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Come join us for the “Spring release party” 
4th grade teacher 

Photo Courtesy: Tania Siemens 



FOSS Science Kit used in ~30% of 
all USA School Districts 
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Curriculum Kits (example) often Shipped 
Without Scientific Names and Source 

  

*Note: Other popular science curriculum  also use crayfish   
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Red swamp crayfish (P. Clarkii) and Brazilian Elodea (Egeria 
densa) shipped Without Scientific Name or Source from a 

Biological Supply House 



Native Range 

Olden, 2019 



Schools and Science Curricula as Potential Aquatic Invasive 
Species Pathways 



Thanks to our Partners 
Survey in 7 States, 3 Canadian Provinces 



PRIMARY Biological Suppliers to Schools:
Alden Forbes Laboratories
Baltimore Biological Lab., Inc.
Bio Corporation
Berkshire Biological Supply Company
Blue Spruce Scientific Supply
Carolina Biological Supply Co.
Connecticut Valley Biological Supply
Fisher Scientific Company
Gulf Specimen Marine Lab
Marine Biological Laboratory
Gulf of Maine, Marine Life Supply Company
Marinus Scientific
Mountain Home Biological
Narco Bio-Systems, Inc.
Niles Biological, Inc. 
Ward's Natural Science Establishment, Inc. (~$400 million in sales)
Sargent-Welch Scientific
SECONDARY:
Delta Education
Fisher Science Education (same as Fisher?)
Flinn Scientific
Frey Scientific
Nebraska Scientific

Mountain Home Biological 

Science Education Suppliers are a $6 Billion 
 Business 

https://www.wardsci.com/store/catalog/searchCategory.jsp?id=PSSC10366931&searc
hUrl=/search?isSciedProductListingPage=true&pimId=PSSC10366931&navAction=po
p&navCount=9 
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http://wardsci.com/
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Top three crayfish for science education 

Orconectes rusticus 
(Rusty) 

Procambaris clarkii 
(Red swamp) 
 

Orconectes neglectus 
(Northern ringed) 
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General Habitat of Species 
n=945 

Approx. 32% of Species used in 
the Classroom are Aquatic 
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Invasive 
n= 76, 

8% 

Potential 
n= 397, 41% Unknown 

n= 381, 39% 

Not 
n= 126, 13% 

Single Species Reported by 1944 Teachers 

Invader
Potential
Unknown
Not
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Other:  
Preserved (N= 3)  
Used as crab  bait (N=1)  
Not specified (N=5)  
Biohazard disposal  (N=1) 
Release to holding tank at the park (N=1)  
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What happens to Classroom Plants and 

Animals?  
N=1979 Teachers 



Teacher’s agreement on Euthanizing Animals 
Used in Classrooms (n=1944) 
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Group 1 Group 2

Group 1: Generalists, elementary grades 
Group 2: Specialists, high school level 



6 Research 
Focus Groups 

with Teachers : 
Solutions 

Suggested by 
Teachers 

 
 

• Live organisms in classrooms have many benefits  for scientific inquiry, builds 
responsibility, fosters social skills and empathy 
 

• Lists of invasive/prohibited species for each region 
• Use only native species, or ban invasives from the classroom 
• List of BSH’s that specialize in native or non-invasive species 
• List of alternatives to species in kits 
• Guidelines on catch/release 
• Guidelines on care/disposal of organisms, and alternatives to euthanasia 

 
 



Not that simple to “use natives” 
• Not available for much of the school year. 
• State regulations only permit harvest between May and Sept. 
• Not as hardy and die more quickly in classroom. 
• Still need to emphasize “Don’t let it loose” 





Post Presentation at 
AAAS and ESA 



http://www.pbs.org/newshour/bb/science-jan-june11-pledge_03-10/ 
 

http://www.pbs.org/newshour/bb/science-jan-june11-pledge_03-10/


Proportion of Biological Supply Houses that 
provide info/guides not to release 

organisms. (N=21) 
 

Yes

No

28% 

72% 

Carolina Biological 
Ward's Science 
Flinn Scientific 
Sargent-Welch Scientific 
Mountain Home Bio 
Niles Bio  

h site was searched for the terms “release” “invasive” “live”. We also 
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The following BSH were evaluated on Oct 26, 2019.  

Biology Products  Aquatic Arts Birkshire Biological Connecticut Valley Biology Supply Butterflies & Blueberries, Inc Nebraska Scientific Froguts Insect Lore Ken the BugGuy.com Marine Biological Laboratory Nasco Niles Biological Gulf Specimen Marine Lab Marinus Scientific Gulf of Maine, Marine Life Supply Company Mountain Home Biological Schoolmasters Science Carolina Biological Ward's Science Flinn Scientific Sargent-Welch Scientific 

BSHs that do not sell live organism were not included in the figure. 11 of the BSHs I looked at were either closed or don’t sell live organisms. 
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It’s summer break and my classroom is alive!! 

Maintaining the Organisms 

Disposal of Live Organisms 

Protecting the Environment 
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It's Summer Break but My Classroom Is Alive!
http://www.carolina.com/teacher-resources/Interactive/summer-break-class-pets/tr10783.tr
By Candace Berkeley 
Product Developer

Incorporating live organisms into your classroom enhances students’ understanding of many science concepts. However, you have to determine what to do with these organisms at the end of the school year.


Maintaining live organisms

There are many options for keeping live organisms over the summer or finding them permanent homes. The following is a list of our suggestions.

Contact biology teachers at year-round schools in your area. They may be grateful for the contribution to their classroom. Also, daycares and preschools that operate through summer may adopt certain classroom organisms.
Donate your live organisms to local aquariums or science centers. They may be happy to give the organisms a new home.
Pack your organisms up and take them home with you. If this won’t work, you might make regular visits to your classroom to care for them (depending on the type of organisms, of course). Discuss this option with the school administration to ensure that you can access the classroom all summer and that scheduled school maintenance activities do not preclude this approach.
Find your organisms a foster home. Many students fall in love with classroom organisms, especially furry ones, and would love fostering them over the summer. Make sure that parents are on board with this plan! Note: Never send any USDA-regulated organisms home with students. Dispose of them according to USDA guidelines.
Establish a self-sustaining aquarium for aquatic organisms. Introduce aquatic plants and invertebrates that you used in your classroom. At the end of summer, you just may have a mini ecosystem for your new students to enjoy.

Disposing of live organisms

USDA-regulated species or species for which you can find no suitable option for continued care must be disposed of appropriately. Below is a list of guidelines for doing so.

Allow plants to die naturally and then dispose of them in the trash. You may also bag living plants and place them in a freezer for at least 24 hours to kill them. Then discard the bag in the trash. Note: Do not put any living plants in the trash; they may be invasive species.
Freeze small crustaceans, protists, and aquatic invertebrates and then discard them in the trash. If suitable, feed them to aquarium fish.
Place unwanted terrestrial invertebrates, e.g., pill bugs and all life cycle stages of butterflies, in a sealed container and freeze for 24 hours. Then discard in the trash.
Autoclave containers of microorganisms, e.g., bacteria and fungi, and place them in the trash. If an autoclave is unavailable, soak all the containers and media in a bleach solution (1 part household bleach to 9 parts water) for 24 hours and then discard.

Protecting the environment

It is important that you follow your local, state, and federal guidelines and regulations for handling and caring for live organisms in your classroom—and for dealing with them after your use. We at Carolina Biological Supply Company do not advocate releasing live organisms into the outdoors. Many environmentally disruptive populations of invasive species began with the intentional release of individuals. Even a species that is native to your area may disrupt the local gene pool if released. In addition, individuals from one area may harbor diseases or pests to which local populations or other local species are vulnerable.







Classroom Guidelines for Preventing the 
Introduction  and Spread of Aquatic 

Invasive Species (AIS) 
 

• When obtaining a live study specimen for your classroom: 
• Research and select species that comply with laws and regulations2. 
• Confirm the scientific name of plants or animals with the vendor.  
• Inspect the contents and packaging that arrives with your organism.  Remove any 

unwanted seeds, plants, animals and dispose via guidelines below.  
• Report to your state/provincial natural resources agency if you suspect an 

organism may have escaped  
• Dispose of packaging materials in a sealed plastic bag in the trash. 
• Sterilize discarded water and dispose sterilized water down the toilet or sink—

never down a storm 
• What to do with unwanted plants and animals?: 

 





Take AIM: http://takeaim.org/ 

http://takeaim.org/


Internet Sales of AIS will Continue to Expand! 
Without Outreach, Easily Accessible, Updated Databases, 

Collaboration from the Virtual Marketplace and Enforcement 



Regulatory Solutions? 
• Prohibiting/regulating import, sale and or 

release of non-native/invasive crayfish 
– Keeping lists and regulatory databases up to date 
– Challenging for users to keep up with all species  

• Permits for education use and disposition 
– School districts in Oregon, WA* must obtain permit and 

agree to euthanize and properly dispose 
• Effective only with outreach and permit admin funding 
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NEXT STEPS  
• Renewed outreach with Biological Suppliers as AIS Prevention 

Partners 
• Renewed “Don’t Let it Loose” education campaigns through 

state, provincial and national science teacher’s organizations  
• Embark ona new collaborative focused teacher’s survey?  
• How do teachers, school districts & BSHs find the information 

they need on species regulations?  

 



Thanks again to all of our partners 
 

 

• Sam Chan, Jennifer Lam, Tania Siemens, Tim Miler-Morgan, DVM and Danielle Goodrich, Oregon 
Sea Grant 

• Linda Chilton, USC Sea Grant 
• Marsha Gear, California Sea Grant 
• Jeff Adams, Washington Sea Grant, Julian Olden, University of Washington 
• Robin Goettel, Pat Charlebois,  Danielle Hildrich , Illinois/Indian Sea Grant 
• Doug Jensen, Minnesota Sea Grant 
• Erika Jensen, Great Lakes Panel 
• Thea Hayes, Portland Public Schools, Oregon Invasive Species Council, Education consultant 
• Jeff Brinsmead, Ontario Ministry of Natural Resources, Canada 
• Robyn Draheim, USFWS 
• Chuck Jacoby, University of Florida, St. Johns River Water Management District, Palatka, FL & Indian 

River Lagoon National Estuary Program 
• Wei-Ying Wong, Philadelphia Zoo 
• Helen Domske, New York Sea Grant 
• Rochelle Sturtevant, NOAA GLERL 
• Susan Pasko, NOAA, USFWS 
• Laura Norcutt , USFWS consolidated reviews from the ANSTF Spring Meeting 
• Isabelle Desjardins, Quebec Ministère du Développement durable, de l'Environnement, de la Faune 

et des Parcs 



Thank you! 
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