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Executive Summary
The Pennsylvania Aquatic Invasive Species (AIS) Rapid Response Plan (the Plan) was
formally adopted by the Pennsylvania Invasive Species Council (PISC) in September 2014.
Since that time, field exercises and mock exercises have been conducted on simulated
infestations of species to help shape the content and structure of the plan. A mock rapid
response exercise is used to simulate an emergency response to a mock scenario of a new
infestation of a species. The purpose is to familiarize participants with the rapid response
process, and test the rapid response framework to identify existing gaps and challenges that
can be improved upon before a real-life situation occurs.
In 2015, a mock exercise was held in response to an infestation of starry stonewort in Presque
Isle Bay. In 2017, an exercise simulated the discovery of the invasive plant, Hydrilla in Lake
Erie. Feedback obtained from participants after participating in these mock scenarios was used
to update the plan, and reflects the most current version of the plan used in the 2019 mock
exercise, Pennsylvania Rapid Response Planning for New Zealand Mudsnail and Other
Aquatic Invasive Species.
On March 21, 2019, resource managers and biologists from federal and state agencies and
organizations participated in a mock exercise with the main goal of giving participants an
understanding of the rapid response process in Pennsylvania and providing them with the
knowledge to develop and implement their own incident response plans. By working through
the Plan in a systematic fashion, participants and facilitators were able to identify existing gaps
and challenges in the Plan, and developed a list of action items for PISC and individual
agencies to consider. Many of these issues were cross-cutting with results of previous mock
exercises, further emphasizing the importance of addressing these issues to improve rapid
response in Pennsylvania. The workshop participants identified the following key issues and
suggestions for improvements listed in Table 1.
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Table 1: Summary of key issues and suggestions for improvement
Issue

Suggestions for improvement

Notes/Status

Need for dedicated rapid
response funding in
Pennsylvania

Include a section in the rapid
response plan that addresses
funding and where funding
could be obtained. Work with
PISC to determine a strategy
for funding rapid response

If spotted lanternfly
funding comes through,
there will be money for
rapid response. Governor
Wolf just introduced a
farm bill with rapid
response funding in it.

Lack of a council coordinator
and dedicated AIS staff within
Pennsylvania agencies

Hire a PISC council
Coordinator and 1-3 AIS
positions within PFBC

PISC is in the process of
hiring a council
coordinator and has a
person selected. PFBC
has announced a position
opening for an AIS
biologist.

The risk assessment questions
in the plan need to be updated.

See table 2

Add additional information to
the Incident Response Plan
template

See table 4

Agency staff need more
opportunities for trainings on
identification

Pennsylvania Sea Grant could
offer identification trainings in
conjunction with rapid
response trainings

Participants want to see more
examples of where the rapid
response plan has been used
in the past

Include section on case studies
or instances where the plan
has been used and worked or
didn’t work
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Currently, RR plan has
been used to address
New Zealand mudsnails
in spring creek, Asian
carp in pay lakes, round
goby in French Creek,
etc.
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Missing clarifying language in
RR plan

Add content from training
slides to the RR plan language

Need additional guidance on
education and outreach during
a response

Add in cookie cutter
documents for public outreach
that could be immediately
utilized (press releases, signs,
etc.)

More coordination is needed
within and outside of agencies
and local entities

Utilize PISC to make those
connections?

Lack of awareness within
agencies of the plan and how it
works / AIS needs to be made
a priority

Incorporate this into agencies
strategic plans. Continue with
internal trainings. Provide
online trainings; make it a
requirement

Need public education to assist
with reporting and identifying
new species. More anglers
than field biologists

Continued education and
outreach to identify and report
potential AIS

Rapid response is reactionary,
additional funding is needed for
monitoring and surveying
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Introduction
Pennsylvania’s water resources are a vital ecological and economic resource to the
Commonwealth. More than 86,000 miles of waterways flow across five major watersheds, and
the landscape is dotted with lakes, rivers, streams, and wetlands. Pennsylvania is blessed with
more miles of waterways than any other state in the continental United States.
There are many serious threats to the Commonwealth’s water resources, including aquatic
invasive species (AIS), which are non-native species that cause negative ecological,
economic, or health-related impacts. Once widely established, controlling the spread of
aquatic invasive species is technically difficult and expensive, while eradication can be
impossible. Therefore, early detection and rapid response to a new infestation is critical.
The National Invasive Species Council defines rapid response as “a systematic effort to
eradicate, contain, or control a potentially invasive non-native species introduced into an
ecosystem while the infestation of that ecosystem is still localized.” To be most effective, a
response must occur as soon as possible after the introduction is identified, and before the
species is established.
Objective Four of the Pennsylvania Aquatic Invasive Species (AIS) Management Plan (the
Plan) calls to “Develop a system for early response to eradicate or contain a target species
before the species can become permanently established.” In addition, one of the Plan’s priority
strategies is to “Implement a coordinated system for rapid response efforts to contain or
eradicate newly detected aquatic invasive species” (Strategy 4A). In response to this mandate,
the Pennsylvania Invasive Species Council (PISC) has adopted a process for quickly
responding to new AIS infestations in the Commonwealth.
The Pennsylvania AIS Rapid Response Plan is a support tool designed to aid agencies and
organizations in conducting a coordinated, structured, and timely response to new AIS
infestations. It outlines a systematic approach to responding to a reported AIS infestation, and
provides guidance for determining when a response is appropriate and what types of
responses should be considered. Past mock exercises have been the basis for improvements
and revisions to the existing Plan. The 2015, and 2017 Mock Exercise After- Action Reports
are available via Pennsylvania Sea Grant’s website at seagrant.psu.edu.
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The key objectives of the 2019 mock exercise, Pennsylvania Rapid Response Planning for
New Zealand Mudsnail and other Aquatic Invasive Species , were to:


Simulate an emergency response situation to New Zealand mudsnail (Potamopyrgus
antipodarum) found in the Lake Erie Watershed



Gain an understanding of the rapid response process in Pennsylvania



Test the Pennsylvania rapid response plan framework and identify existing gaps and
challenges



Develop an incident response plan detailing the anticipated response to the scenarios
provided in this table top discussion

This exercise took place in Bellefonte, Pennsylvania, at the Pennsylvania Fish and Boat
Commission (PFBC) Northcentral Region Office. New Zealand Mudsnail was chosen as the
target species of interest due to two
new introductions of the species in 2018
in Fishing Creek in Clinton County, and
Little Lehigh Creek in Lehigh County. In
addition, the PFBC Northcentral Region
Office is located only a couple miles
from “Fisherman’s Paradise” at Spring
Creek, where New Zealand mudsnails
have been established since 2013.
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Exercise Agenda
March 21, 2019
Pennsylvania Fish and Boat Commission
North Central Region Office
Bellefonte, Pennsylvania

8:30 AM

Registration and refreshments

9:00 AM

Opening Remarks

9:15 AM

Summary of outcomes from previous mock exercises

9:30 AM

AIS Reporting Relationships in PA

9:45 AM

Overview of the Rapid Response Plan

10:15 AM

BREAK

10:30 AM

Introduction of mock scenario and action steps 1-3

10:45 AM

New Zealand mudsnail life history, biology, identification, and impacts

11:30 AM

Lunch (provided)

12:00 PM

Risk Assessment and Site Assessment

1:00 PM

Evaluate Response Options and Develop Incident Response Plan

1:45 PM

Final Discussion and Mock Exercise Evaluations

2:00 PM

Adjourn
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Action Item Summaries, Challenges, and
Proposed Solutions
The Pennsylvania AIS Rapid Response Plan outlines the following seven steps respond to a
new AIS infestation:
Action 1:
Action 2:
Action 3:
Action 4:

Report suspected species to AIS
Determine if the report is high priority
Identify/Verify the Species
Conduct risk assessment to determine if the species is a candidate for rapid
response action
Action 5: Conduct Site Specific Assessment(s) and Evaluate Response Options
Action 6: Develop and Implement an Incident Response Plan
Action 7: Conduct an Evaluation and Plan Next Steps
The exercise participants were encouraged to consider through each of these action steps with
the following possible scenarios in mind:
1. New Zealand mudsnails were discovered in relatively low densitives in a pool located on
a Lake Erie tributary stream
2. New Zeland mudsnails were discovered in a private pond on a property located in Erie
county
Working through each of these seven action steps, participants shared their opinions on the
feasibility and credibility of each action step for responding to New Zealand mudsnail in each of
the two possible scenarios, and provided feedback and suggested alterations to the existing
Pennsylvania AIS Rapid Response Plan in order to make improvements.

Action 1: Report suspected AIS
Previous discussions about reporting new AIS infestations in Pennsylvania have been impeded
due to the lack of a designated PISC council coordinator, as well as the lack of a general
reporting hotline, or e-mail address. Currently, those submitting a report are encouraged to
utilize the online AIS reporting form on the Pennsylvania Sea Grant website
(seagrant.psu.edu), as well as the reporting feature in the Pennsylvania AIS Field guide iPhone
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app, which will be live later in 2019. The council is in the process of hiring a new coordinator,
and discussions are ongoing with the Pennsylvania Department of Agriculture to house and
maintain the AIS reporting hotline and e-mail address.
Participants were asked to identify who the first point of contact should be for each of their
agencies and organizations. With the retirement of Bob Morgan, PFBC currently has a vacancy
for an aquatic invasive species biologist; however, the outlook is promising that the position will
be filled in the future. In the meantime, Chris Urban, Chief of the Natural Diversity Section will
be listed as the main point of contact for PFBC.
Concern was also raised at this step on properly identifying species. While it is not necessary
to be an AIS expert to report a find, participants felt that all involved would benefit by some
form of early detection and identification training that is supported and encouraged by upper
level management.

Action 2: Determine if the report is High
Priority
Agencies and organizations will use best professional judgement to determine if the reported
infestation is credible and in need of further action. Examples where reports might be
designated low priority include if the species is already well documented in the established
area; if the species is shown to have a low climate match based on Pennsylvania climatematching tools; and if for that location, there are existing reports of priority high risk species
where resources are being allocated. In this case, action might be warranted at a later time
when more resources become available. If no action is necessary, the observation will be
documented and reported internally and to mapping and tracking databases such as iMap
Invasives, USGS Nonindigenous Aquatic Nuisance Species Database and EddMaps, but no
action, other than periodic monitoring, is recommended.

seagrant.psu.edu
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Action 3: Identify/Verify the species
Once it has been determined that the species is high threat or priority, the agency or
organization taking the lead on the report will facilitate the process to identity the species,
which may include consulting outside expertise, gathering information and photographs, and
potentially collecting the specimen. The Pennsylvania Rapid Response Plan includes Appendix
C: Protocols for Reporting and Collecting Specimens, which provides specific guidance and
protocols for collecting and submitting specimens.

seagrant.psu.edu
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Action 4: Conduct risk assessment to
determine if the species is a candidate for
rapid response action
Pennsylvania’s current risk assessment process consists of three questions:
1.
2.
3.

Is this the first time this species has been detected in Pennsylvania?
If a population of the species is already present in the state, is the species’ population
increasing and/or is the species new to the location of the latest occurrence?
Is the species known to cause significant impacts in its native range, and/or has the
species become invasive anywhere outside of it native range?

Workshop discussion on this action centered on ways to improve the risk assessment process
in Pennsylvania. Participants offered the following recommendations outlined in Table 2.
Table 2: Recommendations to improve risk assessment process
Simplify the questions to ensure there is only one question as a time
The multiple level’s and “ifs” “ands” and “or’s” make it too confusing
Clarify that if it is a “yes” for any of the questions, then it can move forward
Consider a question addressing the presence of other species such as threatened
and endangered species

Discussion also included the possibility of adding additional layers of risk assessment by
considering options such as climate match, which has been found to be a key predictor of
habitat suitability for potential invasive species according to the University of Notre Dame and
Loyola University for species such as fish, invertebrates, and plants. Climate matching can be
accomplished using the USFWS risk assessment and mapping program (RAMP). RAMP is a
tool that is currently used in USFWS’s Ecological Risk Screening Summaries (ERSS) and can
consider a wide range of climate variables as well as future scenarios of climate change.

seagrant.psu.edu
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Action 5: Conduct Site Specific Assessment
and Evaluate Response Options
Action 5 of the Plan consists of distinct two parts:
5a. Conducing a site specific assessment for the infestation
5b. Evaluating possible response options
The purpose of this action step is to compile as much information about the infestation as
possible, and use that information to determine priority objectives, and develop response
options to meet those objectives.
Action 5a: Conduct Site Specific Assessment
Workshop participants were asked to consider questions about the mock scenarios including:






What information is available?
What information is needed to assist upper management in making decisions?
What would a real-life site assessment look like for your agency/organization?
What partners should be called in to assist?
What challenges may come up while gathering information?

Participants agreed on the following pieces of information that should be gathered during a site
assessment:
Table 3: Information to gather the New Zealand mudsnail site assessment
Obtain chemical data
Determine the geographical area to assess
Identify connecting waterbodies and the potential to spread
Identify the current range of the infestation
Find it, confirm it, and count it
Determine the primary uses of the area, such as public or recreational uses
Determine the potential impact to other species, economic impacts, and other
damages
Identify if any temporary regulations can be put into place to limit the spread such as
“no wading” or not allowing boats to enter/leave an infected area.
If scenario 2; how much do we invest in a private pond versus a public waterway

seagrant.psu.edu
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Action 5b: Evaluate Response Options:
Referencing the information discussed in
Action 5a, participants identified specific
objectives for the response to Scenarios 1 &
2:
 Control the population
 Eradicate the population
 Provide local education and outreach
 Determine what clone the New
Zealand mudsnail species is
For Scenario 2:
 Work with private land owner to get
access
 Prevent further spread
 Provide education and outreach to the
landowner
 Monitor the infestation
 Work with NGOs

Participants then brainstormed possible
response options that could be implemented for each of the New Zealand mudsnail infestation
scenarios, including chemical, mechanical, and biological control actions; law enforcement
action; education and outreach; monitoring, and any other actions appropriate for these
locations.

Action 6: Develop and implement incident
response plan
The Pennsylvania AIS Rapid Response Plan includes an incident response framework,
outlining who will take the lead and how the chosen response will be implemented. It also
ensures that all involved entities are working together and that key players are at the table.
Participants practiced completing an incident response plan using a scenario of their choice,
referencing the goals they identified in Action 5b, and choosing the best course of action based
on the brainstormed response options. Examples of incident response plans included

seagrant.psu.edu
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Goal: Eradication
Scenario 1: If in a small pool, try to dewater the pool and treat it with a
chemical/molluscicide. Resources needed include an emergency permit from the
Department of Environmental Protection; pumps to dewater the stream; permits for
applications; and a low level of funding.



Goal: Prevent/reduce spread
Scenario 1: Restrict access to infected areas. No equipment is needed, only signage
and a public information program. Temporary regulations would need to be put in place,
which is easy. Could look at a short-term executive order. Need local support. Cost is
unknown. Evaluate potential economic impact locally versus revenue loss to the agency.
Evaluate longer term and more complex regulations, but this is limited to how long
executive orders can be in place. Need support from PFBC. This process could be quick
with a limited, temporary order, or could go on for months if going through the PFBC.
Preferably this would be done alongside methods for eradication.

Additional discussion at this step in the exercise centered on feedback of the incident response
plan, which is summarized in Table 4.
Table 4 : Suggestions to improve incident response template
Have a coordinating body to house an inventory and catalogue of all rapid response
experiences people have had to help others learn what worked, what didn’t work, and how
did it all fit together. This could be role for the next council coordinator.
Add a “timeframe” to the template that offers options that could happen more quickly and
have an impact versus things that will take much longer
Offer suggestions for long- versus short-term actions
Could this process be sped up for certain scenarios?
Add a section about endangered species that are present
Include options for rapid response funding

seagrant.psu.edu
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Action 7: Conduct
Evaluation and Next
Steps
Post incident evaluation helps to determine
whether the response objectives were met,
which areas of the response were successful,
and what gaps or areas of improvement were
needed in the response effort. Additional next
steps include education and outreach to
ensure stakeholders and the public are
informed throughout the process, surveillance
and monitoring, and remediation planning if
necessary.

Table 5: Participant feedback on the exercise
More emphasis on scenarios themselves rather than the specific process of the plan
More specific examples of how the plan has been used
More time needed, felt rushed
Central locations worked best
“Who” should be attending these workshops since the content is more targeted for the
“higher ups”

seagrant.psu.edu

P a g e | 16

Workshop Evaluation
The table below is a compilation of evaluations completed by workshop participants (n=21),
which provide additional input and understanding into the needs and barriers agencies and
organizations face in implementing a rapid response.
1. What type of organization do you represent?
State, county or
Federal
College,
local government
government
university or
(
research group
18
1
1
2. My position can best be described as:
Outreach or
Program
Communications,
education
management
public
relations/outreach
0
6
0

3. How did you hear about this workshop:
Pennsylvania
Listserv
Coworker
Sea Grant
website
0
1
16
4. How useful did you find the workshop?
Most Useful
Very Useful (4) Useful (3)
(5)
6
14
1

Non-profit
conservation or
watershed group
1

International

Resource
manager

Research,
science,
engineering
7

7

0

Conference/meeting Social
Media

Other: E-mail

1

2

1

Somewhat
useful (2)
0

5. How was the pace of the workshop?
Too fast (5)
Slightly too fast
Just right (3)
(4)
1 (just the
5
14
afternoon)

Note useful (1)
0

Did not
answer
0

Slightly too slow (2)

Too slow (1)

2 ( one said just the
morning)

0

6. How was the time allocated for discussions during the tabletop exercise?
Too short (1)
Slightly too short
Just right (3)
Slightly too long
(2)
(4)

seagrant.psu.edu
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1

6

12

0

0

7. How well do you agree with the statement: I gained knowledge that I will apply in my job?
Strongly
Disagree (2)
Neutral (3)
Agree (4)
Strongly Agree (5)
disagree (1)
0
0
6
15
0
8. Are there any obstacles that might prevent you from using the rapid response plan in your
agency/organization?
 Need access to the
 None, have used this process in the past
internet/communication
for AIS eradication successfully
 Doesn’t apply directly to me, but I can be
 Agency needs to know the plan is out
part of the reporting process
there. Agency staff need to know when
the plan should be applied.
 Lack of knowledge about the plan and
how it works
 Governance structure in Pennsylvania
 Unit limited to fish work, so knowledge
 Funding/Time and manpower
of other species is more limited and
 My job is only to report
likely better passed to others to
 We seem to be building the structure
determine appropriate actions
and expectation to use these kinds of
 Money and politics
plans
9. How has this program benefited you? What was the most useful aspect of the workshop?
 More education about invasive species
 Useful to be aware of the entire process
and the process to report findings
 Gained understanding of who to
coordinate activities with
 Associated faces with names of who
does what
 It was great to walk through this. It has
certainly helped me understand the
 Field Guide is a big help
process
 Knowledge of resources used for
information and reporting AIS
 Provided a good framework to go off of
 Knowledge of tools and receipt of some
 How to report/steps/all the possible
tools- eg. Copy of the response plan
roadblocks
 Life history of New Zealand Mudsnail by
 Communication networks for AIS and
Ed Levri
who to report to
 I know what role I play in the reporting
 Hearing what other staff and
process and how I can assist others
professionals have to say is invaluable
following this plan
 Real examples
10. Is there anything you can suggest to improve the rapid response plan?
identify. Alerts of new locations and
 An app is a great idea- try to mirror iMap
species found in places
design
 Questions/reporting should be
 Strongly suggest a way to inform agency
streamline and specify audience for
employees of AIS species and ways to
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reporting should be considered (biologist
vs general public)
Make it more concise and cut out gray
areas in questions.
Add content from the training slides to
the written RR plan, especially under
action 5 for site specific assessment and
evaluation of response options
Perhaps develop some options for
implementing immediate options versus







longer term solutions. Time-based
options
Use more specific examples (Water
body, size, watershed, etc.)
Break down the risk assessment
questions into smaller, more concise
questions
More emphasis on using plan in
scenario rather than focus on process
Need an official coordinator to be
primary point of contact

11. Are you interested in attending additional workshops about rapid response and AIS?
Yes
No
Maybe
19
0
1
12. After participating in the tabletop exercise, are there any gaps and challenges that haven’t already
been discussed in implementing an effective early response plan for AIS in Pennsylvania?
 Public knowledge of the most
 Money
problematic and likely invasive species
 Politics of what we do
 NGO’s and agencies need to improve
 One point person overall for PA and one
training of staff
point person for each agency involved
 More examples of how the plan has
 More public outreach, put fliers out
been successful
regionally of things to watch for
 Implementing team of responders
 Adding a section that addresses where
similar to emergency response events
to get $ to help implement the plan
(ICS)
 Prioritize importance
 Are there cookie cutter documents that
can be used for public outreach for a
quick response/isolation of a location?
13. What additional policies need to be in place to implement a successful AIS rapid response in
Pennsylvania?
 Need to create a dedicated fund to be
 Regulations to take action
used statewide to fund invasive species
 More outreach to local conservation
(both aquatic and terrestrial) and need
districts and local entities
to define when there is sufficient risk to
 Incorporate this into agency’s strategic
use such funds
plans
 Immediate sampling to identify level of
 Money and leadership are the big
infestation
impediments now
 Process for labeling a species an AIS
 Stick to the plan and don’t let it get
and can it be updated annually
hijacked politically
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14. What additional staffing needs to be in place to implement a successful AIS rapid response in
Pennsylvania?
 Complete hiring open positions/staffing
 Adding AIS rapid response
responsibilities directly to job description
 Biologists available and able to assess
invasions in a timely manner after
 An AIS section in PFBC with 1-3 staff
receiving a high priority report
 Yes, dedicated positions across
 More dedicated AIS-centered staff at
agencies
various agencies (PISC and PFBC) and
 Buy in from agency heads/prioritize AIS;
education/outreach focused on AIS
Full-time AIS Coordinator in PA
 Staff designated specifically for AIS
15. Are there areas where additional coordination is needed?
 Improve training of staff

 Coordination throughout the agency and
the general public about how and what
to report

 More coordination will happen with the
invasive species council coordinator is
hired

 Outreach to politicians and anglers

 With local entities/conservation districts
 Within our own agency;

reporting/documentation

Yes, education and outreach. Make sure
the messages and information are
consistent between agencies and
groups involved
More focus on using iMap as the go-to
database
Agency management needs to make
AIS a priority
With other agencies (PFBC, DCNR, AG,
and Game)
Wildlife/Enviro NGO’s using power of
influence

16. Are there areas where additional communication is needed?
 The public. Our fishermen are a
 Communicate through state agencies
resource we should utilize. Our
about what to report and where to find
biologists can’t be everywhere, so
more information regarding AIS
having them educated and able to report
 Team needs to be informed including
would be beneficial.
legislature
 Education to the public about AIS so
 Priority levels of AIS in PA
they can find threats to report
 We are working on internal
 Completion of the smart phone app for
communications. After that, inter agency
content from the PA AIS booklet is a
and public efforts
great planned tool
 Provide resources to the envirothon to
reach youth

seagrant.psu.edu
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17. Additional comments:
 Overall good, more time may be needed so it isn’t as rushed
 Thanks for the central PA location for the training at the PFBC office as it made it more
accessible for me to participate
 Use more specific examples to work through
 Rapid response is reactionary, additional funding is needed for monitoring and surveying
 Areas where there are no signs: Willow Bay Boat Launch in McKean County; spiny water
flea is present
 Useful training, a bit frustrated that the process wasn’t refined prior to the training
 I think the time in these trainings would be better spent on educating participants on what
to look for and how to report it. What we were told early on is that the rapid response
plan gets implemented by the AIS coordinator and the higher ups. Use a species that
can be eradicated with early detection and rapid response. The mudsnail is rather
discouraging.
 Share a few actual rapid response plans successfully used

seagrant.psu.edu
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Presentation
Summary
The Invasive New Zealand
Mudsnail in Pennsylvania
Ed Levri, Professor of Biology,
Penn State Altoona
Dr. Ed Levri is an Associate Professor
of Biology and Interim Head of the
Division of Mathematics and Natural
Science at Penn State Altoona. As an
evolutionary ecologist, Dr. Levri studies
the evolution of the interaction between
species (host and parasite and predator
and prey) and the ecology and evolution
of species invasions. His current
research focuses on the role of
behavioral differences in clones of the introduced New Zealand mud snail influences its
potential as an invasive species. He has authored a number of papers in various
ecological and parasitological journals. He has served as coordinator of both the
Environmental Studies and Biology Degree programs at Penn State Altoona and he is
the immediate Past-President of the Pennsylvania Academy of Science.
Dr. Levri’s presentation was a comprehensive look into the natural history and
background of the New Zealand mudsnail (NZM) in Pennsylvania, including where they
are located, how they are spread, what makes them successful invaders, and identifying
the multiple invasive clones that are present in North America. He diagramed several
common look-a-like species to the NZM and identified the key features for proper
identification. Dr. Levri’s research priorities included characterizing the invasion of NZMs
in the Great Lakes (Lakes Erie and Ontario and their tributaries) and the Mid-Atlantic
region in Central Pennsylvania, where the distribution of NZMs in Spring Creek in
Centre County was evaluated, as well as what potential factors influence their presence
in these locations. Additional studies were presented that examined whether behavior
and response to predators differs by clonal genotype.
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