the html or swf file. The contents of the zip folder must be saved in the same
location to use the interactive.
Note: Click the picture below to open Crime scene DNA in a popup. You will need the Adobe Flash
Player to view it.
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Useful links
Visit the Biotechnology Learning Hub to learn more about DNA profiling and New Zealand’s DNA
databank.
www.biotechlearn.org.nz/focus_stories/forensics
ESR (Institute of Environmental Science and Research) is the home of New Zealand forensic
science. Visit their website for detailed information on DNA and forensic biology.
www.esr.cri.nz/competencies/forensicscience/.../DNAandForensicBiology.aspx
Visit the New Zealand Police website to find out more about their forensic services.
www.police.govt.nz/service/forensics/index.html
To find out more about ethical frameworks and using them in the classroom, visit the
Biotechnology Learning Hub.
www.biotechlearn.org.nz/.../using_ethical_frameworks_in_the_classroom

Activity idea
The Ethics thinking tool uses common ethical frameworks to help you explore ethical decision-making
and judgements with your students. You may want to use a ‘consequentialism’ or ‘rights and
responsibilities’ approach to explore the issue of a national DNA databank. If you register as a teacher,
you can customise the tool to suit your ethical question and chosen approaches.
Ethics thinking tool
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