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Executive Summary 
The Great Lakes region is united in its concern over the potential for invasive, nonnative species to be 
released into the environment, leading to significant impacts on ecosystems and economies. More than 
185 nonnative aquatic species are established in the Great Lakes, and more are threatening to enter 
through multitude of pathways. For example, intentional and unintentional releases of live organisms 
via the aquarium trade, nursery and water garden outlets, aquaculture, and the bait industry collectively 
represent a complex vector—organisms in trade. Management efforts for this pathway are complicated 
by the ability to buy and sell organisms over the internet. 
 
To help address this threat, the Great Lakes Commission (GLC), with funding from the U.S. 
Environmental Protection Agency, implemented a project to develop and deploy web-based software to 
collect and analyze, and allow users access to, information about how many and what types of aquatic 
invasive species (AIS) are available for sale on the internet. This information is important to invasive 
species managers across the region to help inform and target a variety of activities, including outreach 
and education, risk assessment, monitoring and surveillance, and enforcement. 
 
Throughout this project, the GLC coordinated its work with regional partners, including state and federal 
agencies, through an advisory committee. The committee convened periodically to provide feedback to 
the GLC on the implementation of project tasks and assist with implementation of specific activities. 
 
The web-based software tools used to collect information on the sale of species over the internet 
evolved over the course of the project due to unanticipated challenges. The project was initiated with a 
completely independent and customized software system developed and managed by the GLC known as 
Great Lakes Detector of Invasive Aquatics in Trade (GLDIATR). Unfortunately, certain system failures led 
the GLC to consider and evaluate several third-party “web scraping” services that could potentially be 
used as an alternative to GLDIATR. These alternative services were used to gather information on the 
availability of priority AIS via online sales. 
 
A total of 52,317 pages were collected using the two contracted web scraper services which resulted in 
the identification of 299 sellers. This included U.S. and Canadian websites in over 40 jurisdictions (i.e., 
states, provinces, and a U.S. territory (Puerto Rico)). 67 sellers were found to be located in the Great 
Lakes region. 
 
The top five species sale pages consisted of three aquatic plants (water lettuce, Brazilian waterweed, 
and Carolina fanwort), an invertebrate (Malaysian trumpet snail), and a fish species (Weather loach). 
Plants accounted for 66.7% (257 sale pages, 10 species) of all sale pages, invertebrates accounted for 
24.4% (94 sale pages, 6 species), and fish accounted for 8.8% (34, 2 species). 
 
To help facilitate behavior change among online retailers and other sellers of AIS, the GLC worked with 
the advisory committee to reach out to sellers of priority AIS as identified through the implementation 
of web scraping services. 130 sellers were contacted and 46 (35%) of those sellers initiated some type of 
non-automated response back. GLC was able to confirm a behavior change in 42 sellers following 
outreach (i.e., the seller was no longer selling the species of concern, or added additional shipping 
restrictions to their listing). 
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Continued implementation of coordinated outreach activities informed web scraping services and 
building off existing campaigns and messages targeted toward the live organism trade industries is 
valuable. Outreach needs to be closely coordinated with law enforcement officers to determine 
additional actions that might be taken for the sale of regulated species within their jurisdictions. 
 
GLC and partners encountered challenges in outreach to Amazon and eBay sellers. Verified seller data 
was categorized into five contact types for email, phone call, contact form, contact through Amazon, 
and contact through eBay. Both Amazon and eBay have intermediary message centers for contacting 
businesses which are used to help prevent spam and phishing attempts for sellers. To avoid these 
challenges, future efforts could involve working directly with large, marketplace sites (e.g., Amazon, 
eBay, and Etsy) that provide a platform for sellers. These sites have established policies for restricted or 
prohibited products which apply to the sale of live animals and plants. These policies may make it 
possible to expand outreach and enforcement activities and shift some burden away from management 
agencies. 
 
The project demonstrates that third-party services are a feasible, and potentially cost-effective, option 
for tracking the online sale of priority AIS and can be used to inform the activities of AIS researchers, 
outreach coordinators, managers, and law enforcement officials. Future data collection could be 
conducted using adapted third-party software or through a comprehensive update to the GLDIATR 
system. The costs and benefits of both approaches vary and will need further consideration and 
deliberation (ideally by a regional advisory committee). If additional investments are made for the 
continuation of work on the internet trade pathway, options for advancing work should be reconciled 
with the ability for agencies and organizations to utilize the access to third-party products and services 
as evaluated in this report. 
 
Moving forward, a regional advisory committee – potentially through a partnership of the Great Lakes 
Panel on Aquatic Nuisance Species and the Great Lakes Law Enforcement Committee – would be a 
valuable forum through which to consider and advise on the need, process and mechanisms for the 
continuation of the GLDIATR initiative and future investments in this work. 
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Introduction 
The Great Lakes region is united in its concern over the potential for invasive, nonnative species to be 
released into the environment, leading to significant impacts on ecosystems and economies. More than 
185 nonnative aquatic species are established in the Great Lakes, and more are threatening to enter. 
Recognizing this threat, the Great Lakes Restoration Initiative (GLRI) Action Plan identifies several 
pathways by which nonnative aquatic invasive species (AIS) are introduced and spread in the region: 
commercial shipping, canals and waterways, trade of live organisms, and activities of recreational and 
resource users. The Great Lakes-St. Lawrence River region has invested considerable time, expertise and 
financial resources to address pathways associated with commercial shipping, specifically ship-borne 
ballast water and connecting waterways such as the Chicago Sanitary and Ship Canal. Other pathways 
are emerging as a priority due to the significant risks they pose to the ecologic and economic health of 
the region. For example, intentional and unintentional releases of live organisms via the aquarium trade, 
nursery and water garden outlets, aquaculture, and the bait industry collectively represent a complex 
vector — organisms in trade — that can adversely affect the Great Lakes. 
 
Trade in live organisms presents a complex management challenge because it is a widespread activity 
with a diversity of suppliers and consumers. Management efforts are complicated further by the ability 
to buy and sell organisms over the internet. Although widely recognized as a threat, the scope of 
internet trade in invasive aquatic organisms was not well understood until recently. The Great Lakes 
Commission (GLC), recognizing the need to address this pathway, received GLRI funding from U.S. EPA in 
2012 to develop the web-based software tool known as the Great Lakes Detector of Invasive Aquatics in 
Trade (GLDIATR). GLDIATR operates on an ongoing basis to collect and analyze, and allow users access 
to, information about how many and what types of AIS are available for sale on the internet. This 
information is important to invasive species managers across the region to help inform and target a 
variety of activities, including outreach and education, risk assessment, monitoring and surveillance, and 
enforcement.  
 
In its first month of operation, GLDIATR identified more than 200 unique websites and sellers offering 58 
different invasive species for sale. More than half of the suppliers identified are based in the U.S. Several 
of the species available are on the Great Lakes and St. Lawrence Governors and Premiers “least wanted” 
species list, including several highly invasive plants – Brazilian elodea (Egeria densa), parrot feather 
(Myriophyllum aquaticum), water soldier (Stratiotes aloides), water chestnut (Trapa natans) and hydrilla 
(Hyrdrilla verticillata). Further, these are plants for which the Great Lakes states are conducting active 
monitoring and response, and, in some cases, costly eradication efforts. For example, the state of 
Indiana is working on a $2.3 million hydrilla eradication effort for a single inland lake. The province of 
Ontario spent an estimated $100,000 on herbicide to treat an infestation of water soldier in the Trent 
Severn waterway. Overall, the GLC’s work to date has demonstrated that invasive species are being sold 
over the internet and that managers need tools to prevent AIS introductions via this pathway. 
To support sustained progress on this issue, the GLC pursued and received funding from GLRI for a 
second phase of work on GLDIATR and the internet trade pathway. The purpose of the project is to 
continue advancing solutions to the internet trade of AIS through further development and 
implementation of GLDIATR and targeted outreach activities. 
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Methods and Activities  
To guide implementation of this project, the GLC established the following objectives: 

• Establish a multi-stakeholder advisory committee to oversee upgrades and implementation  
of GLDIATR; 

• Enhance the user-based functionality and features of GLDIATR; 
• Integrate GLDIATR into the day-to-day work of target user groups, including enforcement officers 

and outreach coordinators; 
• Ensure delivery of accurate, high-quality information through GLDIATR; and 
• Implement regionally coordinated outreach to internet-based retailers. 

 
GLDIATR Advisory Committee 
Throughout the development of GLDIATR and associated activities, the GLC engaged with partners, 
including state and federal agencies, to ensure this work is relevant and useful. This work validated 
GLDIATR as a valuable management tool and highlighted areas for its continued improvement and 
application. During this project phase, the GLC adopted a more formal approach to this work by 
establishing a GLDIATR Advisory Committee to provide input and guidance on the continued 
development and implementation of the tool. Committee membership was drawn directly from the 
primary GLDIATR user community and was comprised of individuals directly engaged in AIS prevention 
and control on behalf of federal, state and provincial agencies; nongovernmental organizations; 
universities; and industry. The committee convened periodically throughout the project via conference 
calls (and webinars when needed) and provided feedback to the GLC on the implementation of project 
tasks including: 

1. Providing input on and testing of GLDIATR system updates 
2. Advising on GLDIATR system search parameters 
3. Assisting in the development and implementation of a strategy to reduce the availability of a 

targeted subset of species in the online marketplace 
 
GLDIATR System Updates 
The GLC worked with RPS Applied Science Associates (RPS), to develop and deploy updates to the base 
GLDIATR system and code. This included the development of an enhanced user interface with a 
customizable reporting feature; development of a geographic algorithm to identify the geographic 
location of a seller based on contact information and other location-based data; and development of a 
case management system for GLDIATR users to track and coordinate outreach to sellers and other 
management activities. While these updates were successfully developed and deployed, other 
components of the GLDIATR system experience subsequent failures. Specific challenges to resuming 
normal operations of GLDIATR included: 
 
• Failure of different back-end system components due to outdated programming language and 

other issues causing a “waterfall” of errors within the system 
• Changes to minimum requirements for maintaining application program interface (API) accounts 

required by the system; i.e., the system can no longer access Amazon.com 
• Loss of expert technical knowledge to systematically identify and address system bugs and errors 
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The core of the GLDIATR system was developed in 2013, at which point “web crawling” technology was 
relatively new and not widely available. Since that time, the resources and technology to do this work 
has rapidly evolved. A significant investment of resources would be needed to overhaul the GLDIATR 
code to bring it in line with where the technology is today. In addition, there are now several “off the 
shelf” tools available to do this work. These tools may provide a less expensive alternative as compared 
to continued updates and development of GLDIATR code. These tools are supported by third parties that 
can maintain and upgrade their products as needed to remain consistent with the latest advancements 
in technologies and programming language libraries. 
 
Given these challenges and potential new opportunities, the GLC decided to move forward with testing 
and evaluating the use of third-party tools and services to accomplish project goals of reducing the 
internet trade of high-risk AIS and providing tools and information to managers to minimize risks from 
this pathway. The new approach also still allowed for the implementation of targeted outreach, as 
envisioned in the original project. 
 
GLDIATR Alternatives Evaluation 
The GLC identified several third-party “web scraping” tools and/or services that could potentially be 
used as an alternative to GLDIATR to search the internet for sales of AIS. Web scraping is term used to 
describe automated methods of collecting information from websites. Typically, web scraping is 
conducted by software that emulates user navigation and “clicks” through webpages to download and 
collect information. 
 
The GLC conducted an initial screening of three web scraping service providers and subsequently tested 
and evaluated the usability and functionally of two services to accomplish the project objectives. The 
initial screening was based on advertised features, customizability, and cost. The more detailed 
evaluation involved working with two providers to implement a custom search for species on a target 
species list. These custom searches were used to inform the outreach activities undertaken as part of 
this project. 
 
The three alternative services GLC investigated were Octoparse, Marquee Data, and Scrapehero. 
Minimum requirements for the alternative services that would be similar to GLDIATR included the ability 
to collect data from Bing web searches and searches of Amazon, and eBay; identification and 
classification of sale versus non-sale pages; and ability to return data of similar type and quality as 
GLDIATR. The original GLDIATR system requires some level of manual data review to validate its search 
results. In its evaluation of alternatives, GLC sought results that would require a similar or reduced level 
of effort for data review and validation. The data returned by GLDIATR included URL, species, date, 
location (when possible), and sale classification. GLC found that additional data was available through 
the alternative services, including product name, page title, description, seller name, price, and ratings. 
For each of the alternatives evaluated, GLC started with informational consultations to describe 
GLDIATR’s background and previous work and to assess the capability of the third-party services.  
 

• Octoparse (https://www.octoparse.com/): Octoparse features a free desktop platform that is 
customizable by the user to select and download data based on user developed web scrapers. 
The potential advantages of this product are the availability of a free, limited account (with 
limitations of the number of lines of data per month) and user-hosted software. Octoparse also 
offers services for designing specific web scrapers which they would host, as well as storing 
resulting data on their servers. GLC tested the user-directed and free version of the Octoparse 

https://www.octoparse.com/
https://marqueedata.com/
https://www.scrapehero.com/
https://www.octoparse.com/
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desktop software by building a custom web scraper, defining a click through process for the 
website, and conducting iterative testing to determine success of web scraping. Due to 
limitations in implementing searches for multiple species and the limited nature of the results, 
GLC did not find Octoparse to be a suitable alternative to GLDIATR. 

 
• Marquee Data (https://marqueedata.com/): Marquee Data is a web scraping business that 

offers software development specific to each project, its goals, and customized results. In their 
materials, Marquee Data advertised web data extraction services built from the ground up with 
customizable services, and a demonstrated ability to provide web scraping services used in 
research projects. They allow for the design of unique software that can be maintained, hosted, 
and run by Marquee Data. In consultation, Marquee Data indicated their design of the web 
scrapers would be able to accommodate the development of a sale page classifier which was 
present in the original GLDIATR program and was used to predict whether a web scraped page 
was likely a sale page. Additionally, they were able to exclude websites (e.g., Wikipedia) 
provided as a list by the GLC (another feature of the GLDIATR system), and conduct searches on 
multiple terms, which would accommodate the inclusion of scientific and common names of 
species. The web scraper developed by Marquee Data collected the same data across Amazon, 
eBay, and Bing, using species common names and scientific names provided by GLC.  Marquee 
Data was contracted for two data pulls – the first for the initial identification of sellers and the 
second for evaluation of behavior changes. Marquee was used twice due to the similarity to the 
GLDIATR software, notably the inclusion of a sale page classifier. 

 
• Scrapehero (https://www.scrapehero.com/): Scrapehero utilizes web scrapers preset/prebuilt 

for websites commonly web scraped for data. For GLDIATR purposes, Scrapehero used these 
previously developed web scrapers, one for each domain, and was able to accommodate minor 
changes. Some of the web scrapers provided additional information beyond what GLDIATR 
provided in its web scraping processes, including more specific product information like 
ratings/reviews, titles, and description. GLC retained these information categories within the 
dataset in case there was any benefit from the additional data to help validate sale pages or for 
use in data analysis. Similar to the services provided by Marquee Data, Scrapehero was also able 
to search for multiple species, remove specific website domains from searches, and include a 
sale page classifier to assist in the validation of species sale pages. 

 
Data from the web scrapers were received in comma separated value (CSV) files and GLC created a 
workflow process for validating sale pages. For the process of validation, GLC first used the categories 
developed by the web scrapers to help sort the webpage results. Once sorted, GLC visited the webpages 
for each AIS sale page detected and confirmed either the sale or non-sale of species from the target list. 
If seller contact information (e.g., email, phone number, address, or contact form URL) was provided on 
the page, then this information was added and organized in datasheets to be shared with outreach 
partners.  
 
The categories and amount of data differed between the two web scraping services, but both were 
developed and selected for being able to provide a sale classifier. Scrapehero data was provided with a 
sale page classifier column of data for each webpage that classified the page into two categories, 
whether the webpage had a “Add to Cart” button present on the page or not. Similarly, the Marquee 
Data dataset included the sale page classifier as a column. Using both of these sale classifier columns 
within the data, GLC staff were able to reduce the non-sale pages that were present in the dataset, 

https://marqueedata.com/
https://www.scrapehero.com/
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removing the pages without an “add to cart” button and those that were classified as non-sale pages. 
To aid the review process and after review of some of the full set of data for individual species, GLC 
determined that it would be possible to filter out all URLs that did not contain “.com” or “.ca” for their 
top-level domain helping to reduce the size of the dataset. In review there were only one or two 
instances of websites that had another domain address (other than .com and .ca). In the second data 
pull from Marquee Data, GLC requested to filter out all websites except for the “.com” and “.ca” 
domains to help limit the frequency of international webpages outside of Canada that the web scrapers 
retained in the dataset. 
 
Species Watch Lists  
A comprehensive review and update process was implemented with the GLDIATR Advisory Committee 
to update the list of 166 species searched for by the original GLDIATR system. Species were evaluated 
for addition or removal from the list based on five criteria: 

1. Nonnative to Great Lakes states and provinces 
2. Freshwater aquatic species of risk to aquatic ecology/hydrology of Great Lakes system 
3. Threat to environment, economy, or human health 
4. Pathway is trade, culture, stocking or unknown 
5. Not a sport fish actively raised, stocked or managed (fish species only) 

 
The process for evaluation was attributing a point per criteria for each species being evaluated, with a 
top score of five points. Species that received a score of five were recommended for inclusion on the 
list, species with a score of less than five were recommended for removal. The updated watch list of 153 
species is provided as Appendix A. 
 
In addition to evaluating and recommending updates to the overall species watch list, the GLDIATR 
Advisory Committee, with the support of the GLC, developed a target species list (a subset of the watch 
list) to focus searches and outreach and management activities. The first step in developing the list was 
to determine a set of criteria, which included: 

1. The species is found in trade in the U.S./Canada 
2. The species is on a list (i.e., regulated or “watch” for some or all of the Great Lakes region) 
3. The species poses a risk to the region (e.g., prevention or management efforts are being used) 
4. Management agencies are willing to take action to introduction of the species 

 
Using these criteria, the committee identified a target species list of 22 species (Table 1). 
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Table 1. Target species list 

taxa common name scientific name Great Lakes jurisdictions with regulations 

Plant Carolina fanwort Cabomba caroliniana IL, MI, MN, NY, ONT, WI 

Fish Northern snakehead Channa argus IL, IN, MI, MN, NY, OH, ONT, PA, QBC, WI, US 

Invertebrate Yabby Cherax destructor IL, MI, MN, OH, ONT, PA, WI 

Invertebrate Marron Cherax tenuimanus IL, OH, PA, WI 

Invertebrate Asian Clam Corbicula fluminea IL, IN, NY, WI 

Plant Brazilian waterweed Egeria densa IL, IN, MI, MN, NY, OH, ONT, PA, WI 

Plant Hydrilla Hydrilla verticillata IL, IN, MI, MN, NY, OH, ONT, PA, WI, US 

Plant European frog-bit Hydrocharis morsus-ranae IL, IN, MI, MN, NY, OH, PA, WI 

Plant Indian hygrophila Hygrophila polysperma IL, IN, MN, WI, PA, US 

Plant Oxygen weed Lagorosiphon major IL, IN, MI, MN, WI, PA, US 

Fish Ide Leuciscus idus IL, MI, OH, WI 

Plant Ambulia Limnophila sessiliflora IL, IN, MN, WI, PA, US 

Plant Wanded loosestrife Lythrum virgatum IL, IN, MN, OH, PA, WI 

Invertebrate Malaysian trumpet snail  Melanoides tuberculata IL, WI 

Fish Weather loach Misgurnus anguillicaudatus IL, MI, MN, NY, WI 

Plant Marsh dewflower Murdannia keisak IL, NY 

Plant Parrot feather Myriophyllum aquaticum IL, IN, MI, MN, NY, OH, ONT, PA, WI 

Plant Water lettuce Pistia stratiotes IL, WI 

Invertebrate Red swamp crayfish Procambarus clarkii IL, IN, MI, MN, PA, WI 

Plant Water soldier Stratioties aloides IL, IN, MI, MN, ONT, PA, WI 

Fish Tench Tinca tinca IL, MI, NY, OH, QBC, WI 

Plant Water Chestnut Trapa natans IL, IN, MI, MN, NY, OH, ONT, PA, WI 

 
Outreach to Sellers  
In efforts to help facilitate behavior change among online retailers and other sellers of AIS, the GLC 
worked with the Advisory Committee to reach out to sellers identified through implementation of 
GLDIATR and use of alternative web scraping services. These efforts were designed to provide 
information about relevant regulations and potential risks/impacts associated with invasive species, and 
activities sellers can take to improve their practices. The desired outcome of this outreach was to 
achieve a specified reduction in the availability of the target species list in the marketplace over the 
project period. The general process for the outreach is outlined in Figure 1. 
 
Advisory Committee members provided critical input on determining what kind of outreach was needed 
for particular sellers and associated follow-up. The GLC also consulted with the Advisory Committee and 
other experts to develop outreach materials to use as part of this effort. This included a guidance 
document, a sample outreach letter, and the target species list (Appendix D). The letter and associated 
materials were developed based on earlier outreach efforts and the experiences of committee 
members. To target outreach efforts, the GLC used sale page URL data collected via Marquee Data and 
Scraphero and verified by GLC staff. Sellers that did not ship to the U.S. or Canada were removed from 
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the outreach list. Additionally, sellers that already contained proper 
species shipping restrictions were noted but not contacted.  
 
Online sellers located within Great Lakes states and provinces were 
passed along to a participating Advisory Committee member 
representing each jurisdiction. Each Advisory Committee outreach 
participant was provided with a seller contact list for their 
state/province, an example outreach letter, and the target species 
list. When possible, the full target species list was recommended for 
inclusion in the outreach, so sellers could be informed about 
regulated species. 
 
Committee members were asked to provide the results of their 
outreach efforts to the GLC to be included in project results. Sellers 
in Illinois, Indiana, Michigan, Minnesota, New York, Ohio and Québec 
were successfully contacted by committee member and results were 
reported to GLC. Advisory Committee members contacted 37 sellers 
via eBay, 13 via email, 4 via phone call and 4 via an online contact 
form. Online sellers from the remaining Great Lakes states and 
provinces were likely contacted but data was not provided to the GLC 
and thus is not included in subsequent analyses.  
 
Sellers that resided outside the Great Lakes region were contacted by 
the GLC. The GLC contacted 31 sellers via email, 23 via an online 
contact form and 18 via eBay. A total of 130 sellers were contacted 
between May and September 2021 between GLC and Advisory 
Committee members. Of the original identified sellers, a small 
percentage (9%) could not be contacted. Common reasons included 
targeted invasive species were no longer for sale, eBay page no 
longer active, and contact information not listed on website. This 
challenge illustrates the changing nature of internet-based retail and 
the importance of swiftness in identification of and response to sales. 
 

Determine the 
availability of a 
subset of high 

priority species

Implement 
targeted 

outreach to 
sellers of those 

species

Record 
responses of

sellers

Record 
responses of sellers; 
Assess the updated 

availability of 
species

Record 
and report 

results

Figure 1. Seller outreach process 

Figure 2. Distribution of methods for contacting sellers 
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Figure 3. Number of sellers in the U.S. and Canada selling any of the 22 species on the target species list, by state, province, and territory. 

Results 

Species and Sellers 
A total of 52,317 pages were collected using the two contracted web scraper services which resulted in 
the identification of 299 sellers. 283 of the identified sellers had contact information available for 
outreach. This included U.S. and Canadian websites in over 40 jurisdictions (i.e., states, provinces, and a 
U.S. territory (Puerto Rico)). The number of sellers per jurisdiction is provided in Figure 3. Figure 4 shows 
only sellers in Great Lakes jurisdictions. 
 
The 283 sellers with contact information (address, email, phone number, or other contact forms) were 
identified selling 17 of the 22 species from the target species list, with approximately 385 species offers 
(an offer is the sale of a single species through one seller). 14 of the 22 species were found to be 
available from sellers in Great Lakes jurisdictions (Figure 6). It is important to note that sellers often 
have multiple sale pages for one species and may sell additional species of concern.  
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Figure 4. Number of sellers in the Great Lakes region selling any of the 22 species on the target species list, by state and province 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

The five of the 22 species that were not found for sale were tench (Tinca tinca), hydrilla (Hydrilla 
verticillata), Northern snakehead (Channa argus), oxygen weed (Lagarosiphon major), and water soldier 
(Stratiotes aloides). From the subset of data for the sellers present in the Great Lakes region, an 
additional two species were not found among the AIS sale pages: wanded loosestrife (Lythrum alatum) 
and Marron crayfish (Cherax tenuimanus).  
 
The top five species sale pages consisted of three aquatic plants (water lettuce, Brazilian waterweed, 
and Carolina fanwort), an invertebrate (Malaysian trumpet snail), and a fish species (Weather loach). 
Plants accounted for 66.7% (257 sale pages, 10 species) of all sale pages, invertebrates accounted for 
24.4% (94 sale pages, 6 species), and fish accounted for 8.8% (34, 2 species).  
 
The top three plant species accounted for 45% of all sale pages (173 sale pages), with Malaysian trumpet 
snail accounting for 17.7% (68 sale pages), and weather loach which accounted for 8% (31 sale pages) of 
the total sale pages.  
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Figure 5. Number of sellers per species on the target watch list (*some sellers had more than one species on the list available for sale) 
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Table 2. Total number of sale pages per species and jurisdictions with associated regulations and sellers (* indicates jurisdictions 
that regulate this species and have at least one seller with this species in their jurisdiction) 

Taxa Common name Scientific name Total sale 
pages  

Jurisdictions with regulations 

Plant Carolina fanwort Cabomba caroliniana 28 IL*, MI, MN, NY*, ONT*, WI* 

Fish Northern snakehead Channa argus 0 IL, IN, MI, MN, NY, OH, ONT, PA, 
QBC, WI, US 

Invertebrate Yabby Cherax destructor 4 IL, MI, MN, OH, ONT, PA, WI 

Invertebrate Marron Cherax tenuimanus 2 IL, OH, PA, WI 

Invertebrate Asian Clam Corbicula fluminea 6 IL, IN*, NY, WI 

Plant Brazilian waterweed Egeria densa 52 IL, IN, MI*, MN, NY*, OH, ONT*, 
PA*, WI 

Plant Hydrilla Hydrilla verticillata 0 IL, IN, MI, MN, NY, OH, ONT, PA, 
WI, US 

Plant European frog-bit Hydrocharis morsus-ranae 9 IL, IN, MI*, MN, NY, OH*, PA, WI 

Plant Indian hygrophila Hygrophila polysperma 17 IL*, IN, MN, WI*, PA, US 

Plant Oxygen weed Lagorosiphon major 0 IL, IN, MI, MN, WI, PA, US 

Fish Ide Leuciscus idus 3 IL, MI, OH*, WI 

Plant Ambulia Limnophila sessiliflora 19 IL, IN, MN, WI, PA, US 

Plant Wanded loosestrife Lythrum virgatum 2 IL, IN, MN, OH, PA, WI 

Invertebrate Malaysian trumpet snail  Melanoides tuberculata 68 IL*, WI* 

Fish Weather loach Misgurnus anguillicaudatus 31 IL, MI, MN, NY, WI* 

Plant Marsh dewflower Murdannia keisak 4 IL, NY 

Plant Parrot feather Myriophyllum aquaticum 27 IL*, IN*, MI, MN, NY*, OH, ONT*, 
PA*, WI 

Plant Water lettuce Pistia stratiotes 93 IL*, WI 

Invertebrate Red swamp crayfish Procambarus clarkii 13 IL, IN*, MI, MN, PA, WI 

Plant Water soldier Stratioties aloides 0 IL, IN, MI, MN, ONT, PA, WI 

Fish Tench Tinca tinca 0 IL, MI, NY, OH, QBC, WI 

Plant Water Chestnut Trapa natans 6 IL, IN, MI, MN, NY, OH, ONT, PA*, 
WI 

 
  



GLDIATR 2.0: ADVANCING TOOLS TO PREVENT INTERNET TRADE OF AIS 14 

 

Table 3. Number of sellers per Great Lakes jurisdiction by domain and species found 

Jurisdiction Total 
Sellers* Amazon eBay Bing Species found 

Illinois 5 0 5 1 Water Lettuce (3), Carolina fanwort (2), Parrot  feather (1), 
Malaysian Trumpet Snail (1),  Indian hygrophila (1) 

Indiana 3 0 1 3 Red swamp crayfish (3), Carolina fanwort (1), Malaysian 
trumpet snail (1), Parrot feather (1), Asian clam (1) 

Michigan 8 1 4 3 Malaysian trumpet snail (5), Water lettuce (1), Brazilian 
waterweed (1), Ambulia (1) 

Minnesota 1 0 0 1 Malaysian trumpet snail (1)  
New York 11 1 6 4 Ambulia (2), Water lettuce (8), Brazilian waterweed (1), 

Parrot feather (2), Indian hygrophila (1), Malaysian 
trumpet snail (1), Carolina fanwort (1) 

Ohio 16 1 4 11 Water lettuce (9), Malaysian trumpet snails (3), 
Marmokreb (1), Weather loach (3), European frog-bit (2), 
Carolina fanwort (1), Ide (1), Indian hygrophila (1) 

Ontario 6 NA NA 6 Brazilian waterweed (2), Indian hygrophila (2), Parrot 
feather (1), Ambulia (3), Carolina fanwort (2),  Water 
lettuce (1), Marsh dewflower (1) 

Pennsylvania 10 2 6 2 Brazilian waterweed (3), Malaysian trumpet snail (2), 
Water lettuce (2), Parrot feather (2),  Water Chestnut (1), 
Weather loach (1), Carolina fanwort (1) 

Quebec 3 NA NA 3 Ambulia (1), Indian hygrophila (1), Parrot feather (1), 
Brazilian water weed (1) 

Wisconsin 3 1 0 2 Malaysian Trumpet snail (2), Weather loach (1), Carolina 
fanwort (1), Indian hygrophila (1) 

Total 66 6 26 36 *Some sellers may have multiple stores across Amazon, 
eBay, and/or separate webpages. 

 
 
To gather additional insight on ways to improve the accuracy of web scraping results, searches were 
modified to see if there was a difference in results when the search term “live” was added to the species 
search terms. This was applied to Scrapehero searches for eBay and Amazon. In the test review of the 
dataset Scrapehero sent a sample of Amazon and eBay data for three species – Ide (Leuciscus idus), 
Weather loach (Misgurnus anguillicaudatus), and Snakehead (Channa argus) – and provided two 
datasets with and without the search term “live” included. The results for eBay with and without “live” 
had a similar number of pages that related to the aquarium trade (e.g., selling live aquatic organisms, 
fish food, and fishing gear). The one key difference in the eBay sample datasets was that the percentage 
of each species searches that were related to the aquarium trade were more even across the species 
samples. The eBay data containing the “live” search term and were related to aquarium trade ranged 
from 20-39.5% of the results, whereas the “non-live” sample ranged from 11.5-66.7% of the results. 
Based on the increase in percentages across the species for relevant listings for eBay sample species and 
the Amazon sample which consisted of only pages for Ide (Leuciscus idus), the addition of “live” for the 
Amazon sample from Scrapehero only slightly improved the dataset from having no listings related to 
aquarium trade to 3% listings with additional listings that included live plants. Overall, minimal 
difference was observed in the results when the term “live” was included with the species name search 
terms. Additional analysis of specific search terms over repetitive web scrapes may indicate which 
additional search terms are more likely to produce better results across all species of interest.  
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46, 35%

84, 65%

Response

No Response

Outreach to Sellers 
Of the 130 individual sellers that were contacted, 46 (35%) of those sellers initiated some type of non-
automated response back. All sellers were only contacted once, except 19 sellers from Minnesota who 
were contacted twice. For those 19 sellers, the response rate was increased to 65% responding.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Responses of the sellers were categorized into nine categories, below is a summary of their responses.  

• Sixteen (16) sellers said they would add/update shipping restrictions to their website  
• Six (6) sellers said they no longer sell the species of concern 
• Six (6) sellers said they would completely stop selling the species of concern  
• Five (5) sellers said they are already in compliance with shipping restrictions 
• Four (4) sellers said they do not ship to the Great Lakes region 
• Three (3) sellers responded that they would not sell to restricted states but did not offer to add 

restrictions to sale pages 
• Three (3) sellers acknowledged the contact  
• Two (2) sellers had a negative response to being contacted  
• One (1) seller requested more information  

 
Following initial outreach, in September 2021, a second Marquee Data web scrape was conducted. The 
results from the second data pull were used to determine if sellers made any changes to their inventory 
or modified their sales page with shipping restrictions. Four webpages were not able to be included in 
the analysis, resulting in a total of 126 individual sellers evaluated for behavior change. Because eBay 
sale pages and generic online stores presented different responses, they will be discussed separately.  
 
Through the second data pull, 62 Bing sellers were still selling the species they were contacted about, 
and eight sellers had stopped selling the species of concern. If a species was listed as sold out, it was 
assumed the sellers still had intention to sell that species and was therefore listed under the “still 

Figure 7. Number and percentage of sellers contacted that responded to outreach 



GLDIATR 2.0: ADVANCING TOOLS TO PREVENT INTERNET TRADE OF AIS 16 

 

selling” category. Future follow-up with those particular sellers could help determine whether this 
assumption is reasonable. A more detailed breakdown of seller’s behavior change is listed below. 

• Eight (8) sellers were no longer selling the species they were contacted about 
o Two (2) of those sellers had stopped selling contacted species but now selling other 

priority AIS species1 
• Sixty-three (63) sellers were still selling the species they were contacted about 

o Fifty-two (52) sellers had made no behavior change 
o Five (5) sellers were still selling the species of concern but had added shipping 

restrictions to the sales page2 
o Three (3) sellers had stopped selling one or more of the species they were contacted 

about but not all 
 

 

Of the 55 eBay sellers that were contacted, 34 of them were found to still be selling the species(s) of 
concern. A more detailed breakdown of the eBay seller’s behavior change is listed below. 

• Twenty-one (21) sellers were no longer selling the species they were contacted about 
• Thirty-four (34) sellers were still selling the species they were contacted about 
• Five (5) sellers were still selling the species of concern but had added shipping restrictions to the 

sales page 

 
1 Both sellers did not receive the complete target species list due to the contact method not accommodating 
provision of the list. 
2 Two of the sellers were missing Illinois from the list of restricted states. 
 

Figure 8. Seller behavior change for pages identified through Bing search results 
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Figure 9. Seller behavior change for pages identified on eBay 
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Figure 10. The number of sellers that responded to outreach and took action by contact method. 

 

 

 

 

 

 

 

 

To better understand the relative effectiveness of each contact method (i.e., contact form, email, eBay 
message, phone call), seller response rates between the four methods are compared (Figure 10). 
Additionally, whether sellers acted after being contacted was evaluated by outreach method. In this 
comparison, “took action” is defined as sellers who either completely removed all notified AIS from their 
sales page or added proper shipping restrictions. Sellers who did not respond to the initial outreach, but 
species were also not found in the second data pull are not included, therefore, those that “took action” 
is conservative estimate. Sellers that were contacted twice were removed from this comparison to 
minimize variability. Rates of response and action are listed below.  

• Contact form: Response rate 20%, Action rate 0% 
• Email: Response rate 20%, Action rate 7% 
• eBay: Response rate 42%, Action rate 21% 
• Phone call: Response rate 100%, Action rate 25% 
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Discussion  

Impact of Outreach to Sellers 
While only about one third (36%) of sellers replied to outreach efforts, responses came in from each 
contact method. While emailing the online sellers was often the most efficient method, it was positive 
to see that sellers were still willing to engage with the outreach team when also contacted by phone, 
eBay messaging and website contact forms. In general, the responses to being contacted were positive. 
Out of the 130 sellers contacted, only two replied with a negative response.  
 
The addition of the second data collection with Marquee Data allowed for an enhanced look at how 
many sellers had made concrete changes following outreach. Of the six sellers that responded that they 
would stop selling the species of concern, four had followed through with their actions and removed the 
species of concern from their sales page. Additionally, one had removed one of the species they were 
contacted about but not others, and one had not removed the species from their page. Future efforts 
may benefit from reminder emails to encourage action, especially from sellers that showed initial 
concern. The benefits of multiple contact efforts can also be noted by the increase in response rate from 
the 19 sellers who were contacted twice (see Results).  
 
The most common action that sellers said they would take was to add shipping restrictions to their sales 
pages. Of the 16 sellers that responded with this action, five could not be evaluated for behavior 
change. Four of those sellers came from eBay sales pages, where the contacted species were no longer 
being sold and one was from a Walmart contact form that was not evaluated in the second data pull. In 
total, we confirmed that six of the sellers that responded had added shipping restrictions to the species 
of concern’s sales page, although one seller was missing Illinois in their list of restricted states. 
Additionally, two sellers that had not responded to outreach had added a shipping restriction note to 
their page. Although in the initial outreach it was suggested that the full discontinuation of the species is 
the best way to avoid unwanted spread, the fact that many sellers responded with adding shipping 
restrictions gives insight to how sellers choose to remain compliant.  
 
The main challenge in understanding the impact of outreach attempts comes from the sellers that did 
not respond. For the Bing sale pages, six shops had removed their species of concern. Since these sellers 
did not respond back to outreach efforts, whether the discontinuation of these species was intentional 
or not remains unknown. These results are even more ambiguous with the eBay sale pages. In the 
second round of data collection, 11 eBay pages were identified that did not respond to the outreach but 
were no longer selling the species they were contacted about. 
 
At first glance, it might seem that outreach efforts were far more successful with the eBay platform than 
with traditional online stores, with only eight Bing sellers not appearing in the second data pull 
compared to the 21 eBay sellers. There are few reasons why this may be: first, the general design and 
lure of eBay is that many shops can simply sell what they have lying around. Often, what is being sold on 
eBay is not a permanent selling item and sellers are supplying changes from day-to-day. Even if the eBay 
seller does have a more traditional and permanent inventory, sellers frequently sell out of products or 
can simply take a break from their shop. Unlike traditional online stores, eBay sellers may not be 
interested in keeping their store active 24/7. Secondly, the time of year may have influenced how many 
eBay sellers are selling aquatic plants. Shop owners may grow aquatic plants outside, and the second 
data pull was conducted in the fall/winter season. Overall, the chances that the removal of species from 
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traditional online stores are the direct result of outreach efforts is more likely than that of eBay sellers, 
whose inventories are frequently changing.  
 
Outreach Challenges 
GLC and the project team encountered challenges in outreach to Amazon and eBay sellers. Verified 
seller data was categorized into five contact types for email, phone call, contact form, contact through 
Amazon, and contact through eBay. Both Amazon and eBay have intermediary message centers for 
contacting businesses which are used to help prevent spam and phishing attempts for sellers. Using 
these indirect message centers impacted outreach for sellers on these platforms. For eBay, GLC created 
an account to be used by partners to conduct their outreach. However, for new accounts, eBay has 
restrictions on the number of daily messages that an account can send. For the initial eBay outreach, 
GLC and partners were limited to a few messages daily, which varied, and significantly slowed the 
outreach for eBay sellers. Since eBay does not publicly define the message limit or how the increase in 
ability to send messages progresses over time, GLC determined it was best to prioritize outreach for 
eBay sellers residing in the Great Lakes region. 
 
In addition, GLC encountered further hurdles to conducting outreach through Amazon’s message center. 
Amazon Message assistant was available as a “beta” (i.e., still in development) product with no 
alternative for outreach to sellers. Messages that were sent through this assistant were not recorded as 
being sent through the Amazon message center and appeared to not have been received by sellers. GLC 
attributed the barriers in Amazon outreach to the messaging assistant being in a state of beta testing, 
unclear requirements for sending a message, and unknown back-end processes that Amazon may 
employ that filter out specific messages as a barrier to spam and phishing attempts. Despite this, GLC 
was able to send one message later in outreach which had the Amazon product code (ASIN code) for 
species sale. Future seller outreach through Amazon may have less barriers once Amazon’s message 
center and assistant are no longer in beta testing mode and with the inclusion of ASIN codes within 
messages.  
 
Due to the challenges that outreach posed with both Amazon and eBay, GLC concentrated primary 
outreach efforts for the sellers that were found through the Bing web scraper datasets and secondary 
effort for the dataset of eBay sellers residing in the Great Lakes. 
 
GLDIATR Alternatives 
The web scrapers presented in this report are a relatively small sample of the broad variety of web 
scraping services available in the marketplace. For purposes of this project, GLC evaluated web scrapers 
that would perform similarly to GLDIATR and were hosted by the service provider; however, there are a 
variety of other web scrapers not evaluated that are self-hosted and available as Google Chrome 
attachments, open-sourced software available on software sharing sites, and other free or subscription 
charged desktop software. Many of these web scrapers can be hosted on customer-owned equipment 
(e.g., computers or servers), or quickly processed if using a third-party service to host the web scrapers 
and run from their servers. From this exploration of third-party services, it appears that the most 
common use of these products is marketed to companies that want to track the prices of consumer 
goods across multiple sites. 
 
For similar projects in the future, consideration may be given to potential modification to the web 
scraper that better reflect or align with this unique purpose. For example, one of the modifications that 
was made to the contractor web scrapers was related to the identification of sale pages. The original 
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GLDIATR software incorporated a classifier that attempted to determine whether pages brought up in 
Bing searches are sale pages, since there are many websites that present invasive species information 
but are not selling those species. Modifications were made to accommodate a classifier for the web 
scrapers used by the contractors (see Methods). An additional key difference between typical product 
searches conducted by web scrapers is that products typically have agreed upon names and 
individualized product codes for make and model of most consumer items, whereas live organisms do 
not have preset codes for identification. The inability to search using standardized text or codes for live 
organisms in web scrapers can make the process of returning relevant web scraped results more difficult 
as organisms may have many synonyms that can be attributed to the listing including scientific names, 
common names, trade names, varieties/cultivar names, descriptions, and common misspellings. Future 
work could focus on optimizing web scraper search parameters to improve the relevancy of results. 
 
Scrapehero’s prebuilt web scrapers are designed to download additional product data and, as a result, 
were able to pull seller location data directly from some of the sale pages. eBay provides a city and state 
for products on the sale page under the sale price (Figure 11). Amazon provides a location for a seller 
under a separate seller store page (Figure 12). For Bing searches, the format of webpages varies 
considerably, which may require development of an additional tool to be able to find these addresses. 
For this project, GLC manually obtained location and contact information from Bing web scraped results. 
 
 

 
Another difference in web scraping data from different domains is the everchanging nature of internet-
based retail. For eBay and Amazon, this led to some hurdles for confirming sellers or sale pages. This 
was because the verification of sale pages from these websites would occasionally no longer be posted 

 

Figure 11. Example eBay sale page with location information circled 
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on the domain platform that was originally found. Therefore, the review of eBay and Amazon pages 
should have a higher priority in the review process over Bing results. For instances where these postings 
were missing, GLC checked the seller page for any new posted sale of the target species and in most 
cases the seller had a new sale page posted. To aid in documentation, some services may be able to pull 
images and a full copy of the webpage for each sale page to aid in confirmation of species and seller. 
Iterative web scraping could also help monitor sites expected to change more frequently. Consultation 
with law enforcement could also help determine what services would be most beneficial for 
documentation and compliance after outreach is conducted. 
 
 

 
Web scraping services may allow for customization of either the web scraper itself or the postprocessing 
of results to meet specific needs. Some modifications may be desired to increase the relevance of the 
data. For example, modifications to remove results that match some of the common products or words 
that found on pages that would clearly not be or are known to not be selling organisms (e.g., “.org” 
sites). Occasionally, products found in the web scrape results may vary from the search terms due to 
name similarity with other products. Examples from web scraping done for this project include the fish 
species name “Ide” (Tinca tinca), which was also used for certain computer hardware products, and 
Northern snakehead (Channa argus), which was used in some music products. Some species names may 
be too generic leading to other non-target results, like Asian marshweed (Limnophilia sessiliflora), which 
may return various plant products due to “weed” within the name. Postprocessing of data and minor 
adjustments to eliminate some of these unrelated products and sale pages could be considered and may 
be accommodated by some web scraper services. Modifications to remove known non-target sites, 
confirmation that the sale page contains the text for any of the species on the target list, and the sale 
page classifier, decreased the number of results for Marquee Data from 33,339 scraped webpages to 
7,108 potential species sale pages. 
 

Figure 12. Example Amazon sale page and where location information can be found 
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Intuitively, one could expect a level of consistency between the sellers found by each web scraper, since 
they used the same domains, similar keywords, and were run within a few days of each other. However, 
between Marquee Data and Scrapehero, there were only 60 sellers that appeared in both data sets out 
of 299 sellers, which accounts for approximately 20% of the verified sellers. The low percentage overlap 
could be explained by the difference in time that the web scrapers were implemented, the differences in 
how their software operates, or other factors. This also poses the question of sellers that may be missed 
entirely. Due to the relatively low overlap in sellers, it may be beneficial for future web scraping projects 
to use multiple web scraping services. Further, it may also be useful to continue to assess the degree of 
consistency in results between web scrapers and determine whether there is a quantifiable benefit to 
employing multiple web scrapers. 
 
Regarding cost of web scraping services, GLC found that pricing varied significantly between contractors. 
The pricing structure for Marquee Data is either 1) a monthly recurring rate, where the cost of software 
development was spread over a series of months in addition to monthly web scrape service fees, or 2) a 
one-time payment including the software development and web scrapes and data delivery up to a 
limited number of results. Scrapehero charges a fee for each web scraper (GLC requested three, one for 
each of Amazon, eBay, and Bing), and a second fee based on the number of webpages accessed by the 
web scraper. As an example of the charges for Scrapehero, there was a one-time charge for Amazon sale 
pages to modify the web scraper associated with Amazon. Then there was an additional charge for each 
accessed page with each web scraper, thus for a single species the web scraper accessed the sale page 
and then the seller page to obtain the seller’s location, and since these were two pages it would be 
charged twice. For all species searched, a limit for the results collected from the web scraper could be 
specified. 
 
Species Identification 
The assumption of correct labeling of species is inherent to this process. No species were purchased as 
part of this project, so species identity cannot be confirmed. A common issue for organisms in trade is 
the problem of labeling. For example, “red cabomba” could be a variety of Carolina fanwort (Cabomba 
caroliniana), but project results often found it listed without a scientific name. In addition, crayfish in 
the aquarium trade are often sold under varying colorations, e.g., electric blue crayfish or ghost crayfish, 
and be advertised under the same scientific name as red swamp crayfish (Procambarus clarkii). Searches 
for this project were conducted using the spelling of the common and scientific names that were 
included on the target species list (Table 1). Other common names, industry trade names, or varieties 
were not included as search terms for the web scrapers and therefore, availability of specific species 
online may be underrepresented in project results. 
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Next Steps  

Regional Advisory Committee 
Throughout the development of GLDIATR and associated activities, the GLC engaged a number of 
partners, including state and federal agencies, to ensure this work is relevant and useful. These efforts 
helped to validate GLDIATR as a valuable management tool and identify areas for its continued 
improvement and application. The GLDIATR advisory committee was established based on lessons 
learned during initial GLDIATR development to provide input and guidance on continued enhancement 
and implementation of the tool. This advisory committee could continue – potentially through a 
partnership of the Great Lakes Panel on Aquatic Nuisance Species and the Great Lakes Law Enforcement 
Committee – to consider the issue of online sellers; act as a resource for use of web scraping tools for 
detecting sellers of aquatic invasive species; coordinate management actions; help shape future 
priorities, including identifying target species of concern for this pathway; and guide possible work in 
areas of research/risk assessment, outreach, and enforcement. This committee could also consider the 
need, process and mechanisms for the continuation of the GLDIATR initiative. 
 
Outreach 
Effective and sustained outreach is key to any invasive species program as a way to change behaviors 
that lead to species introduction and spread. During this project, the GLC worked with partners to 
develop a regionally based outreach message and deliver it to sellers identified by GLDIATR with the 
intent to reduce the availability of invasive species for sale. Seller response, though minimal, was mostly 
positive. In addition, approximately 32% of the sellers contacted made some change to their website. 
Continued implementation of coordinated outreach activities informed by GLDIATR/third-party services 
and building off existing campaigns and messages targeted toward the live organism trade industries is 
valuable. Outreach needs to be closely coordinated with law enforcement officers to determine 
additional actions that might be taken for the sale of regulated species in their jurisdictions. Use of a 
“case management system” as was initially envisioned for GLDIATR (but is not currently in use due to 
previously described challenges) is still seen as potentially very helpful for coordinating and tracking 
seller outreach and associated enforcement activities and behavior change. 
 
To continue effective and sustained outreach for the internet sale of invasive species, barriers to the 
outreach efforts presented in this report also need to be addressed. Future efforts could involve working 
directly with large, marketplace sites (e.g., Amazon, eBay, and Etsy) that provide a platform for sellers. 
These sites have established policies for restricted or prohibited products which apply to the sale of live 
animals and plants (Appendix E). These policies may make it possible to expand outreach and 
enforcement activities and shift some burden away from management agencies. 
 
Amazon appears to have the most explicit and detailed policies and resources for restricted animal and 
plant products. Amazon states in their policies: “You must comply with all applicable federal laws when 
selling plant and seed products [and animal products and animal-related products]. You must also 
comply with state and local laws applicable to the jurisdiction into which your products are sold as well 
as the jurisdiction from which you ship.” Additionally, within Amazon’s restricted product page they 
state: “We are constantly innovating on behalf of our customers and working with regulators, third 
party experts, vendors, and sellers to improve the ways we detect and prevent illegal and unsafe 
products from reaching our marketplace. Amazon encourages you to report listings that violate 
Amazon's policies or applicable law by contacting us. We will investigate each report thoroughly and 
take appropriate action.” Amazon’s statement on restricted products indicates that there may be a 
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willingness for collaboration, data sharing and outreach benefitting the implementation of appropriate 
management actions. 
 
eBay’s policies also include restrictions on live animals and plants; however it is less explicit and does 
not provide a thorough list of regulatory resources. eBay’s animal policies are mostly general and focus 
on the trade of native, endangered, and threatened animals and products. Of note in this list is the 
restriction of nonnative snails. eBay’s plant policy is a bit more thorough and includes links out to federal 
and state noxious weed lists and restrictions. 
 
Though it was not a component of this project, increased stakeholder interest in AIS sales on Etsy pages 
warrant the inclusion of a brief review of their animal and plant policies. Etsy’s prohibited item policy 
includes a section on animal products which explicitly prohibits the sale of all live animals. As for the 
plant, herbs, and seeds policy for Etsy, it focuses on sale of controlled substances and toxic species and 
provides some resources by country. Another notable third-party seller not explicitly web scraped is 
Kijiji, which is a Canadian hosted website that should also be considered for future outreach and 
enforcement efforts.  
 
Overall, there is varying policy coverage and connection to appropriate regulatory resources for live 
animal and plant and seed sales across the different marketplace sites. Each of these websites do 
contain some resources for sellers to learn about regulations for the sale of prohibited species and can 
provide starting points for future cooperative outreach and enforcement actions. Future outreach 
efforts may want to reference these policies when contacting sellers or use these policies to report 
qualified listings to site administrators. 
 
Future Use of Web Scrapers 
Data collected through both GLDIATR and alternative web scraping services were used to inform the 
activities AIS researchers, outreach coordinators, managers, and law enforcement officials. Future data 
collection could be conducted using adapted third-party software or through a comprehensive update 
to the GLDIATR system. The costs and benefits of both approaches vary and will need further 
consideration and deliberation (ideally by a regional advisory committee). Following the first iteration of 
GLDIATR, stakeholders stressed that without a central entity to maintain the system, its effectiveness 
will be limited by the lowest common denominator principle. That is, the jurisdiction that devotes the 
least to maintaining it will define its success, since AIS don’t respect jurisdictional boundaries. There are 
also costs associated with maintaining a fully independent and customized GLDIATR system that were 
discovered during the second round of development. In addition, a significant overhaul of the GLDIATR 
system is needed to bring it on par with current available technologies.  
 
As described previously, GLDIATR and the alternative web scraping services use tools to determine 
whether a webpage is classified as a sale page and is of interest or not. As advancements in web 
scraping technology including machine learning, classification models, and other tools are developed, 
consistent and periodic updates are needed in order to improve the identification of AIS and sale pages 
and improve data quality. This periodic review and update of technology may occur more reliably and 
efficiently with the use of market-based third-party web scraping services. 
 
Alternative web scrapers could be employed in a regionally centralized approach in which one entity 
manages a single service contract and the resulting data on behalf of the region, or by individual 
agencies and organizations with individual contracts. In a regionally centralized approach, the costs for 
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employing these services could be shared by the agencies and organizations or be “sponsored” by 
another entity. If the tools were deployed independently by individual agencies or organizations, all of 
the costs would be borne by those individuals. However, the web scrapers would be fully customized to 
the needs and priorities of those individuals and they would have direct access to the data without 
having to receive it from a third party. In addition, the data review, storage, and reporting would either 
be the responsibility of one entity on behalf of many, or the responsibility of the various agencies and 
organizations that use the web scraping services independently. A summary of web scraping services 
and estimates for the time it takes to implement data collection, validation, outreach and evaluation are 
provided in appendices B and C. 
 
Previous hurdles encountered with the operation and maintenance of a fully customized and regionally 
hosted web scraper should also be considered. In any future development of a centralized and hosted 
software, periodic updates should be incorporated into the design and implementation since the 
internet is a fast-paced changing and growing environment, and updates and maintenance of software 
have been shown to take consistent and considerable effort and expertise. 
 
 

Conclusion 
Moving forward, additional investments will be needed to continue work on this pathway. This project 
demonstrates that third-party services are a feasible, and potentially cost-effective, option for tracking 
the online sale of priority AIS. If additional investments are made for the continuation of work on the 
internet trade pathway, options for advancing work should be reconciled with the ability for agencies 
and organizations to utilize the access to third-party products and services as evaluated in this report. 
This should be done through ongoing consultation with regional partners on the Great Lakes Panel on 
Aquatic Nuisance Species and the Great Lakes Law Enforcement Committee. These are valuable forums 
through which to consider and advise on the need, process and mechanisms for the continuation of the 
GLDIATR initiative and future investments in this work.  
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Appendix B. Summary of GLDIATR alternatives evaluated 

 

Service  Octoparse  Marquee Data  Scrapehero 

Platform  Desktop platform for limited free 

self‐use and paid subscription 

options. 

Develops custom software 

specific to project goals. 

Offers services based on pre‐

developed web scrapers that can 

be adjusted for specific projects. 

Data  Data extraction can be run 

through desktop software by the 

individual user or through 

Octoparse servers (with 

subscription) for quick data 

collection. 

Software maintenance and data 

extraction/delivery is quick and 

handled by Marquee Data staff. 

Software maintenance and data 

extraction/delivery is quick and 

handled by Scrapehero staff. 

Technology  Users can build their own web 

scrapers or use prebuilt web 

scrapers. Subscriptions services 

include additional data options.  

Fully customizable web scraper 

and data collection with flexibility 

to build software from the 

ground up. 

Preset web scrapers can be 

modified; selections can be made 

to add or remove preset 

categories that can provide item 

details beneficial for data 

validation. 

Cost  Costs are based on customization 

level and subscription levels. Free 

services are limited in 

functionality and amount of data 

extracted.  

Costs are based on quantity of 

webpages, number of web 

scrapers, and software 

development. Subscription web 

scraping averages out the cost of 

software development over a set 

period. Contracts for individual 

web scraping instances are 

possible but may be cost 

prohibitive for one‐time use. 

Costs are dependent on quantity 

of webpages and “click 

throughs,” number of web 

scrapers, and additional set‐up 

costs. Contracts for one‐time web 

scraping instances are possible. 

Overall  Flexibility to use premade or 

custom web scrapers in desktop 

software; can extract limited 

amounts of data for free; limited 

support staff; software has a 

steep learning curve.  

Great communication and 

support from staff; flexibility to 

design for specific data needs; 

software development is more 

expensive than other options; 

costs can be averaged out over a 

long‐term scraping project 

Less expensive that fully 

customized options; moderate 

flexibility for adjustments made 

to pre‐developed web scrapers; 

limited flexibility with pre‐

developed web scrapers. 

 

 

   



Appendix C. Procedures and practices for using web scrapers 

 
Getting started 

 Develop the list of species of concern, including all scientific, common and trade names. Web scraping 
services typically charge per search term and per website data scrape. Each species accounts for at least 
two search terms (common name and scientific name) though additional search terms may be necessary 
for trade names. Review of common names for species in trade should be completed prior to searching, 
as this may increase costs but allow for additional identification of sellers. 

 Identify the primary websites and marketplaces for searches. Web scrapers can be built for generic web 
search engine results (e.g., Bing or Google), or for specific websites (e.g., marketplace sites like Amazon, 
eBay and Etsy) that may not show up in traditional search engine results. Costs are also usually charged 
per each web scraper built. Some services may charge more for Bing or other search engine results due to 
additional intricacies in scraping data from a wider variety of website formats. 

 Determine what information will be collected by the web scraper. Information that should be collected at 
minimum: url for page, species searched for/found, date and time of search. 

o Other items to consider: an image of the page, the html, page titles, item descriptions, location if 
provided, seller name (this is more important for seller pages like Amazon, eBay, and Etsy, in case 
an item is no longer sold between the collection and validation process). 

 Determine what additional customization of the web scraper is desired. 

o Including a “sale page classifier” is helpful to determining whether the page that is scraped is 
likely selling an item (versus just sharing information about a species) and may vastly reduce the 
number of resulting pages that need to be manually validated. 

o Including a “black list” of websites and domains that are filtered out from the results by the 
contractor can increase the number of relevant results and remove unrelated websites (e.g., 
Wikipedia). 

 Determine the desired frequency of running the web scraper. Determine whether searches occur weekly, 
monthly, daily, or other schedule.  

 Develop a plan for data review and management. This plan should identify who will be responsible for 
receiving, reviewing, verifying, storing, and communicating data and results, and processes and standards 
for data validation and management. 

Data management 

 Review sample data and set‐up data management system. Once a web scraper is developed, prior to full 
data collection, a small amount of up‐front time will be needed to review sample data with the contractor 
and set‐up the data management system (estimated time is 8‐12 hours depending on the web scraper 
used and associated amount of customization). 

 Review and verify web scraper data. Once the web scraper(s) are deployed and data is returned, staff will 
need to review the results to verify pages of interest. 

o For data collected from marketplace sites such as Amazon, or eBay, it may take as little as 15 
seconds to verify a sale page (or a little over 4 hours per 1,000 pages). This estimate also assumes 
the web scraper is able to extract the seller location from the page (due to the predictable nature 
of the location of that information on those pages). 

o For data collect via search engine results, and for which locations are not able to be extracted, 
page verification will take longer – an estimate 45 seconds to as much as five minutes per page 



to evaluate and identify any additional species that a seller is selling and locate their address 
and/or contact information (or approximately 12.5 to 84 hours per 1,000 pages). 

o Due to the length of time that validating webpages may take, a good first step is to identify and 
filter out as many irrelevant pages or duplicative sellers (via automated or manual data 
processing methods). 

o Additional web scraped content from sale pages (e.g., item title) may be beneficial in the process 
to filter out and automate the data validation process. 

 Prioritize time sensitive results. Validation of Amazon and eBay or other marketplace listings may need to 
be prioritized in the verification process due to the time limited nature of many of the listings. An eBay 
page/item may have limited stock or be listed for a few days at a time. Collection of additional 
information from web scrapers like page images and links to the seller’s main store page may be helpful 
to identify sale pages in the future and to document the sale of species at the time of the search. 

Seller Outreach 

 Determine methods of contact. Methods of contact will often be determined by the available contact 
information (e.g., web‐based contact form; marketplace messaging app; email; phone number). Different 
methods may have different restrictions on the format and amount of information that can be 
communicated to the seller (e.g., character/word limits or plain text requirements). 

 Develop and deliver outreach messages. Developing standardized outreach messaging and materials 
makes the process of outreach quicker but can be influenced by available contact methods. Materials may 
need to be adapted to accommodate different methods (e.g., contact form vs. email vs. phone call). 
Secondary and follow‐up outreach via email, phone, in‐person visit may be beneficial in eliciting a 
response and promoting behavior change. Using a standardized outreach template for outreach may take 
approximately two minutes to complete per seller. Additional outreach forms like phone call or in‐person 
visits will considerably increase the time outreach would take. 

 Evaluate behavior change. Determine if outreach is having an impact, or if further action is needed. For 
evaluating behavior change, the time it takes to check if a seller is still selling species online can be 
relatively quick depending on how many species that seller was identified to sell – approximately two to 
five minutes for every 10 sellers. Searching for the species on their sale pages usually makes this process 
quicker. This time may increase if evaluating whether there are any new species from the species priority 
list that might be sold on their website that was not identified through the web scraper. 

Other Considerations 

 Coordinate with law enforcement staff if web scraping and subsequent activities are focused on regulated 
species. 

 Reviewing live animal/plant product policies may be beneficial for outreach and/or reporting of policy 
violations on marketplace websites (e.g., Amazon, Ebay, and Etsy). 

 



Appendix D. Seller outreach guidance materials 
 

GLDIATR Targeted Seller Outreach Strategy 
Updated: April 14, 2021 

Overview 
 
The GLDIATR Advisory Committee, the Great Lakes Commission (GLC), and relevant partners will work 
together to conduct targeted outreach to retailers found selling any species on the GLDIATR target 
species list (attached). These outreach activities will be a discrete effort by the Advisory Committee, 
partners and the GLC to affect change in as many retailers as possible found to be selling species on the 
targeted species list. This document is designed to guide outreach as it pertains to the GLDIATR target 
species list in spring 2021 a coordinated effort will be made to remove each of these species from 
internet trade. This effort will utilize a database managed by GLC to coordinate outreach. The system 
will be used to assign Advisory Committee members to sellers and provide a mechanism to record 
outreach activities. 
 
Guidelines 
 
For all outreach: 

• A database of sellers and their target species sold will be developed by GLC using data provided 
by Marquee and Scrapehero. 

• Each jurisdiction will be provided a list of sellers located in their region, as well as a list of sellers 
offering species regulated by that jurisdiction.  

• GLC will assign outreach leads for each of the sellers based on their geographic location. 

• Outreach leads are expected to record their activities and follow-up communications in the 
outreach database maintained by GLC.  

• The first outreach action will be at the discretion of the lead and may be a letter, email, phone 
call or site visit. 

• It’s recommended that letters sent via email with be sent with a read receipt to confirm 
successful contact with sellers. 

• If the seller responds to an outreach attempt in a neutral manner, timely communication should 
be maintained in order to guide the seller and eventually prompt them to make a positive 
change in response to the communication (i.e., removing the species from their inventory). 

• Seller responses and any resulting changes should be recorded  

• GLC will provide assistance as needed. 
 
For sellers located in Great Lakes states and provinces: 

• A representative of the jurisdiction where the seller is located will take the lead in all outreach 
activities to that retailer. 

• GLC will provide assistance as needed, including a template outreach letter. 
 
For sellers located in the United States and Canada but outside of the Great Lakes region: 

• A general outreach letter will be developed and delivered via email, with a read receipt, by the 
GLC to inform retailers of regulations in the Great Lakes region. 

• This outreach letter will be tailored to the retailer based on the species sold and the jurisdictions 
that regulate those species. 

• The letter will indicate that the relevant regulating agencies have been informed that the 
retailer is selling a regulated species. 

o GLC will notify relevant agencies 



• Regulating agencies may follow-up the general outreach letter with specific contact to 
determine if the retailer will ship the regulated species to their jurisdiction, and/or if they have 
done so in the past. 

• Based on seller response to the general outreach letter, the case may transition to a state 
representative as the lead, depending on which states are interested in pursuing further 
communication with the seller. 

 
For Amazon and eBay sellers: 

• Depending on where the seller is located, the relevant above guidelines apply. 

• This outreach will likely need to occur through a contact form that requires a user account 
o Ebay login for use by GLC and Advisory Committee members: 

▪  
  
  

• See subsequent pages for tips on contacting Amazon sellers 
 
For sellers located outside of the United States and Canada that offer international shipping: 

• GLC will coordinate with USFWS/USDA/CBP on outreach. 

• If the seller is selling federally regulated species, it is recommended that the appropriate federal 
agency take the lead in outreach. 

• Any instance in which a federal agency is unable to lead outreach, the GLC will lead. 
 
For sellers that ship to wholesalers/retailers only: 

• Depending on where the seller is located, the relevant above guidelines apply. 
 
For sellers located outside of the United States and Canada that do not ship internationally: 

• These sellers will not be contacted with outreach on species sales. 
 
Timeline 
 
The timeline for outreach activities is dependent on the responsiveness of the seller, as well as the type 
of communication utilized. All communication efforts should be recorded with relevant attachments 
provided the CMS when they occur.  
 

Communication activity 

Weeks since initial contact 

1  2 3 4 5 6 7 8 9 10 11 12 

Initial contact is made             

Seller does not respond to the 
initial contact 

            

Second outreach attempt is 
made 

            

Seller does not respond to the 
second contact 

            

Third outreach attempt is made, 
through a different 
communication channel than the 
initial and second attempts 

            

Seller responses and results from 
outreach (positive or negative) 
are recorded   

            

 



Target Species List 
 
Criteria 

• The species has been found in trade in the U.S. / Canada 

• The species is on a species list in the region, including regulated and/or "watch" lists 

• The species poses a risk to the region 
o Defined as prevention or management efforts being used for the species. 

• Management agencies are willing to take regulatory/law enforcement action to prevent the sale 
of the species in the region. 
 

Taxonomic group Scientific name Common name List 

Fishes Channa argus Snakehead ALL 

Fishes Leuciscus idus Ide; Orfe IL; MI; OH; GLANSIS 

Fishes Misgurnus anguillicaudatus 
Japanese weatherfish; dojo 
loach; weather loach IL; MI; MN; NY 

Fishes Tinca tinca Tench IL; MI; NY; OH; QC; WI 

Other aquatic animals Cherax destructor Yabby 
FED; IL; MI; MN; OH; 
ON; GLANSIS 

Other aquatic animals Cherax tenuimanus Marron IL; OH 

Other aquatic animals Corbicula fluminea Asian clam IL; IN; NY; WI 

Other aquatic animals Melanoides tuberculata Malaysian trumpet snail IL; WI 

Other aquatic animals Procambarus clarkii Red swamp crayfish IL; MI; MN; PA; WI 

Plants and algae Egeria densa Brazilian waterweed 
IL; IN; MI; NY; ONT; 
WI; GLANSIS 

Plants and algae Hygrophila polysperma Indian hygrophila 
IL; IN; MN; FED-US; 
WI; GLANSIS 

Plants and algae Pistia stratiotes Water lettuce WI; GLANSIS 

Plants and algae Cabomba caroliniana Carolina fanwort IL; MI; NY; WI 

Plants and algae Hydrilla verticillata Hydrilla 
FED; IL; IN; MI; MN; 
NY; ON; WI; GLANSIS 

Plants and algae Hydrocharis morsus-ranae European frog-bit IL; IN; MI; MN; NY; WI 

Plants and algae Lagorosiphon major African oxygen weed 
FED; IL; IN; MI; MN; 
WI 

Plants and algae Limnophila sessiliflora Ambulia FED; IL; IN; MN; WI 

Plants and algae Lythrum virgatum Wanded loosestrife MN; WI; MI 

Plants and algae Murdannia keisak Marsh dewflower NY 

Plants and algae Myriophyllum aquaticum Parrot feather 
IL; IN; MI; NY; ON; WI; 
GLANSIS 

Plants and algae Stratioties aloides Water soldier 
IL; MI; MN; ON; WI; 
GLANSIS 

Plants and algae Trapa natans Water chestnut 
IL; IN; MI; MN; NY; 
ON; WI 

 
  



GLDIATR Amazon Login 
Seller Contact Steps 

 
Amazon Login Information: 

•  

  
 

Steps for Contacting Sellers on Amazon 
1. Start on the seller page (the link we have provided as seller contact should take you there) then 

navigate to the “Ask a Question” button in the upper right which opens a chat box in Amazon’s 
Seller Messaging Assistant.  

2. Once the messenger opens you should select the “An item for sale” option, and then select the 
“Other” option in the chat box which will allow you to send a message and/or an attachment to 
the seller. 

3. NOTE: If the “item for sale” option does not pop up in the chat, try returning to the seller page 
and trying again (occasionally it may not pop up, as it is still in Beta testing), if you have 
additional difficulty beyond this issue, let us know and we can help find an additional option for 
contacting the seller.  
 

  

Figure 1: Seller page 



 

Figure 2: "Ask a question" chat box 

 

 

Figure 3:Contact form 

  



[TEMPLATE OUTREACH LETTER] 

Dear Sir or Madam, 

Greetings from the Great Lakes Commission, a binational agency charged with promoting and protecting 

the environmental and economic health of the Great Lakes-St. Lawrence River region. A significant 

threat to our region is the invasion of harmful, non-native species that arrive here via multiple 

pathways. Some of these species are bought and sold for use in aquariums, gardens, classrooms, as bait 

or for other purposes and may be accidentally, or otherwise, released into the environment.  

As part of our work on this issue, we are reaching out to online retailers of aquatic plants and animals, 

like yourself, to increase awareness of this issue and reduce the risk of harmful species being sold and 

shipped to the Great Lakes. 

We have identified species being sold on your website which are illegal to sell, transport or possess in 

states and provinces within our region. Beyond being harmful to the environment, states and provinces 

where it is illegal to possess or sell these species may choose to take legal action addressing sales by 

your website. Further, the federal Lacey Act (18 U.S.C. § 42(a)(l)) prohibiting the interstate transport of 

injurious species, applies in situations of interstate commerce that violate state-level regulations. 

CHOOSE ONE OF THE REQUESTS BELOW, OR INCLUDE YOUR OWN: 

A. We are asking you to help us keep the Great Lakes great by removing all of the identified 
invasive species from your online inventory and following the recommended actions outlined 
below.  

B. We are asking you to help us keep the Great Lakes great by not shipping the identified 
invasive species to states and provinces in the Great Lakes region, and following the 
recommended actions outlined below.  

The table on the following page provides additional information about which invasive species we have 

identified in your online inventory, which states and provinces regulate those species, and contact 

information for rules and regulations on a jurisdictional basis. Please contact us at gldiatr@glc.org with 

any questions or for more information on how you can help protect the Great Lakes. Thank you! 

How you can help 

❖ Replace species in your inventory that are considered invasive to the Great Lakes with non-invasive alternatives. 

❖ Learn about species regulations for Great Lakes states and provinces. Remember, it is illegal to possess or sell some 

species! 

❖ Inform customers of species with invasive attributes and provide information on alternative and non-invasive 

species, species regulations and associated shipping restrictions, and proper disposal methods for unwanted 

organisms. 

❖ Clean and inspect animals, plants, and packing materials prior to shipping to ensure that unwanted “hitchhiking” 

viruses, plants, or animals are removed. 

❖ Join an invasive species awareness campaign, such as HabitattitudeTM, and help educate customers. 

mailto:gldiatr@glc.org


Appendix E. Summary of marketplace live animal and plant policies 
 

Amazon 
Live animal policy 

Plant policy  

eBay 
Live animal policy 

Plant policy 

Etsy 
Live animal policy 

Plant policy 
 
Direct policies reference state 
and federal laws: “You must 
comply with all applicable federal 
laws when selling plant and seed 
products [and animal products 
and animal-related products]. 
You must also comply with state 
and local laws applicable to the 
jurisdiction into which your 
products are sold as well as the 
jurisdiction from which you 
ship.” 

 
Live animals policy includes an 
approved list for live organisms that 
includes: “Bees, crickets, and 
ladybugs; Domestic (not exotic) 
aquatic snails; Fertilized eggs (species 
must be included in the listing 
description); Live bait such as 
minnows, shiners, earthworms, and 
mealworms; Lobsters; Mice sold 
specifically as food for pets; ‘Stud’ 
services (including but not limited to 
dogs, cats, horses, sheep, goats, and 
cattle); Tadpoles; and Tropical fish.” 
Anything no included is not allowed.  

 
Prohibited item policy includes a 
section on animal products which 
explicitly prohibits the sale of all 
live animals. For plants Etsy refers 
to federal and state regulations: 
"some examples of plants 
regulated by the USDA include 
bamboo seeds and plants, citrus 
plants, cotton seeds and plants, 
sandalwood, wheat, and noxious 
weeds. Find out more at the 
USDA’s website. You may also 
wish to consult the National Plant 
Board’s website for further 
information on plant and seed 
product restrictions in U.S. states 
and territories.” 
  

 
Prohibits “live animals that are 
not insects, fish, shellfish, or 
crustaceans.”   

 
Animal policies are general and 
appear to focus on the trade of native, 
endangered, and threatened animals 
and products. 
  

 
Plant, herbs, and seeds policy 
focuses on sale of controlled 
substances and toxic species 

 
Provides links to federal 
regulations including The Lacey 
Act, the National Plant Board, 
Federal and state noxious weed 
lists, and information for 
international sellers.  

 
“Plant and seed policy” states that 
“plants or seeds prohibited by 
government or shipping regulations 
are not allowed” and includes links to 
the National Plant Board Regulated 
Noxious Weeds and State Restrictions. 

 
Provides links to the National Plant 
Board, and Noxious Weed 
List/USDA, and other resources. 

 
Statement encouraging 
cooperative work with 
“regulators, third party experts, 
vendors, and sellers to improve 
the ways we detect and prevent 
illegal and unsafe products from 
reaching our marketplace.” 
 

  

 

https://sellercentral.amazon.com/gp/help/external/help.html?itemID=200164370&language=en_US&ref=efph_200164370_cont_200164330
https://sellercentral.amazon.com/gp/help/external/help.html?itemID=201737480&language=en_US&ref=efph_201737480_cont_200164330
https://www.ebay.com/help/policies/prohibited-restricted-items/live-animals-policy?id=4327&st=12&pos=3&query=Live%20animals%20policy&intent=animal&docId=HELP1207
https://www.ebay.com/help/policies/prohibited-restricted-items/plants-seeds-policy?id=4287#section3
https://www.etsy.com/legal/prohibited/?ref=list#Q2
https://www.etsy.com/legal/policy/plants-herbs-and-seeds/242685907951#:~:text=Plants%20and%20their%20seeds%20are,be%20considered%20prohibited%20on%20Etsy.
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Species Eval-Proposed Changes

										Criteria for Listing (1=meets criteria, 0=does not meet criteria)

		Group		Scientific Name		Common Name		Source		Non-native (to IL, IN, MI, MN, NY, OH, ON, PA, QC, or WI)		Freshwater aquatic species OR
risk to aquatic ecology/hydrology of GL system		Threat to environment, economy, or human health		Pathway is trade, culture, stocking or unknown		Not a sport fish actively raised, stocked or managed (Fish species only)		Comments		Include (5) /
Don't Include (<5)

		Fishes		Acanthogobius flavimanus 		yellowfin goby, mahaze, Japanese river goby 		Original watchlist species		1		1		1		1		1		http://www.cabi.org/isc/datasheet/95431		5

		Fishes		Alburnus alburnus		bleak		GLC (org. from GLANSIS)		1		1		1		1		1		live baitfish use		5

		Fishes		Anguilla		eels		Original watchlist species		1		1		1		1		1		Catadromous species, unsure of reproductive potential		5

		Fishes		Apeltes quadracus		Fourspine stickleback 		wkshp		1		1		1		1		1		Ballast listed as primary pathway; live bait is possibility (https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=700)		5

		Fishes		Atherina boyeri		big scale sand smelt		Original watchlist species		1		1		1		1		1				5

		Fishes		Carassius auratus		goldfish		Original watchlist species		1		1		1		1		1				5

		Fishes		Carassius carassius		crucian carp		Original watchlist species		1		1		1		1		1				5

		Fishes		Carassius gibelio		Prussian carp		Original watchlist species		1		1		1		1		1		Available in trade overseas (e.g. Europe)		5

		Fishes		Channa argus		Northern snakehead		Original watchlist species		1		1		1		1		1				5

		Fishes		Channa bleheri 		Rainbow snakehead		WI DNR; QC		1		1		1		1		1				5

		Fishes		Channa gachua 		Dwarf snakehead		WI DNR; QC		1		1		1		1		1				5

		Fishes		Channa maculata 		Blotched snakehead		WI DNR; QC		1		1		1		1		1				5

		Fishes		Channa marulius		Bullseye Snakehead		NY DEC; WI DNR; QC		1		1		1		1		1				5

		Fishes		Channa micropeltes		Giant Snakehead		NY DEC; QC		1		1		1		1		1				5

		Fishes		Channa punctata 		Spotted snakehead		WI DNR; QC		1		1		1		1		1				5

		Fishes		Channa striata 		Chevron snakehead		WI DNR; QC		1		1		1		1		1				5

		Fishes		Cichlasoma bimaculatum		black acara		Original watchlist species		1		1		1		1		1		Previously common in trade, but now rare		5

		Fishes		Clarias batrachus		walking catfish		Original watchlist species		1		1		1		1		1		Available in trade overseas (e.g. Europe)		5

		Fishes		Cobitis taenia		spined loach		wkshp		1		1		1		1		1		pathway unknown		5

		Fishes		Coregonus albula		Vendance		USFWS suggestion		1		1		1		1		1				5

		Fishes		Coregonus lavaretus		Euopean whitefish, Powan		USFWS suggestion		1		1		1		1		1				5

		Fishes		Coregonus peled		Northern Whitefish		USFWS suggestion		1		1		1		1		1				5

		Fishes		Cyprinella lutrensis		red shiner		Original watchlist species		1		1		1		1		1				5

		Fishes		Cyprinus carpio		common carp		Original watchlist species		1		1		1		1		1				5

		Fishes		Danio albolineatus		Pearl danio		wkshp		1		1		1		1		1				5

		Fishes		Gambusia affinis		western mosquitofish		Original watchlist species		1		1		1		1		1				5

		Fishes		Gambusia holbrooki		eastern mosquitofish		Original watchlist species		1		1		1		1		1				5

		Fishes		Gasterosteus aculeatus aculeatus		three spined stickleback		Original watchlist species		1		1		1		1		1				5

		Fishes		Gymnocephalus cernuus 		Ruffe 		Original watchlist species		1		1		1		1		1		GLDIATR has not found in trade		5

		Fishes		Hypomesus nipponensis 		wakasagi 		Original watchlist species		1		1		1		1		1		history of intentional introduction or baitfish use; stocked in CA		5

		Fishes		Hypophthalmichthys harmandi		largescale silver carp		Original watchlist species		1		1		1		1		1				5

		Fishes		Hypophthalmichthys molitrix		silver carp		Original watchlist species		1		1		1		1		1				5

		Fishes		Hypophthalmichthys nobilis		bighead carp		Original watchlist species		1		1		1		1		1				5

		Fishes		Ictalurus furcatus		Blue catfish		wkshp		1		1		1		1		1				5

		Fishes		Lates calcarifer		Barramundi		wkshp		1		1		1		1		1				5

		Fishes		Lates nilotica (L. niloticus)		Nile perch		US FED, OH EPA		1		1		1		1		1				5

		Fishes		Leuciscus idus		ide or orfe		Original watchlist species		1		1		1		1		1		Unknown impacts/not well-studied. No evidence found online of invasive behavior, but numerous sources discuss concerns that it could be come invasive since information is lacking.		5

		Fishes		Menidia beryllina		Inland silverside		Original watchlist species		1		1		1		1		1				5

		Fishes		Misgurnus anguillicaudatus		Oriental weatherfish		Original watchlist species		1		1		1		1		1				5

		Fishes		Misgurnus fossilis		European water loach		wkshp		1		1		1		1		1				5

		Fishes		Misgurnus mizolepis 		weather loach, Chinese muddy loach		IL advisory		1		1		1		1		1				5

		Fishes		Monopterus albus		Asian swamp eel		Original watchlist species		1		1		1		1		1				5

		Fishes		Morone americana 		White perch 		Original watchlist species		1		1		1		1		1		GLDIATR has not found in trade; stocking identified as a pathway		5

		Fishes		Mylopharyngodon piceus		Black carp		Original watchlist species		1		1		1		1		1				5

		Fishes		Neogobius fluviatilis		monkey goby		GLC (org. from GLANSIS)		1		1		1		1		1		OH requested to keep		5

		Fishes		Odontesthes bonariensis		Argentinian silverside		Original watchlist species		1		1		1		1		1		GLDIATR has not found in trade, USFWS ERSS identifies aquaculture as a pathway elsewhere		5

		Fishes		Oncorhynchus keta		Chum salmon		Original watchlist species		1		1		1		1		1		GLDIATR has not found in trade; stocking identified as a pathway		5

		Fishes		Oreochromis aureus		Blue tilapia		Original watchlist species		1		1		1		1		1		GLDIATR has not found in trade; stocking identified as a pathway		5

		Fishes		Oreochromis niloticus		Nile tilapia		Original watchlist species		1		1		1		1		1		GLDIATR has not found in trade; stocking identified as a pathway		5

		Fishes		Perca fluviatilis		Eurasian perch		GLC (org. from GLANSIS)		1		1		1		1		1				5

		Fishes		Perccottus glenii		Amur sleeper		GLC (org. from GLANSIS)		1		1		1		1		1		GLDIATR has not found in trade; a history of intentional introduction or use as baitfish		5

		Fishes		Phoxinus phoxinus		Eurasian minnow		GLC (org. from GLANSIS)		1		1		1		1		1		history of intentional introduction or use as baitfish		5

		Fishes		Poecilia reticulata 		Guppy		wkshp		1		1		1		1		1				5

		Fishes		Pseudorasbora parva		stone moroko		Original watchlist species		1		1		1		1		1		GLDIATR has not found in trade		5

		Fishes		Pterygoplichthys disjunctivus		Vermiculated sailfin catfish		Original watchlist species		1		1		1		1		1		Primarily hobbyist trade		5

		Fishes		Pterygoplichthys pardalis		Amazon sailfin catfish		Original watchlist species		1		1		1		1		1				5

		Fishes		Rhodeus ocellatus		Rosy bitterling		Original watchlist species		1		1		1		1		1				5

		Fishes		Rhodeus sericeus		bitterling		Original watchlist species		1		1		1		1		1		Native mussels may be negatively affected by hosting bitterling eggs		5

		Fishes		Sander lucioperca		Zander		Original watchlist species		1		1		1		1		1		Popular food fish in Europe		5

		Fishes		Scardinius erythrophthalamus		European rudd		Original watchlist species		1		1		1		1		1		Available in trade overseas (e.g. Europe)		5

		Fishes		Silurus glanis		Wels catfish		Original watchlist species		1		1		1		1		1		Available in trade overseas (e.g. Europe), primarily hobbyists		5

		Fishes		Siniperca chuatsi		Mandarin fish/Chinese perch		wkshp		1		1		1		1		1				5

		Fishes		Tilapia zillii		redbelly tilapia		Original watchlist species		1		1		1		1		1		http://www.cabi.org/isc/datasheet/61147		5

		Fishes		Tinca tinca		tench		Original watchlist species		1		1		1		1		1		Uncertain risk USFWS ERSS		5

		Other		Alopochen aegyptiaca		Egyptian goose		wkshp		1		1		1		1		1		http://ias.biodiversity.be/species/show/19		5

		Other		Anodonta woodiana (Sinanodonta woodiana)		Chinese pond mussel		Original watchlist species		1		1		1		1		1		Pathway info per USFWS ERSS		5

		Other		Bellamya chinensis (Cipangopaludina chinensis)		Chinese Mystery Snail		NY DEC		1		1		1		1		1				5

		Other		Bellamya japonica (Cipangopaludina japonica)		Japanese Mystery Snail		NY DEC		1		1		1		1		1				5

		Other		Cherax destructor		yabby		Original watchlist species		1		1		1		1		1				5

		Other		Cherax tenuimanus		marron		Original watchlist species		1		1		1		1		1		OH requested to keep		5

		Other		Corbicula fluminea		Asian clam		Original watchlist species		1		1		1		1		1				5

		Other		Cygnus olor		Mute Swan		wkshp		1		1		1		1		1				5

		Other		Dikerogammarus haemobaphes		scud, demon shrimp		GLC (org. from GLANSIS)		1		1		1		1		1		GLDIATR has not found in trade; GLANSIS: "It was intentionally stocked in large European rivers prior to the 1970s to enhance the fish fauna (Karpevich 1975, Jazdzewski 1980, bij de Vaate et al. 2002)."		5

		Other		Eriocheir sinensis		Chinese mitten crab		Original watchlist species		1		1		1		1		1		OH requested to keep		5

		Other		Hemimysis anomala 		Bloody shrimp 		GLC		1		1		1		1		1		GLDIATR has not found in trade		5

		Other		Marmorkreb		Marmokreb		Original watchlist species		1		1		1		1		1				5

		Other		Melanoides tuberculata		red-rimmed melania		Original watchlist species		1		1		1		1		1		has a history of invasiveness on Martinique Island, even though its history in the U.S. is a bit more ambiguous; see this paper for more details: http://www.scielo.br/scielo.php?script=sci_arttext&pid=S0074-02762001000900009		5

		Other		Myocastor coypus		Nutria		wkshp		1		1		1		1		1				5

		Other		Mytilopsis leucophaeata 		dark false mussel 		NEW 		1		1		1		1		1				5

		Other		Orconectes limosus 		spinycheek crayfish 		NEW 		1		1		1		1		1				5

		Other		Orconectes rusticus		rusty crayfish		Original watchlist species		1		1		1		1		1				5

		Other		Pacifasticus leniusculus 		signal crayfish 		NEW 		1		1		1		1		1				5

		Other		Pontogammarus robustoides		scud		GLC (org. from GLANSIS)		1		1		1		1		1		Intentional introduction as a fish food resource in the 1960s (CABI)		5

		Other		Procambarus clarkii		red swamp crayfish		Original watchlist species		1		1		1		1		1				5

		Other		Pseudemys concinna		River cooter		wkshp		1		1		1		1		1		It feeds nearly exclusively on aquatic plants. Because of its substantial biomass, Pseudemys concinna may play a significant role in the ecosystem through its feeding on aquatic vegetation and resulting nutrient cycling.  (http://www.iucnredlist.org/details/163444/0)		5

		Other		Trachemys scripta elegans		red-eared slider, red-eared terrapin		wkshp		1		1		1		1		1				5

		Other		Trachemys scripta scripta		Yellow-bellied slider		wkshp		1		1		1		1		1				5

		Other		Viviparus georgianus		banded mystery snail		Original watchlist species		1		1		1		1		1				5

		Other		Xenopus laevis		African clawed frog		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Alternanthera philoxeroides		Alligator weed		wkshp		1		1		1		1		1				5

		Plants and Algae		Aponogeton distachyos		Cape pond weed		wkshp		1		1		1		1		1				5

		Plants and Algae		Arundo donax		giant cane		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Azolla pinnata		feathered mosquitofern		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Butomus umbellatus		flowering rush		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Cabomba caroliniana		Carolina fanwort		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Callitriche stagnalis		Pond water-starwort		wkshp		1		1		1		1		1				5

		Plants and Algae		Caulerpa taxifolia		killer algae		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Colocasia esculenta		Coco yam		wkshp		1		1		1		1		1				5

		Plants and Algae		Crassula helmsii		swamp stone crop		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Cyperus difformis 		variable flatsedge 		NEW 		1		1		1		1		1				5

		Plants and Algae		Egeria densa		Brazilian waterweed		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Eichhornia azurea		anchored water hyacinth		Original watchlist species		1		1		1		1		1		Popular in trade overseas (e.g. Europe)		5

		Plants and Algae		Eichhornia crassipes		water hyacinth		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Glossostigma cleistanthum 		Mudmat 		GLC		1		1		1		1		1		GLDIATR has not found in trade		5

		Plants and Algae		Glyceria maxima		Reed Manna Grass, reed sweet grass		NY DEC, WI DNR		1		1		1		1		1				5

		Plants and Algae		Houttuynia cordata		Chameleon plant		wkshp		1		1		1		1		1		doesn't seem to be a problem in MI, but potentially problematic elsewhere		5

		Plants and Algae		Hydrilla verticillata		Hydrilla		Original watchlist species		1		1		1		1		1		Popular in trade overseas (e.g. Europe)		5

		Plants and Algae		Hydrocharis morsus-ranae		European frog-bit		Original watchlist species		1		1		1		1		1		Popular in trade overseas (e.g. Europe)		5

		Plants and Algae		Hydrocotyle ranunculoides		floating marsh pennywort		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Hygrophila polysperma		Indian swampweed		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Ipomoea aquatica		water spinach		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Iris pseudacorus		yellow flag iris		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Lagarosiphon major		African oxygen weed		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Landoltia punctata		Dotted duckweed		wkshp		1		1		1		1		1				5

		Plants and Algae		Limnobium spongia		Frog's-bit, American spongeplant		wkshp		1		1		1		1		1				5

		Plants and Algae		Limnophila sessiliflora		ambulia		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Ludwigia adscendens		Water primrose		wkshp		1		1		1		1		1				5

		Plants and Algae		Ludwigia hexapetala (L. grandiflora)		Uruguayan Primrose Willow		NY DEC		1		1		1		1		1				5

		Plants and Algae		Ludwigia peploides 		floating primrose willow 		NEW 		1		1		1		1		1				5

		Plants and Algae		Lythrum salicaria		purple loosestrife		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Lythrum virgatum		wanded loosestrife		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Melaleuca quinquenervia		Melaleuca		Original watchlist species		1		1		1		1		1		http://www.evergreennursery.com/melaleuca-quinquinervia		5

		Plants and Algae		Murdannia keisak		marsh dewflower		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Myosotis scorpioides		water forget-me-not		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Myriophyllum aquaticum		parrot's feather		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Myriophyllum heterophyllum		Broadleaf Water-milfoil		NY DEC		1		1		1		1		1				5

		Plants and Algae		Myriophyllum spicatum		Eurasian watermilfoil		Original watchlist species		1		1		1		1		1		Previously common in trade, but now rare		5

		Plants and Algae		Nelumbo nucifera		sacred lotus		Original watchlist species		1		1		1		1		1		Environmental threat assessment is based on images of dense monocultures		5

		Plants and Algae		Nymphoides cristata 		crested floating heart 		NEW 		1		1		1		1		1				5

		Plants and Algae		Nymphoides indica		Water snowflake 		wkshp		1		1		1		1		1				5

		Plants and Algae		Nymphoides peltata		yellow floating heart		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Oenanthe javanica		Java waterdropwort		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Oxycaryum cubense 		Cuban bulrush 		GLC		1		1		1		1		1		GLDIATR has not found in trade		5

		Plants and Algae		Phalaris arundinacea		Reed canary grass 		wkshp		1		1		1		1		1				5

		Plants and Algae		Phragmites australis		Phragmites		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Pistia stratiotes		water lettuce		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Potamogeton crispus		curly leaf pond weed		Original watchlist species		1		1		1		1		1		Popular in trade overseas (e.g. Europe)		5

		Plants and Algae		Ranunculus lingua		Greater spearwort		wkshp		1		1		1		1		1				5

		Plants and Algae		Rotala rotundifolia		Roundleaf toothcup		wkshp		1		1		1		1		1				5

		Plants and Algae		Sagittaria sagittifolia 		arrowhead		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Salvinia minima		Water spangles		wkshp		1		1		1		1		1				5

		Plants and Algae		Salvinia molesta		giant salvinia		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Sparganium erectum		branched bur-reed		Original watchlist species		1		1		1		1		1		Popular in trade overseas (e.g. Europe)		5

		Plants and Algae		Stratiotes aloides		water soldier		Original watchlist species		1		1		1		1		1		Popular in trade overseas (e.g. Europe)		5

		Plants and Algae		Trapa natans		water chestnut		Original watchlist species		1		1		1		1		1		Popular in trade overseas (e.g. Europe)		5

		Plants and Algae		Typha angustifolia		Narrowleaf cattail		WI DNR		1		1		1		1		1				5

		Plants and Algae		Typha domingensis		southern cattail		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Typha laxmannii		graceful cattail		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Typha orientalis 		bullrush (raupo) 		NEW 		1		1		1		1		1				5

		Plants and Algae		Typha x glauca		Hybrid cattail		WI DNR		1		1		1		1		1				5

		Plants and Algae		Ulva spp.		sea lettuce		Original watchlist species		1		1		1		1		1				5

		Plants and Algae		Vallisneria spiralis		Eel grass		wkshp		1		1		1		1		1				5

		Fishes		Alosa pseudoharengus 		Alewife 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Fishes		Babka gymnotrachelus		racer goby		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Benthophilus stellatus		starry goby		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Clupeonella cultriventris		Black and Caspian Sea sprat		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Ctenopharyngodon idella		grass carp		Original watchlist species		1		1		1		1		0		Sterile (triploid) stocking permitted in Illinois, New York, Pennsylvania, Ohio, and Indiana		4

		Fishes		Cyprinella whipplei		steelcolor shiner		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Fundulus diaphanus diaphanus		banded killifish		Original watchlist species		1		1		0		1		1		No evidence available for invasive behavior. Fundulus diaphanus is native to all of the Great Lakes states, while the sub-species Fundulus diaphanus diaphanus is native only to the drainage basins of the St. Lawrence and Lake Erie.		4

		Fishes		Knipowitschia caucasica		Caucasian dwarf goby		Original watchlist species		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Lepomis microlophus		redear sunfish		Original watchlist species		1		1		1		1		0		Stocked in IL, OH, previously MI		4

		Fishes		Leuciscus leuciscus		Eurasian dace		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Morone saxatilis x chrysops		Striped bass hybrid		wkshp		1		1		1		1		0		stocked in IN, OH		4

		Fishes		Myxocyprinus asiaticus		Chinese hi-fin banded shark		Original watchlist species		1		1		0		1		1		Restricted in WI as a "Nonnative viable fish species in the aquarium trade," but we found no evidence of invasive behavior.		4

		Fishes		Neogobius melanostomus 		Round goby 		Original watchlist species		1		1		1		0		1		GLDIATR has not found in trade		4

		Fishes		Osmerus eperlanus		smelt		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Osmerus mordax		Rainbow smelt		Original watchlist species		1		1		1		0		1		GLDIATR has not found in trade; trade/release/culture is not identified as a current pathway of introduction		4

		Fishes		Petromyzon marinus 		Sea lamprey 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Fishes		Ponticola kessleri (formerly Neogobius kessleri)		Bighead goby		wkshp		1		1		1		0		1				4

		Fishes		Proterorhinus marmoratus 		Tubenose goby 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Fishes		Rutilus rutilus		roach		Original watchlist species		1		1		1		0		1		GLDIATR has not found in trade; trade/release/culture is not identified as a pathway of introduction		4

		Fishes		Salvelinus alpinus		Arctic char		Original watchlist species		1		1		0		1		1		Not found in trade, but stocking would be the likely pathway by which this species ould be introduced; Canada considered for culture/stocking		4

		Fishes		Salvelinus fontinalis x Salmo trutta		tiger trout		Original watchlist species		1		1		0		1		1		Not found in trade, but stocking would be the likely pathway by which this species ould be introduced		4

		Fishes		Syngnathus abaster		shortsnouted pipefish		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Achatina fulica		Giant African Snail 		MI DNR		1		0		1		1		1				4

		Other		Bithynia tentaculata		faucet snail		Original watchlist species		1		1		1		0		1				4

		Other		Bombina bombina		European fire-bellied toad		wkshp		1		1				1		1		http://www.herpetofauna.co.uk/fire_bellied_toads.htm		4

		Other		Bythotrephes longimanus (Bythotrephes cederstroemii) 		Spiny water flea 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Other		Calanipeda aquaedulcis		calanoid copepod		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Cercopagus pengoi 		Fish hook water flea 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Other		Chelicorophium curvispinum		Caspian mud shrimp		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Crassostrea ariakensis		Suminoe Oyster		NY DEC		1		0		1		1		1		marine species		4

		Other		Cyclops kolensis		cyclopoid copepod		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Daphnia cristata		water flea		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Daphnia lumholtzi 		water flea 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Other		Dikerogammarus villosus		killer shrimp		GLC (org. from GLANSIS)		1		1		1		0		1		GLDIATR has not found in trade; trade/release/culture is not identified as a pathway of introduction-rec'd by USFWS to keep		4

		Other		Dreissena polymorpha 		Zebra mussel 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Other		Dreissena rostriformis bugensis 		Quagga mussel 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Other		Echinogammarus warpachowskyi		scud		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Ectinosoma abrau		harpacticoid copepod		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Fredericella sultana		moss animal		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Helix aspersa		Brown Garden Snail 		MI DNR		1		0		1		1		1				4

		Other		Hemigrapsus sanguineus		Asian Shore Crab		NY DEC		1		0		1		1		1				4

		Other		Leyogonimus polyoon		Leo		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Limnomysis benedeni		Caspian slender shrimp		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Limnoperna fortunei		Golden Mussel		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Obesogammarus aralensis 		scud 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Other		Obesogammarus crassus		thick scud		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Obesogammarus obesus		scud		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Paraleptastacus spinicaudus triseta		harpacticoid copepod		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Paramysis (Mesomysis) intermedia		opossum shrimp		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Paramysis (Metamysis) ullskyi		opossum shrimp		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Paramysis (Serrapalpisis) lacustris		opossum shrimp		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Physa fontinalis 		common bladder snail 		NEW 		1		1		0		1		1				4

		Other		Podonevadne trigona ovum		water flea		GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Potamopyrgus antipodarum 		New Zealand mudsnail 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Other		Radix peregra 		pond snail 		NEW 		1		1		0		1		1				4

		Other		Rapana venosa		Veined Rapa Whelk		NY DEC		1		1		1		0		1				4

		Other		Sinelobus stanfordi				GLC (org. from GLANSIS)		1		1		1		0		1		trade/release/culture is not identified as a pathway of introduction		4

		Other		Valvata piscinalis 		European valve snail 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Plants and Algae		Alternanthera sessilis		Sessile joyweed, dwarf copperleaf 		wkshp		1		1		1		0		1				4

		Plants and Algae		Cylindrospermopsis raciborskii		Cylindro		GLC		1		1		1		0		1		GLDIATR has not found in trade; trade/release/culture is not identified as a pathway of introduction		4

		Plants and Algae		Didymosphenia geminata		Didymo		GLC		1		1		1		0		1		GLDIATR has not found in trade; trade/release/culture is not identified as a pathway of introduction		4

		Plants and Algae		Fallopia japonica et al.		Japanese knotweed		GLC		1		0		1		1		1		USACE wetland status is FACU/UPL (facultative upland/upland)		4

		Plants and Algae		Frangula alnus (Rhamnus frangula)		Smooth Buckthorn		NY DEC		1		0		1		1		1				4

		Plants and Algae		Monochoria vaginalis 		Heartshape false pickerelweed 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Plants and Algae		Myriophyllum heterophyllum x M. laxum		Broadleaf Water-milfoil hybrid		NY DEC		1		1		1		0		1				4

		Plants and Algae		Najas marina 		Spiny naiad 		GLC		1		1		1		0		1		GLDIATR has not found in trade. Of special concern in Minnesota		4

		Plants and Algae		Najas minor 		Brittle waternymph, Brittle niad, Lesser naiad, Bushy naiad, Slender naiad, Spiny naiad, Minor naiad 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Plants and Algae		Nitellopsis obtusa 		Starry stonewort 		GLC		1		1		1		0		1		GLDIATR has not found in trade		4

		Plants and Algae		Nymphaea spp.		water lillies		Original watchlist species		0		1		1		1		1				4

		Plants and Algae		Prymneisum parvum		golden alga		Original watchlist species		1		1		1		0		1				4

		Plants and Algae		Salvinia auriculata		Giant salvinia		US FED		1		1		0		1		1				4

		Plants and Algae		Stigonematales spp.		cyanobacteria		Original watchlist species		1		1		1		0		1				4

		Fishes		Acipenser		sturgeon		Original watchlist species		1		1		0		1		0		Restricted in WI as a "Nonnative viable fish species in the aquarium trade," but we found no evidence of invasive behavior.		3

		Fishes		Acipenser ruthenus		sturgeon		Original watchlist species		1		1		0		1		0		Restricted in WI as a "Nonnative viable fish species in the aquarium trade," but we found no evidence of invasive behavior.		3

		Fishes		Alosa aestivalis 		blueback herring 		GLC		1		1		1		0		0		GLDIATR has not found in trade; endangered status in WI/MN		3

		Fishes		Alosa chrysochloris 		skipjack herring 		GLC		1		1		0		0		1		GLDIATR has not found in trade		3

		Fishes		Cottus gobio		bullhead		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Fishes		Onchorhynchus gorbuscha		pink salmon		wkshp		1		1		0		1		0				3

		Fishes		Onchorhynchus kisutch		Coho salmon		wkshp		1		1		0		1		0				3

		Fishes		Onchorhynchus mykiss		rainbow trout		wkshp		1		1		0		1		0				3

		Fishes		Onchorhynchus tshawytscha		Chinook salmon		wkshp		1		1		0		1		0				3

		Fishes		Salmo salar		Atlantic salmon		wkshp		1		1		0		1		0				3

		Fishes		Salmo trutta		brown trout		wkshp		1		1		0		1		0				3

		Other		Apocorophium lacustre		scud		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Brachionus leydigii		wheel animal		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Candidula intersecta		Wrinkled Dune snail 		MI DNR		1		0		1		0		1		hitchhiking land snail		3

		Other		Cornigerius maeoticus maeoticus		water flea		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Didemnum spp.		Carpet Tunicate		NY DEC		1		0		1		0		1		marine species		3

		Other		Filinia cornuta		wheel animal		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Filinia passa		wheel animal		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Heterocope appendiculata		calanoid copepod		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Heterocope caspia		calanoid copepod		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Hygromia cinctella		Girdled Snail 		MI DNR		1		0		0		1		1				3

		Other		Hypania invalida		bristle worm		GLC (org. from GLANSIS)		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Hypanis (Monodacna) colorata		colored lagoon cockle		Original watchlist species		1		1		0		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Lithoglyphus naticoides 		gravel snail 		NEW 		1		1		0		0		1				3

		Other		Monacha cartusiana		Carthusian Snail 		MI DNR		1		0		1		0		1				3

		Other		Rhithropanopeus harrisii		Harris mud crab, estuarine mud crab		GLC (org. from GLANSIS)		1		0		1		0		1		trade/release/culture is not identified as a pathway of introduction		3

		Other		Styela plicata		Asian Sea Squirt		NY DEC		1		0		1		0		1				3

		Other		Xerolenta obvia		Heath Snail 		MI DNR		1		0		1		0		1				3

		Plants and Algae		Fallopia sachalinensis or Polygonum sachalinense		Giant knotweed		WI DNR		1		0		1		0		1				3

		Plants and Algae		Fallopia x bohemicum or F. x bohemica or Polygonum x bohemicum 		Bohemian knotweed		WI DNR		1		0		1		0		1				3

		Plants and Algae		Heracleum mantegazzianum		Giant hogweed		GLC		1		0		1		0		1		USACE wetland status is FAC (facultative)		3

		Plants and Algae		Monochoria hastata 		Arrowleaf false pickerelweed 		GLC		1		1		0		0		1		GLDIATR has not found in trade		3

		Plants and Algae		Ottelia alismoides		duck lettuce		Original watchlist species		1		1		0		0		1				3

		Plants and Algae		Salvinia biloba		Giant salvinia		US FED		1		1		0		0		1				3

		Plants and Algae		Salvinia herzogii		Giant salvinia		US FED		1		1		0		0		1				3

		Plants and Algae		Solanum tampicense		wetland night shade		Original watchlist species		1		0		1		0		1				3



http://www.herpetofauna.co.uk/fire_bellied_toads.htmhttp://www.cabi.org/isc/datasheet/95431http://www.evergreennursery.com/melaleuca-quinquinerviahttp://www.cabi.org/isc/datasheet/61147



