
USGS Non-indigenous Aquatic Species 
(NAS): tools and information for 

researchers, managers, and stakeholders



Nonindigenous Aquatic Species Database
• Started from the Nonindigenous 

Aquatic Nuisance Species Control 
and Prevention Act of 1990

• Tracks > 1,290 aquatic species
• Over 600,000 observations

• Across conterminous U.S., Alaska, 
Hawaii, and U.S. territories 

• Data ranges from 1800 – present 







Actionable maps 
and tools

Database

Distribution maps

Species profiles

Data reference 
library



• What, where, when, who

• Verified by NAS staff, either directly through photos or 
from credible reporter

• Potential pathway (vector)
• Hitchhiker, escaped, released, stocked, planted, etc.

• Population status
• Established, failed, eradicated, extirpated, unknown

• Reference
• Literature, Museum, Sighting Report, Pers. Comm.

Waterwheel plant
(Aldrovanda vesiculosa)



Two-horned water chestnut
(Trapa bispinosa)

• Taxonomy 

• Identification 

• Native Range and Ecology 

• Means of Introduction

• Impact of Introduction

• References and Informative Links



• Real-time Data
• Can save URL of

any map display

• Spatial Queries

• Map Layers
• Administrative
• Hydrological
• Native ranges

• Animated Maps



NAS.ER.USGS.GOV/VIEWER/ANSTF_REGIONS/MAPAIS.ASPX

NAS.ER.USGS.GOV/VIEWER/ANSTF_REGIONS/NEANS.ASPX

Giant salvinia
(Salvinia molesta)



NAS.ER.USGS.GOV/API/V1

• Provides access to specimens and species 
information on the NAS database through other 
applications (i.e., instead of our website)

• See documentation for list of search parameters
• nas.er.usgs.gov/api/documentation.aspx

• Soon to have access to species’ native ranges
• Currently at the HUC8 level 

Australian water-cover
(Marsilea mutica)

https://nas.er.usgs.gov/api/documentation.aspx


naisma.org/programs/mapping-standards

https://www.naisma.org/programs/mapping-standards/


• E-mails users of new occurrences
• Country, State, County, HUC8

• Custom alerts
• State
• Individual species and taxon groups

• Verified by NAS staff
• Will notify states prior to publicizing the 

alert, if requested or if high profile NAS
• (e.g., SSW, ZM/QM, etc.)

NAS.ER.USGS.GOV/ALERTSYSTEM/REGISTER.ASPX



42 NAS Alerts 
since April 2019

(reported)

Alerts are 
new to: 
• U.S.
• States
• Counties
• Drainages 

(HUC8)
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Alerts since April 2019

Others:
Freshwater jelly
Asian tapeworm
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2018-2019 1928-2019

twice

American alligator
Alligator mississippiensis



Red swamp crayfish
Procambarus clarkii



Fee-for-fishing 
pond in 2015

Bonus Alert





• Started in the Spring of 2018 (>300 
created!)

• Maps are created for nearly every new 
NAS Alert

• Excludes marine introductions, private 
property, or failed introductions

• Short-term risk assessment (~6 months 
utilizing)

• Assumes nonanthropogenic movement

Large dams of the U.S. 
(Ostroff et al. 2013) 



Aquarium 
release



Pet 
release



Escaped 
captivity 
or planted



Ballast?



Aquarium
release or
planted?



Released 
for food



Released 
for food



Released 
for food





NAS.ER.USGS.GOV/VIEWER/FLOODING



USGS WaterWatch

waterwatch.usgs.gov USGS Flood Event Viewer

stn.wim.usgs.gov/FEV



USGS 3DEP

usgs.gov/core-science-systems/ngp/3dep







12 months post-storm

Review post-hurricane NAS surveys or 
sightings to identify any species that could 
have been transported by flooding.

Review our predictions and see how future 
maps can be improved based on new 
introductions.

2017 storms saw 18 species and 33 new 
sightings potentially being moved by 
flooding

2018 storms saw 14 species and 18 new 
sightings potentially moved by flood

Copyright © 2018 BBC

ABC7.com

Hurricane Florence-
North Carolina



From 1996

From Nov. 2018

Badin Lake Dam





Frequently moved by flooding?

Salvinia molesta Pomacea maculata Hypostomus plecostomus Eichhornia crassipes

waterhyacinthSuckermouth catfishgiant applesnailgiant salvinia



Giant salvinia (Salvinia molesta)

Post-Hurricane Katrina

Fuller, P.L., M.G. Pursley, D. Diaz, and W. Devers. 2010. 

Effects of Hurricane Katrina on an incipient population of 

giant salvinia Salvinia molesta in the lower Pascagoula 

River, Mississippi. Gulf and Caribbean Research 22:63-66

USGS



• 2017: Hurricanes Harvey, Irma, Maria, Nate 

• 2018: Hurricanes Lane, Florence, Michael

• 2019: Midwest Spring Flood, Hurricane Dorian

Waterlettuce
(Pistia stratiotes)





Ecological Economic

Genetic

Competition

Water Quality 

Habitat Alteration 

Predation/Herbivory

Infrastructure

Recreation

Commerce

Aquaculture/Agriculture

Property Value

Harvest

Identify the known impacts of 
100 biggest priority species for 
the Gulf and South Atlantic 
Region

Health

Human Health

Disease/parasite/toxic 



Cuban Treefrog (Osteopilus septentrionalis)



©Benjamin J. Dion 
(CC BY-NC-SA 4.0)





Impact
Type

Impact
Description

Reference
Number Reference

Predation/Herbivory
The presence of Cuban treefrogs decreases 

the abundance of native green treefrogs 
Hyla cinerea through…

19802
Rice, K. G., J. H. Waddle, M. W. Miller, M. E. Crockett, F. J. Mazzotti, and H. F. Percival. 2011. Recovery of 

native treefrogs after removal of nonindigenous Cuban Treefrogs, Osteopilus septentrionalis. 
Herpetologica 67(2):105-117.

Competition
The presence of Cuban treefrogs decreases 

the abundance of native green treefrogs 
Hyla cinerea through…

19802
Rice, K. G., J. H. Waddle, M. W. Miller, M. E. Crockett, F. J. Mazzotti, and H. F. Percival. 2011. Recovery of 

native treefrogs after removal of nonindigenous Cuban Treefrogs, Osteopilus septentrionalis. 
Herpetologica 67(2):105-117.

Infrastructure

The species has caused power outages 
when coming in contact with electrical 

equipment
32513

Dahm, D. 2018. Tree frog causes Kissimmee power outage; 800 customers lose power for more than 
hour. ClickOrlando.com. Orlando, FL. https://www.clickorlando.com/strange-florida/tree-frog-causes-

kissimmee-power-outage. Created on 05/11/2018. Accessed on 03/04/2019

Human Health
Cuban treefrogs secrete a noxious chemical 
that can cause burning in the eyes and nose 

of humans and...
32514 Johnson, S.A. 2007. The Cuban Treefrog (Osteopilus septentrionalis) in Florida. Publication WEC 218:1-7. 

http://edis.ifas.ufl.edu/uw259.



Ecological Economic

Competition

Predation

Infrastructure Human Health

Health

E – Experiment
O –Observed
A –Anecdotal





Have you SEINeD your fisheries data?

• The SEINeD tool will allow stakeholders to upload a biological dataset 
collected anywhere in the conterminous US, Alaska, Hawaii, or US Territory 
that can be screened for invasive or non-native aquatic species occurrences.

Give the user a CSV file of:
• Native and non-native occurrences
• Spatial accuracy of the sighting location
• Taxonomic accuracy of the specimens
• Additional spatial layers

• Hydrologic Unit Codes (8, 10, 12 HUCs)
• National Hydrography Dataset (NHDPlusV2)

Hydrilla
(Hydrilla verticillata)



Check the spatial 
accuracy of the 
sighting location

• Based on user 
provided state and 
county information

Check the indigenous 
status of the species 
at the sighting 
location

• Native ranges 
developed for USGS 
NAS and CSAS’s 
Aquatic Gap

Provide additional 
spatial information 
about the sighting 
location

• Hydrologic Unit Codes 
(HUCs)

• National Hydrography 
Dataset (NHDPlusV2)

Species Latitude Longitude State County

Noturus insignis 39.59 -77.82 MD Washington

Noturus insignis 39.15 -77.52 MD Montgomery

Micropterus salmoides 39.59 -77.82 MD Montgomery

Micropterus salmoides 39.59 -77.82 MD Washington

Pylodictis olivaris 39.15 -77.52 MD Montgomery

Carp 39.15 -77.52 MD Montgomery

Species
Latitud

e
Longitud

e
Stat

e
County

Taxa
error

Spatial 
error

Non-
native

HUC 8 
(Number)

HUC 8 
(Name)

Noturus insignis 39.59 -77.82 MD Washington
2070008

Middle Potomac-
Catoctin

Noturus insignis 39.15 -77.52 MD Montgomery
2070008

Middle Potomac-
Catoctin

Micropterus 
salmoides 39.59 -77.82 MD Montgomery X

Micropterus 
salmoides 39.59 -77.82 MD Washington X

2070008
Middle Potomac-

Catoctin

Pylodictis olivaris 39.15 -77.52 MD Montgomery X
2070008

Middle Potomac-
Catoctin

Carp 39.15 -77.52 MD Montgomery X





• First effort to aggregate ALL aquatic invasive species eDNA data 
in a single database

• Collaborative effort with:



• Inform a State first of any eDNA sighting

• Development conservative minimum data standards to help 
guide eDNA monitoring and adding information into the 
Database
• Based on consensus of agencies and experts

• Use an easy to interpret hierarchy of statuses to help understand 
what a positive eDNA sighting means

• Work closely with the eDNA community (Federal and State)





• Wesley Daniel- Inverts, Mollusks, Herps, and Mammals

wdaniel@usgs.gov

• Amy Benson- Carps, Snakeheads and Dreissena mussels

abenson@usgs.gov

• Matthew Neilson- Fishes and Technical details

mneilson@usgs.gov

• Ian Pfingsten- Plants 

ipfingsten@usgs.gov

• Cayla Morningstar- Mollusks

cmorningstar@contractor.usgs.gov

• Jonathan Freedman- Fishes and Herps

jfreedman@contractor.usgs.gov

• Justin Procopio- Fishes and Crayfishes

jprocopio@contractor.usgs.gov

@USGSAquaticLife
@USGS_NAS

Thank you! 


