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Use of Conservation K9s for Aquatic Invasive Species Detection

Project Summary

Our project will assess the feasibility of using working dogs for early detection of invasive New
Zealand mud snails (NZMS). NZMS are a small invasive species that impact the ecological
structure of waterways by displacing native species and decreasing fish health due to their
indigestibility. Early detection of NZMS within hatcheries can reduce the risk of NZMS
introduction to waterways from state fish hatcheries, thereby preserving local fish population
health.

We propose to achieve this by teaching a working conservation detection dog to indicate the
presence of NZMS in fish hatchery sediment and bio boxes. Our methodology includes a multi-
stage training plan wherein the dog learns to associate the scent of NZMS with a reward in
increasingly more realistic search scenarios. At each stage, the dog will be assessed for detection
precision and sensitivity. We anticipate that the dog’s excellent sense of smell and high-speed
search skills will allow for more efficient hatchery inspections and earlier detection of NZMS
invasions.



Project Narrative

Project Description
Project Objectives

e To assess the feasibility of working dogs as an innovative early detection tool for control
of aquatic invasive species (AlS)

e To associate the appeal of dogs with the promotion of AIS issues in outreach and
education materials using our existing reporting channels

e To create repeatable protocols for use in future AIS conservation dog projects by
maintaining video and training logs

New Zealand mud snails (NZMS) are an aquatic invasive species that are typically less than 6
mm long, making them difficult to visually locate, especially when present in lower densities
(Geist et al., 2022; Hartzell & Macelko, 2022). Fish hatcheries are particularly vulnerable to
colonization by invasive species due to their ideal temperatures and nutrient availability, and
they have the potential to spread invasives to outside waterways (Stockton, 2011). Staff at fish
hatcheries find and control these tiny snails in their systems by inspecting bio boxes and
sediment found in the headboxes of raceways, among other methods (Pennsylvania Fish and
Boat Commission, 2025; B. Niewinski, personal communication, February 25 2025). This is
time-consuming but critical to prevent the accidental introduction of NZMS to Pennsylvania
waterways, where they can cause nutritional decline in wild fish populations, disrupt the food
chain, and displace native species (Hall et al., 2001, 2006; Krist & Charles, 2012; Larson &
Black, 2015; and Vinson & Baker, 2008).

The Wildlife Futures Program (WFP) is a partnership between the University of Pennsylvania's
School of Veterinary Medicine and the Pennsylvania Game Commission aimed at strengthening
the health and resilience of Pennsylvania wildlife. Our Conservation K9 Team was developed to
aid in statewide wildlife health and conservation efforts through the use of trained detection
dogs. In a literature review of detection dog performance compared to other detection methods,
dogs were found to be more effective in almost 90% of studies (Grimm-Seyfarth et al., 2021).
Because of this, private, state, and federal agencies (e.g. New Jersey Conservation Foundation,
USDA) are utilizing dogs in their regular surveillance efforts. Dogs are especially efficient at
locating small or cryptic species that may be difficult for human searchers to locate or perceive
(Karp, 2020). Conservation dogs have specifically detected invasive mollusks (such as Zebra and
Quagga mussels) and participated in community outreach to educate the public on aquatic
invasive species (DeShon et al., 2015, 2016; Richards, 2018, pp.119-166).

For these reasons, we propose that detection dogs could complement current NZMS surveillance
practices in the mid-Atlantic region. We will train a WFP canine-handler team to detect NZMS
presence in fish hatchery sediment and bio boxes as a proof of concept to assist with NZMS
surveillance at fish hatcheries in central Pennsylvania.



Methods

Stage One: Introducing NZMS Odor

Acquire Scientific Collectors Permit

Collect NZMS from State Fish Hatcheries in Centre or Clinton Counties
Develop protocol for dog decontamination to use throughout all project stages
Set up NZMS in housing tanks for training

Teach working dog to indicate presence of NZMS

Stage Two: Detection in Sediment

Collect sediment from hatchery where NZMS is absent as a control
Collect sediment from hatchery where NZMS is present

Set up separate tanks for holding different sediments

Teach working dog to indicate presence of NZMS in sediment

Begin familiarizing working dog with State Fish Hatchery environment

Stage Three: Detection on Bio Boxes

Visit State Fish Hatchery to evaluate bio boxes for a mockup

Construct a mock bio box for use in training

Teach working dog to indicate presence of NZMS on bio box

Continue familiarizing working dog with State Fish Hatchery environment

Stage Four: Detection at Fish Hatchery

Perform searches on sediment and bio boxes from raceways with known NZMS status
Perform searches on sediment and bio boxes from raceways with unknown NZMS status

Throughout All Stages: Information Sharing

Document project progression and training details in each stage through video and
written training logs

Write up periodic progress reports for submission to MAPAIS

Develop a repeatable dog training protocol and NZMS surveillance procedure that can be
used by future AIS detection dog teams

Share news about the project per the Outreach Plan



Results Expected

Achieve 75%-+ detection accuracy as measured in training

Dog can detect NZMS in sediment and bio boxes at fish hatcheries

Dog-handler team will assist with monthly hatchery inspections

Produce written protocol of dog training methods

Complete protocol for dog decontamination to prevent transport of AIS

Submit two progress reports to MAPAIS during project timeframe

Present project results at MAPAIS meeting and at least one other regional conference

Outreach Plan

Our training protocols and methods will be made available for anyone interested in future AIS
projects. Project results will be shared in the following ways:

By attending and presenting at conferences and other scientific gatherings, which could include:

Northeast Association of Fish and Wildlife Agencies (NEAFWA) conference
MAPAIS biannual meeting

PA Invasive Species Council meetings

North American Invasive Species Management Association (NAISMA) webinars

By using the Wildlife Futures Program’s various reporting methods, which could include:

Annual report directed to influential stakeholders like UPenn leadership, legislators,
funding and research partners, etc.

Monthly, quarterly, and annual reports distributed to the Pennsylvania Game Commission
or other vested stakeholders (such as the Pennsylvania Fish and Boat Commission)
Quarterly newsletter to the public

Penn Vet’s social media, including Facebook, Instagram, and YouTube

Outreach events like PA Farm Show, Great American Outdoor Show, Working Animal
Appreciation Day, etc.

Having a dog associated with sometimes-unglamorous conservation tasks immediately draws the
public’s interest and attracts a wide audience of people from outside of fish and wildlife fields.
This gives us a unique opportunity, in any report we publish, to provide education on how the
public can avoid becoming a vector for NZMS or other aquatic invasives. Additionally, a
conservation detection dog seen out and about can help start productive conversations about AlS.

We have seen evidence of this throughout our work with the Wildlife Futures Program, where
we have had multiple social media and news articles published about our program, chatted with
state representatives, and attended outreach events where our dogs provided demonstrations that
impressed onlookers and prompted curious questions (Kratz, 2023; Pritchett & Montag, 2023;
University of Pennsylvania School of Veterinary Medicine, 2023, 2024).



Project Timeline

October-December
e Acquire collections permit
e Collect snails once permit is received
e Develop decontamination protocol

January-February
e Methods Stage 1
e MAPAIS Progress Report 1
e Disseminate project information via WFP reporting channels

March-May
e Methods Stage 2
e Methods Stage 3
e MAPAIS Progress Report 2
e Disseminate project information via WFP reporting channels

June-September
e Methods Stage 4
e Disseminate project information via WFP reporting channels

September
e Complete written protocol
e Create presentation for MAPAIS and conference
e Disseminate project information via WFP reporting channels



Budget Table

Personnel

Name Role Effort Salary Benefits | Total
0.12 Calendar

Lisa Murphy PI Months $1,660 $523 $2,182
0.12 Calendar

Brenna Aizen Supervisor | Months $755 $238 $993

Dog

Robyn Strong Handler 1.0 Calendar Month | $4,642 $1,462 $6,104

Travel $840

Supplies

Dog Training Supplies $700

Dog Decontamination

Supplies $300

Home Aquarium $500

Total Direct Costs $11,620

Indirect Costs (62.5%) $7,262

Total Costs $18,882




Budget Justification

Personnel

Lisa Murphy, VMD, DABT (PI, 0.12 Calendar Months Effort). Lisa is a Co-Director of the
University of Pennsylvania Wildlife Futures Program and will provide guidance and oversight of
this project.

Brenna Aizen (Supervisor, 0.12 Calendar Months Effort). Brenna is the Supervisor for the
University of Pennsylvania Wildlife Futures Program Conservation K9 Team. Brenna will provide
guidance and oversight of this project.

Robyn Strong (Dog Handler, 1.0 Calendar Month Effort). Robyn is a current dog handler with the
University of Pennsylvania Wildlife Futures Program. Robyn’s role in this project will be to train
and handle K9 Victoria for the detection of New Zealand mud snails at a designated Pennsylvania
Fish & Boat Commission Hatchery.

*The University full-time benefit rate of 31.5% is applied to all salary charges.

Travel

Travel to and from local hatcheries is requested at the federal mileage reimbursement rate,
currently $0.70/mile. We anticipate making approximately 20 total hatchery trips averaging
approximately 60 roundtrip miles each.

Supplies
Funds are requested for two 25-gallon home aquariums and associated supplies to house target
species and control. Dog training supplies and decontamination supplies are also requested.

Indirect Costs
University of Pennsylvania’s current federal indirect cost rate is 62.5%. The agreement is
attached to this application.
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University of Pennsylvania - Wildlife Futures Program
Curriculum Vitae
Brenna Aizen

EDUCATION

Bachelor of Science in Animal Science
Penn State University, State College, PA (2015-2018)

WORKING DOG EXPERIENCE

Conservation K9 Supervisor — 2021-Present
University of Pennsylvania’s Wildlife Futures Program, PA, USA

Contract, Explosives Detection Dog Team Development — 2021
Resorts World Las Vegas, NV, USA

Contract, Spotted Lanternfly Detection Dog Team Development — 2020
Pennsylvania Department of Agriculture, PA, USA

Contract, Single Purpose Detection Dog Development — 2021
MK9 Solutions, Alabama, USA

Law Enforcement K9 Trainer — 2018-2020
Penn Vet Working Dog Center, PA, USA

Training Intern — 2017
Penn Vet Working Dog Center, PA, USA

Training Assistant — 2015-2018
Main Line Deputy Dog, PA, USA

Training Assistant — 2014
Partnerhunde Osterrich, NuBdorf am Haunsberg, Austria

PRESENTATIONS

Vara’s Job: Lessons from a Conservation Dog. Wildlife Disease Association Conference,
Canberra, Australia. 2024.

Potential Application of Detection Dogs in Chronic Wasting Disease Management. Chronic
Wasting Disease (CWD) Symposium, CO, USA. 2023.

Potential Application of Detection Dogs in Chronic Wasting Disease Management. Northeast
Association of Fish and Wildlife Agencies (NEAFWA) Conference, PA, USA. 2023.



PROFESSIONAL QUALIFICATIONS AND MEMBERSHIPS

Certified Professional Dog Trainer-Knowledge Assessed, 2018.

The Wildlife Society Conservation Detection Dog Working Group, 2024.
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Humboldt State University, Arcata, CA (2012-2015)
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Conservation K9 Handler — Jan 2022-present
Wildlife Futures Program, University of Pennsylvania; Kennett Square, PA, USA

Training Team Member — May 2020-Dec 2021
Santa Fe Animal Shelter and Humane Society; Santa Fe, NM, USA

Dog and Horse Trainer — Dec 2019-Nov 2021
Strong Animal Training; Santa Fe, NM, USA

Assistant Trainer — Sep 2018-Nov 2019
Terra Nova Equine Training Center; Lamy, NM, USA

RESEARCH EXPERIENCE

Research and Education Intern — Jan-Mar 2018
Golden Triangle Asian Elephant Foundation, Anantara Golden Triangle Resort, Thailand

Research Assistant — Feb-May 2017
Advisor: Lily Johnson-Ulrich, PhD — University of Zurich, Switzerland
Mekelle University Urban Hyena Project; Mekelle, Ethiopia

Research Assistant — Nov 2015-Oct 2016
Advisor: Dr. Kay Holekamp — Michigan State University Mara Hyena Project
Maasai Mara National Reserve, Kenya

Field Technician — Summer 2015
Advisor: Angela Darnell — University of Louisiana at Lafayette
Chiricahuas, AZ, USA
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PRESENTATIONS/OUTREACH
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