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Aquatic Nuisance Species
Task Force
.. 2020-2025 Strategic Plan

SAFEGUARDING AMERICASS
LANDS AND WATERS FROM
INVASIVE SPECIES p

12 papers published in
Biological Invasions (2019)

United States Department of the Interior
ive Species Strategic Plan

e “A blueprint for a national
program for the EDRR to
invasive species”

Biol Invasions

“Work with tribes, states, and -
other partners to implement a
. . . The early detection of and rapid response (EDRR)
nat|0na| ed rly detect|0n d nd a p|d to invasive species: a conceptual framework and federal
” capacities assessment
response framework

B

A National Framework for
Early Detection and Rapid
Response.
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Adapted from Reaser et al 2020. The early detection
of and rapid response (EDRR) to invasives. Graphic by
Don MacLean, U.S. Fish and Wildlife Service
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Measure

Advancing a
National EDRR Framework

@ JRR

NATIONAL FRAMEWORK

Horizon Scans & Hot Spot Analysis (A)

Molecular detection @ points of entry (A,B,C)

Resource Manager’s eDNA Toolbox (B,C,G)

Targeted Early Detection Surveillance (A,B,C)
Invasion Hotspots
Asset Based Protection

Genetic Material Repository & Network (B,C)

READI-Net: eDNA surveillance network (B,C,D,G)

EDRR Molecular Lab Network (B,C,D,G)
*Genetic Marker Development
Processing Molecular Samples

INHABIT (terrestrial plant) advancements (B,G)

NEDRRIS: National EDRR Information System (G)

Rapid Response (E,F)
*Rapid Response Fund (Aquatic Invasive Species)
DOl Interjurisdictional Rapid Response Team
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Adapted from Reaser et sl 2020. The early detection
of and rapid response (EDRR) to invasives. Graphic by
Don Maclean, U.S. Fish and Wildlife Service

Species
Identification

Consider potentially invasive species not yet found in the US:

r Clarias gariepinus (Sharptooth catfish)

Naja nigricincta
~ (Black spitting cobrn)
. =

3 o
.~ Bitis arietans (Puff adder)

Wesley Daniel - wdaniel@usgs.gov

# Important
| Landscape variables

a USGS
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Hot Spot Analyses Draft Example: Coastal Plain
Hot Spot Analyses for Strea ms & Rlvers
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Adapted from Reaser et al 2020. The early detection
of and rapid response (EDRR) to invasives. Graphic by
Don Maclean, U.S. Fish and Wildlife Service
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Wesley Daniel - wdaniel@usgs.gov 2 USGS
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Molecular Detection Tools .
@ Molecular Detection Tools

for Prioritized Potential
Invader Species and Point
of Use tools for Points of

Entry

Scoping
and
Prioritization

Response Surveillance
and
Detection

| ‘
Risk / Species |

Feasibility Ident‘iﬁcaﬁo)
Screening

E C
\ Reporting /

D

Measure

Adapted from Reaser et al 2020. The early detection
of and rapid response (EDRR) to invasives. Graphic by
Don Maclean, U.S. Fish and Wildlife Service

Jon Amberg — jamberg@usgs.gov

Steve Spear — sfspear@usgs.gov
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Resource Manager’s One-Stop Web Tool for eDNA
eDNA Toolbox T

€ = € @ usgs.gov/science/edna-toolbox/ Ty

aUSGS
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Maggie Hunter (standards) — mhunter@usgs.gov
Adam Sepulveda (communications plan) — asepulveda@usgs.gov
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Resource Manager’s eDNA Guide

* 1) High-level overview of eDNA basics &
eDNA Standards & Metadata
2) Deciding if eDNA can help with specific

manager’s surveillance needs

a) Questions eDNA can help with
b) Questions eDNA does not help with

3) Components for operational implementation

+—=4) Understanding & Communicating eDNA Data

Modified from: Strategic considerations for invasive species managers in the utilization of environmental DNA (eDNA):
steps for incorporating this powerful surveillance tool. Morisette et al. (2021), Management of Biological Invasions 12(3):
747-775, https://doi.org/10.3391/mbi.2021.12.3.15

;--(_4 l

science for a changing world @



https://doi.org/10.3391/mbi.2021.12.3.15

Communication Protocols & eDNA Data Communications Plan Template

Pre-Public-Release Communications Plan Template including Jurisdictional Authority

(A) Prerequisites to eDNA adoption (B) eDNA sampling protocol =DNA sampling
A
b L
Validated methods | | " nasgin
and analytical toals | More than one
A
Risk lolerance
Operations and
communication — I
plans Collect mare Return to routine
* Chain of custody samples sampling schedule
5 Y o
I
Stakeholder Range of /—*—\
oufraach managermanl
) actions Veos More tl':fin one | e
sampling posilive
Increase eMNA fes )
sampling freguancy
and intensity 1
Low risk tolerance High risk tolerance
More than one Stable or increasing Decreasing positive
From: posilive pasitive detections detactions
Are eDNA Methods Ready !
for Aquatic /nvasive - - f—[[}nntinue munimringh
Species Management?
Stable or increasing MNear zero positive ||

Adam J. Sepu"’eda' Nanette M. pasitive delections delactions
Nelson, Christopher L. Jerde, and
Gordon Luikart Trends in Ecology Yeos
& Evolution Volume 35, Issue ' ' y '\
8, August 2020, Pages 668-678 Decision point
https://doi.org/10.1016/j.tree.2020.03.011 )

science for a changing world

o



https://doi.org/10.1016/j.tree.2020.03.011

@ Genetic Material 2 USGS

Repository & Network [

& 2> C @ usgs.gov/science/genetic_material_repository_network/ e x @

USGS NATIONAL EDRR GENETIC MATERIAL REPOSITORY & NETWORK

science for a changing world
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Adapted from Reaser et sl 2020. The early detection
of and rapid response (EDRR) to invasives. Graphic by
Don Maclean, U.S. Fish and Wildlife Service

Cheryl Morrison - cmorrison@ usgs.gov
Chris Ottinger - cottinger@usgs.gov
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Rapid eDNA Assessment & .
@ e enwes  READI-Net: Automated Targeted eDNA Detection
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Adapted from Reaser et al 2020. The early detection
of and rapid response (EDRR) to mv‘sivcs Graphic by
Don Maclean, U.S. Fish and Wildlife Service
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Increase EDRR Capacity
for Terrestrial Plants
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Adapted from Reaser et al 2020. The early detection
of and rapid response (EDRR) to invasives. Graphic by
Don Maclean, U.S. Fish and Wildlife Service

Invasive Species Habitat Tool (INHABIT)

 USGS

cience for a changing world

INHABIT

Welcome to the Invasive Species Habitat Tool (INHABIT). To
start exploring the data, please select a species of interest:

Amur pepperving -
Click here to go to map download page

Choose a modeling threshold:

Precautionary Targeted

| T T T T . T T T T |
001 01 Max33
Limit environmental extrapolation: @ yes () no

More Information @

Click management categories to toggle them on and off (by
default, all are turned on), then select ane or more units from
the box below:

Couu et [ s wes [us comses

Display Occurrence Points? () yes @ no

Waming: Large datssets may be siow fa load!

Display Occurence Point Range? () yes (@ no

DOI Privacy Policy | Legal | Accessibility | Site Map | Contact USGS

Extent: CONUS, Version: 1

U.S. Department of the Interier | DOI Inspector General | White House | E-gov | No FearAct | FOIA

Model Agreement
High Abundance

Low Abundance

Outside
Environmental Range

B o Data

Data Legend

Mgmt Area
Known Distro

Occ Points

* Predicting species abundance not just suitability of invasive species.
* Including watchlist species that are not yet known to occur in the U.S.

Catherine Jarnevich — cjarnevich@usgs.gov

ZUSGS
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National EDRR National EDRR Information System (NEDRRIS)

Analysis & Visualization

[ ]
Information System Pent et o
finding, querying, and 4";":”'
sharing big data 3
]
2 .
interconnected 5 % {’ }
t o4t \

community of practice
Existing and Emerging Data Sources

Information Needs

iterative updates based on
? ? 1 feedback from users

Data — Analysis — Tools
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Detection

Response Surveillance

[ Planning guidance ]

% [ Collaboration tools ] [ Horizon scans ]
Information

Hub [ Project Portal ] [ Hotspot analyses ]
3 Management action / \ Customizable

Risk / Species [ reporting system ] [ data trends ]

ibili g 5 Cust LY REPORT NETWORK
Feasnblllty Identification [ use :::, ::i;;:r ] o @ [ Detection resources ]
Screening 4 3

Data analysis and
E C [ ]

visualization

e
\ Reporting / [ Demifgosl:ppm J @ [ Alerts ]

[ Connect with J
experts

[ Detection reporting ]

[ Risk assessments ]

D . .
. < Wes Daniel — wdaniel@usgs.gov [ comrot methous |

S Brian Reichert — breichert@usgs.gov -~
o ~
Aimee Agnew - aagnew@usgs.gov A‘USGS

science for a changing world
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NATIONAL FRAMEWORK

( Eco Type: Fresh Aquatic Vl Query | Species | Layers
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Conduct HotSpot Analysis

For Priority Species & Locations

Focus on Place
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Kaylin Clements- kclements@contractor.usgs.gov
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Surveillance, Detection, ID,
Reporting, Communication

@ National Molecular Lab Network

a National EDRR Framework @




Coordinate ED with RR
in NEDRRIS

~ Grass Carp spawning monitoring event, Sandusky River, June 2018. Eric
Weimer, Ohio DNR
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Adapted from Reaser et al 2020. The early detection
of and rapid response (EDRR) to invasives. Graphic by
Don Maclean, U.S. Fish and Wildlife Service

s

https://www.nps.gov/subjects/invasive/nw.htm https://blog.nature.org/science/2013/10/28/adirondacks-rapid-
response-an-invasives-success-story/

a National EDRR Framework: National EDRR Information System (NEDRRIS)
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Partner Engagement Coordinator
Kaylin Clements- kclements@contractor.usgs.gov

Biosurveillance Coordinator
James English- jjenglish@usgs.gov
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