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USGS Nonindigenous Aquatic Species 
Database
• The program is the central repository for 
spatially referenced accounts of introduced 
aquatic species.

• Tracks >1,330 aquatic species
• Over 620k observations

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

• Data ranges from 1800s ‐ present

https://nas.er.usgs.gov
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Terminology

• Nonindigenous – any species introduced outside of its native range
• Includes ‘exotics’ and ‘transplants’

• No claims about invasiveness or value judgments

USGS Nonindigenous Aquatic Species 
Database
Round Goby

USGS Nonindigenous Aquatic Species 
Database
Northern Pike
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Actionable maps
and tools

Database

Distribution maps

Species profiles

Data sources
/ references

NAS Database

• Relational database (SQL Server)
• 9 major tables

• 60+ fields, including
• Location information

• Taxonomic information

• Temporal information

• Documentation/source of information

• Pathway/Status information

NAS specimen records

• Capture basic information about 
NAS species sighting

• What?

• Where?

• When?
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NAS specimen records

• Capture basic information about 
NAS species sighting

• What?

• Where?

• When?

Actionable maps
and tools

Database

Distribution maps

Species profiles

Data sources
/ references

Fact Sheets

Green Sunfish (Lepomis cyanellus)
http://nas.er.usgs.gov/queries/FactSheet.aspx?SpeciesID=380
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Collection information

Actionable maps
and tools

Database

Distribution maps

Species profiles

Data sources
/ references

Point mapping
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Point mapping ‐ interactive

Spatial Queries

• Queries integrated with maps
• Ability to map multiple species

• Ability to do a spatial query from the map

• Ability to download data

https://nas.er.usgs.gov/viewer/omap.aspx

Spatial Query from Map
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Spatial Query from Map

Spatial Query from Map

Actionable maps
and tools

Database

Distribution maps

Species profiles

Data sources
/ references
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Actionable Maps and Tools

NAS Alerts‐ new invasions

• Push alerts of new species 
occurrences

• Country

• State

• County

• Watershed (HUC8)

http://nas.er.usgs.gov/AlertSystem

Alert Risk Mapper (ARM)

Information on 
the sighting from 
the NAS Alert.

Regional view map of 
the waterbodies

Local view map of 
the sighting 
location 
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Actionable Maps and Tools

Interactive maps created for every major hurricane and storm
• 2017: Hurricanes Harvey, Irma, Maria, Nate 
• 2018: Hurricanes Lane, Florence, Michael
• 2019: Midwest Spring Flood, Hurricane Dorian
• 2020: Hurricanes Isaias, Sally, Delta

Flood and Storm Tracker (FaST)

Flood and Storm Tracker (FaST)
Initial rapid response and the creation of a map of potential flooded 
HUCs. Maps will include information about ANS that could spread.

Follow‐up assessment of drainages that had flooding conditions 
that could breach drainage divides from coastal storm surge or 

inland flooding.

Final review of which drainages were connected from flooding and 
any records of potential ANS transport due to coastal storm surge 

or inland flooding.

Stage 1
2‐4 Days

Stage 2
4‐6 Weeks

Stage 3
12‐18 Months
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Flood and Storm Tracker (FaST)

Hurricane Dorian
Initial map

Select a taxa

Giant applesnail
(Pomacea maculata)

Select a drainage

Actionable Maps and Tools

Ecological Economic Human Health

• Genetic

• Competition

• Predation

• Disease/parasite/toxic

• Habitat modification

• Infrastructure

• Recreation

• Aquaculture

• Property value

Impact Tables
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Impact Tables

Cuban Treefrog (Osteopilus septentrionalis)

Impact Tables

Ecological Economic Human 
Health

Cuban Treefrog (Osteopilus septentrionalis)

CompetitionPredation Infrastructure

Impact Tables

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.

Smith, K.G. 2005. Effects of Nonindigenous Tadpoles on Native Tadpoles in Florida: Evidence of Competition. Biological Conservation 123:433-441.

Johnson, S.A. 2007. The Cuban Treefrog (Osteopilus septentrionalis) in Florida. http://edis.ifas.ufl.edu/uw259. Created on 05/01/2007. Accessed on 03/04/2019

Smith, K.G. 2004. Osteopilus septentrionalis (Cuban Treefrog). Reproductive behavior. Herpetological Review 35(4):374-375.

Meshaka, W.E., Jr. 2011. A runaway train in the making: the exotic amphibians, reptiles, turtles, and crocodilians of Florida. Herpetological Conservation & 
Biology 6:1-101. http://herpconbio.org/Volume_6/Monograph_1/Meshaka_2011.pdf.

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.

Tennessen, J., S.E. Parks, R.W. Snow, and T.L. Langkilde. 2013. Impacts of acoustic competition between invasive Cuban treefrogs and native treefrogs in 
southern Florida. Page 010057 in Proceedings of Meetings on Acoustics ICA2013. Acoustical Society of America.
Knight, C. M., M.J. Parris, and W.H. Gutzke. 2009. Influence of priority effects and pond location on invaded larval amphibian communities. Biological Invasions 
11(4):1033-1044.
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Actionable Maps and Tools

Screen and Evaluate Invasive and Non‐native 
Data (SEINeD)
• Allows users to rapidly screen and identify biological datasets for 
invasive or non‐native aquatic species occurrences within the U.S.

• Provide basic data QA/QC efforts for taxonomic and geospatial 
issues

Have you SEINeD your fisheries data?

https://nas.er.usgs.gov/SEINED/

Check the indigenous status of 
the species at the sighting 
locaƟon 

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

Species Latitude Longitude State County

Noturus
insignis 39.59 ‐77.82MD Washington

Micropterus
salmoides 39.59 ‐77.82MD Montgomery

Micropterus
salmoides 39.59 ‐77.82MD Washington

Pylodictis
olivaris 39.15 ‐77.52MD Montgomery

Carp 39.15 ‐77.52MD Montgomery

Species Latitude Longitude State County
Taxa
error

Spatial error Non‐native
HUC 8 

(Number)
HUC 8 (Name)

Noturus
insignis 39.59 ‐77.82MD Washington

2070008
Middle Potomac‐

Catoctin

Micropterus 
salmoides 39.59 ‐77.82MD Montgomery X

Micropterus 
salmoides 39.59 ‐77.82MD Washington X

2070008
Middle Potomac‐

Catoctin

Pylodictis
olivaris 39.15 ‐77.52MD Montgomery X

2070008
Middle Potomac‐

Catoctin

Carp 39.15 ‐77.52MD Montgomery X

Data 
Enhancement

Provide additional spatial information 
about the sighting location
• Watershed Boundary Dataset (HUCs)
• National Hydrography Dataset 

(NHDPlusV2)

Data 
returned 
to user

Spatial/Taxa 
Accuracy 
Filter

Spatial 
and taxa 
errors

Native 
Status Filter 

SEINeD Tool

Raw Fisheries 
Data 

Check the spatial 
accuracy of the sighting 
location
• Based on user 

provided state and 
county informaƟon 

Check scientific name
• Integrated 

Taxonomic 
Information System
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Check the indigenous status of 
the species at the sighting 
locaƟon 

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

Corrected data

Species Latitude Longitude State County

Noturus
insignis 39.59 ‐77.82MD Washington

Micropterus
salmoides 39.59 ‐77.82MD Montgomery

Micropterus
salmoides 39.59 ‐77.82MD Washington

Pylodictis
olivaris 39.15 ‐77.52MD Montgomery

Carp 39.15 ‐77.52MD Montgomery

Species Latitude Longitude State County
Taxa
error

Spatial error Non‐native
HUC 8 

(Number)
HUC 8 (Name)

Noturus
insignis 39.59 ‐77.82MD Washington

2070008
Middle Potomac‐

Catoctin

Micropterus 
salmoides 39.59 ‐77.82MD Montgomery X

Micropterus 
salmoides 39.59 ‐77.82MD Washington X

2070008
Middle Potomac‐

Catoctin

Pylodictis
olivaris 39.15 ‐77.52MD Montgomery X

2070008
Middle Potomac‐

Catoctin

Carp 39.15 ‐77.52MD Montgomery X

Data 
Enhancement

Provide additional spatial information 
about the sighting location
• Watershed Boundary Dataset (HUCs)
• National Hydrography Dataset 

(NHDPlusV2)

Data 
returned 
to user

Categorized data?

Spatial/Taxa 
Accuracy 
Filter

Spatial 
and taxa 
errors

Native 
Status Filter 

SEINeD Tool

Raw Fisheries 
Data 

Check the spatial 
accuracy of the sighting 
location
• Based on user 

provided state and 
county informaƟon 

Check scientific name
• Integrated 

Taxonomic 
Information System

New spatial datasets

• Freshwater fish native ranges
• 218 completed, with ~100 more to be released soon

• https://www.sciencebase.gov/catalog/item/5a78b51ae4b00f54eb1e846a

• API access in development

• Locations of U.S. waterfalls
• Linked to NHDPlusV2

• https://www.sciencebase.gov/catalog/item/5e8d2b5982cee42d13466001

• Locations of U.S. boat launches, ramps, and marinas (coming soon)

eDNA in the NAS Database

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

• Development of minimum data standards to help guide eDNA 
monitoring and data sharing

• Collaborative effort
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USGS Nonindigenous Aquatic Species 
Database
• The program is the central repository for 
spatially referenced accounts of introduced 
aquatic species.

• Tracks >1,330 aquatic species
• Over 620k observations

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

• Data ranges from 1800s ‐ present

https://nas.er.usgs.gov

Terminology

• Nonindigenous – any species introduced outside of its native range
• Includes ‘exotics’ and ‘transplants’

• No claims about invasiveness or value judgments

• Vector – method of introduction to a particular location
• Single species can have multiple introduction vectors

• = Pathway

Early fish introductions in the U.S.

• Little documentation prior to ~1850
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Early fish introductions in the U.S.

• Little documentation prior to ~1850

• Transplants of natives
• Yellow perch, walleye, sunfishes, Pacific salmonids

Early fish introductions in the U.S.

• Little documentation prior to ~1850

• Transplants of natives
• Yellow perch, walleye, centrarchids, Pacific salmonids

• Importation of exotics
• Goldfish, common carp, brown trout, tench, ide

S. Zienert

Early fish introductions in the U.S.

• Little documentation prior to ~1850

• Transplants of natives
• Yellow perch, walleye, centrarchids, Pacific salmonids

• Importation of exotics
• Goldfish, common carp, brown trout, tench, ide

• Canal construction
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Early fish introductions in the U.S.

• Little documentation prior to ~1850

• Transplants of natives
• Yellow perch, walleye, centrarchids, Pacific salmonids

• Importation of exotics
• Goldfish, common carp, brown trout, tench, ide

• Canal construction

• Late 1800s – distribution of fishes by U.S. Fish Commission for 
fisheries enhancement

Fish introductions in the U.S.

• 1900‐1950
• Continued widespread stocking for fisheries enhancement

• Mosquito abatement/biocontrol

J. Harper

More recent introductions
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Overview of AIS in Ohio

• Geographic source

• Taxonomic source

• Geographic location
• State

• Watersheds

• Pathway

This information is preliminary and is subject to revision. It is being provided to meet the need for timely 
best science. The information is provided on the condition that neither the U.S. Geological Survey nor 
the U.S. Government shall be held liable for any damages resulting from the authorized or unauthorized 
use of the information.

Geographic origin of introduced species

165 species

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Geographic origin of introduced fishes

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.
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Taxonomy

154/165 species

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Taxonomy

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Introductions by county

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.
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Introductions by county

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Introductions by watershed (HUC8)

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Introductions by watershed (HUC8)

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

55

56

57



2/24/2021

20

Introductions by watershed (HUC10)

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Introductions by watershed (HUC10)

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Introductions by pathway

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

58

59

60



2/24/2021

21

Introductions by pathway

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Introductions by pathway

Preliminary Information‐Subject to Revision. Not for Citation or Distribution.

Early introductions in Ohio

American Eel
(Anguilla rostrata)
Canal – 1844?‐1856

American Shad
(Alosa sapidissima)
Stocked – 1870‐1900

Atlantic Salmon (Salmo salar) Chinook Salmon
(Oncorhynchus tshawytscha)

Coho Salmon
(Oncorhynchus kisutch)
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Early introductions in Ohio

Water mint
(Mentha aquatica)
?? – widespread by 1843

Water foxtail
(Alopecurus geniculatus var. 
geniculatus)
planted ‐ 1882 Purple loosestrife

(Lythrum salicaria)
Unknown ‐ 1902

Yellow iris
(Iris pseudacorus)
unknown ‐ 1903

Curly‐leaf pondweed
(Potamogeton crispus)
unknown ‐ 1910

Early introductions in Ohio

Mud bithynia
(Bithynia tentaculata)
Shipping – 1888

Pygmy peaclam
(Pisidium moitessierianum)
Shipping – 1895

Japanese mysterysnail
(Cipanopaludina japonica)
Stocked for forage –
~1940s

Asiatic clam
(Corbicula fluminea)
Unknown ‐ 1962

European ear snail
(Radix auricularia)
Hitch hiker – 1911

Early introductions in Ohio

Gammarus fasciatus
Possibly native? Unknown/shipping? 1874? 

Rusty Crayfish
(Faxonius rusticus)
Canal? 1890s

Red Swamp Crayfish
(Procambarus clarkii)
Unknown ‐ 1967

Chinese Mitten Crab
(Ereocheir sinensis)
Ballast water – 1960s/1973

Daphnia g. galatea
Ballast water – 1970s or 80s
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Conclusions

• AIS in Ohio are statewide, concentrated around major waterbodies 
near population centers

• Four primary taxonomic groups: fishes, crustaceans, mollusks, and 
plants

• Primary pathway of introduction varies taxonomically and 
temporally

Thank you
• Wesley Daniel – Inverts, Mollusks, Herps, and Mammals

wdaniel@usgs.gov

• Matthew Neilson – Fishes and Technical details

mneilson@usgs.gov

• Amy Benson – Carps, Snakeheads and dreissenid mussels

abenson@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

NAS.ER.USGS.GOV
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