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1 Native Range and Status in the United States

Native Range
From Howard Morgan et al. (2023):

“Native Range: Central and South America; common and wide-ranging from southern Mexico to
northern Argentina and Brazil (Mickel and Beitel 1988, Stolze 1983). De la Sota (1976)



remarked that, in Argentina, the natural range of Salvinia minima could not be precisely
determined due to its frequency in the water garden and aquarium trade.”

POWO (2023) reports Salvinia minima as native in Argentina (Northeast, Northwest), Belize,
Bolivia, Brazil (North, Northeast, South, Southeast, West-Central), Colombia, Costa Rica, Cuba,
Ecuador, El Salvador, Guatemala, Honduras, Mexico (Gulf, Northeast, Southeast, Southwest),
Nicaragua, Panamd, Paraguay, Peru, Uruguay, and Venezuela.

Status in the United States

Howard Morgan et al. (2023) report Salvinia minima as established in Alabama, Arkansas,
California, Florida, Georgia, Idaho, Louisiana, Mississippi, Ohio, Puerto Rico, South Carolina,
Tennessee, and Texas; locally established in Missouri; introduced but with subsequent
extirpation in Massachusetts, Minnesota, New Hampshire, and New Mexico; and introduction
with unknown status in Hawaii, Illinois, New York, Oklahoma, and Virginia. It is reported as
nonindigenous but a cultivated specimen in Washington D.C.

In contrast to Howard Morgan et al. (2023), POWO (2023) lists Salvinia minima as native to
Puerto Rico.

From Lower (2023):

“Occasional populations rarely reported within the Great Lakes basin, but this species has not
been reported to overwinter in the region.”

Salvinia minima is available for purchase from vendors in the aquarium trade throughout the
United States (e.g., Amazon 2023, Aquaticarts 2023), though no estimates of abundance were
available.

Regulations

Salvinia minima is regulated in Texas (Texas Parks and Wildlife 2022). It is regulated at the
genus level (Salvinia) in Louisiana (Louisiana Department of Agriculture and Forestry 2022),
North Carolina (North Carolina Department of Environmental Quality 2022), and Oklahoma
(Oklahoma Department of Wildlife Conservation 2022). Please refer back to state agency
regulatory documents for details on the regulations, including restrictions on activities involving
this species. While every effort has been made to list all applicable State laws and regulations
pertaining to this species, this list may not be comprehensive. Notably, it does not include
regulations that do not explicitly name this species or its genus or family, for example, when
omitted from a list of authorized species with blanket regulation for all unnamed species.

Means of Introductions within the United States
From Howard Morgan et al. (2023):

“First reported in Florida in 1930, probably from ship ballast released into the Saint John River
(Schmitz et al. 1998) and cultivated in greenhouses and gardens in the United States since the
late 1880°s (Weatherby 1921, 1937; Fernald 1950). Early plants in Florida likely entered natural



areas from flooding of cultivated pools or through intentional release (Jacono et al 2001).
Salvinia minima is still widely available in the water garden trade, either as a sale item or a
contaminant. Secondary introductions are likely due to hitchhiking on animals and boats.”

From Parys and Johnson (2013):

“Like other aquatic weeds, S. minima can easily spread between water bodies if boats and
vehicles are not properly cleaned (Johnstone et al. 1985; Miller & Wilson 1989; Jacono 2003).

Weather can also contribute to the spread of Salvinia spp., as mats fragment when flooding
occurs (Harley & Mitchell 1981; Room 1983, 1990).”

Remarks
No additional remarks.

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From ITIS (2023):

Kingdom Plantae
Subkingdom Viridiplantae
Infrakingdom Streptophyta
Superdivision Embryophyta
Division Tracheophyta
Subdivision Polypodiophytina
Class Polypodiopsida
Subclass Polypodiidae
Order Salviniales
Family Salviniaceae
Genus Salvinia
Species Salvinia minima Baker

According to WFO (2023), Salvinia minima Baker is the current valid name for this species.

Size, Weight, and Age Range
From Howard Morgan et al. (2023):

“Size: 0.4 to 2 centimeters in length”
From CABI (2008):

“Stems can be up to 6 cm and leaves are from 1-1.5 cm long”



From GISD (2023):

“Salvinia minima is a free floating, rootless aquatic fern 1 to 4cm long.”

Environment
From GISD (2023):

“Salvinia minima grow in still waters of ponds, small lakes, canals, and slow streams. It can also
be found in shallow backwaters of bayous, oxbows, ditches, cypress swamps and marshes
inhabiting water bodies with salinity levels as high as 4-7ppt.”

Climate
From POWO (2023):

“It grows primarily in the wet tropical biome.”
From CABI (2008):

“S. minima occurs [...] in warm temperate areas (Jacono et al., 2001).”

Distribution Outside the United States

Native
From Howard Morgan et al. (2023):

“Native Range: Central and South America; common and wide-ranging from southern Mexico to
northern Argentina and Brazil (Mickel and Beitel 1988, Stolze 1983). De la Sota (1976)
remarked that, in Argentina, the natural range of Salvinia minima could not be precisely
determined due to its frequency in the water garden and aquarium trade.”

POWO (2023) reports Salvinia minima as native in Argentina (Northeast, Northwest), Belize,
Bolivia, Brazil (North, Northeast, South, Southeast, West-Central), Colombia, Costa Rica, Cuba,

Ecuador, El Salvador, Guatemala, Honduras, Mexico (Gulf, Northeast, Southeast, Southwest),
Nicaragua, Panamad, Paraguay, Peru, Uruguay, and Venezuela.

Introduced
From Tipping and Center (2005):

“It is adventive in Bermuda (Weatherby 1937), [...] and Spain (Lawalree 1964).”
POWO (2023) reported Salvinia minima as introduced to the Leeward Islands of the Caribbean.
From Coetzee et al. (2022):

“A previously unrecorded alien species of Salvinia was discovered in South Africa at the
Hartbeespoort Dam, North-West Province. [...] It was confirmed that the Hartbeespoort Dam



plants were neither Salvinia molesta D. Mitch (giant salvinia), which has long been invasive in
southern Africa, nor Salvinia hastata Desv., which is indigenous to east and west Africa
(Henderson 2012). The species was subsequently identified as Salvinia minima Baker
(Salviniaceae) [...]”

“Here we document for the first time the establishment and spread of S. minima in southern
Africa, [...]”

From Onwuka et al. (2020):

“The results of this study [in Paya Indah Wetland Reserve, Malaysia] show that Lesser Whistling
Duck prefered [sic] to utilize the lake area dominated with aquatic vegetation, such as; [...],
common duckweed (Salvinia minima), [...]”

Means of Introduction Outside the United States
From GISD (2023):

“S. minima is still widely available in the water garden trade, either as a sale item or a
contaminant (Jacono, 2003).”

Short Description
From CABI (2008):

“S. minima is a deep-green, free-floating, rootless, aquatic fern (ISSG, 2006). Stems can be up to
6 cm and leaves are from 1-1.5 cm long and almost round to elliptic. They are obtuse or notched
at the apex and round to heart-shaped at the base. The upward surfaces of the fronds are covered
with stiff hairs, with four separated branches. The under surface of the leaves are brown and
pubescent with slender and unbranched hairs (Flora of North America Editorial Committee,
1993). The stiff hairs on the fronds serve to trap air, thus providing buoyancy (Dickinson and
Miller, 1998). Obscure veins are areolate and do not quite reach to the leaf edges. Sporocarps
occur in groups of four to eight, with up to 25 megasporangia (Flora of North America Editorial
Committee, 1993).”

Biology
From Howard Morgan et al. (2023):

“Life history: Salvinia minima has three separate growth stages. In the primary stage, a small
number of fern buds are introduced to a new environment, where they lie flat on the surface of
the water. As the ferns grow into their secondary stage, their leaves being [sic] begin to curl
upwards when the plants crowd against each other as they spread, while in the final tertiary
stage, the leaves can become almost vertical due to crowding as the plants form a mat covering
the water surface (Tewari and Johnson 2011).”

“The continuous branching and fragmentation of rhizomes turns out large volumes of vegetative
daughter plants throughout the growing season. Copious hairy coverings minimize the



desiccation of plants spotted on boats, trailers, alligators, turtles, and even dogs leaving the
water. Lateral buds deeply imbedded in the rhizome, may lie dormant during periods of reduced
moisture and cold temperature. Small rhizome fragments, commonly sheltered in associating
vegetation, provide material for reintroduction on the return of favorable growing conditions.”

Human Uses
From Parys and Johnson (2013):

“Salvinia minima has a history of being sold in the nursery trade, and is still widely available on
the internet in spite of its invasive nature (Forno et al. 1983; Kay & Hoyle 2001).”

From GISD (2023):

“S. minima is still widely available in the water garden trade, either as a sale item or a
contaminant (Jacono, 2003).

Diseases
No information was found on diseases associated with Salvinia minima.

Threat to Humans
From Parys and Johnson (2013):

“Persistence of these mats also raises human health issues, as Salvinia spp. provides ideal habitat
for Mansonia spp. (Diptera: Culicidae) which have been identified as vectors in the spread of
West Nile Virus, St. Louis Encephalitis and Venezuelan Equine Encephalitis (Chow et al. 1955;
Ramachandran 1960; Lounibos et al. 1990). Several species of biting midges (Diptera:
Ceratopogonidae) have also associated with Salvinia infestations (Buckingham & Balciunas
1994; Borkent & Craig 2001).”

3 Impacts of Introductions

From Wersal and Madsen (2010):

“Waterhyacinth (Eichhornia crassipes [Mart.] Solms) and common salvinia (Salvinia minima
Baker) are two floating aquatic plants that can cause wide-spread problems in the southern
United States. These species can cause reductions in ecosystem function as well as the
abundance of native plant species.”

“In Louisiana, common salvinia biomass reached 1.02 kg m-2 and caused reductions in native
plant abundance (Walley 2007).”

From Parys and Johnson (2013):

“Uncontrolled S. minima forms dense mats of plant material that decrease aesthetic value and
limit use of aquatic areas (Montz 1989). Infestations obstruct waterways, decrease light



availability, reduce available dissolved oxygen, and alter pH levels (Hatch 1995; Flores &
Carlson 2006).”

From Dickinson and Miller (1998):

“In the summer competition experiment, Salvinia minima grew rapidly and had negative effects
on the relative change in cover of both Azolla caroliniana and Spirodela punctata. Relative
change in cover of Salvinia minima increased when it was grown with Spirodela punctata, but
only when 4. caroliniana was not present. A negative correlation in the swamp between cover of
Salvinia minima and Spirodela punctata, the two most abundant species during the summer, was
consistent with the strong competitive effects of Salvinia minima in the summer competition
experiment. During the autumn competition experiment, S. minima had a negative effect on the
relative increase in A. caroliniana cover. This effect, however, was not competitive and was
caused by a herbivore of S. minima that switched to A. caroliniana as the growth of S. minima
slowed in the autumn.”

From Howard Morgan et al. (2023):

“In Texas and Louisiana, S. minima typically occurs in dense, expansive populations and is
known as a very troublesome weed. At Lacassine Bayou, southwestern Louisiana, plants
completely blanket a waterway measuring 19.3 km long and 110 m wide (Jacono et al. 2001).
Mats in Louisiana have been measured as thick as 20 - 25 cm (Montz 1989).”

“An eight-year study at Jean Lafitte National Historic Park, Louisiana, found complete
displacement of native Lemna species by Salvinia minima. (T. Doyle, LA, pers. comm.). The
Lemnaceae (duckweeds) contain high protein content and are important food sources for
waterfowl.”

From Tewari and Johnson (2011):

“Thick mats of common salvinia prevent sunlight from reaching submerged plants, whereas
floating plant species such as antler fern (Ceratopteris pteridoides [Hooker]) and duckweed
(Lemna spp.) are also displaced (USGS 2005b). Common salvinia can lower the dissolved
oxygen of infested water and provide safe haven to pest species such as mosquitoes (USGS
2005b). Motor crafts used for recreational activities such as boating and fishing get tangled in
thick floating mats of common salvinia, making it extremely difficult to navigate, and these
infestations may hinder the ability of law enforcement agencies to carry out their duties
effectively (USGS 2005b). Commercial activities such as rice and crawfish farming, water
drainage, and electrical power generation can also be negatively impacted by common salvinia
(Charles Dugas, Louisiana Department of Wildlife and Fisheries, retired, pers. comm.).”

“The cost of controlling common salvinia using herbicides by state and contract workers may
range from $198 to $297/ha, depending on herbicide used, and the cost to private land owners is
much higher (Charles Dugas, Louisiana Department of Wildlife and Fisheries, retired, pers.
comm.).”



Salvinia minima has been regulated in four U.S. States: Louisiana (Louisiana Department of
Agriculture and Forestry 2022), North Carolina (North Carolina Department of Environmental
Quality 2022), Oklahoma (Oklahoma Department of Wildlife Conservation 2022), and Texas
(Texas Parks and Wildlife 2022).

4 History of Invasiveness

The History of Invasiveness for Salvinia minima is classified as High. Established populations of
S. minima have been found outside of its native range, primarily within the southeastern United
States. Documented negative impacts include exclusion of native plants, changes in water
chemistry, interference in recreational activities, high financial cost for control, and impacts to
energy production.

5 Global Distribution
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Figure 1. Known global distribution of Salvinia minima. Observations are reported from North
America, Africa, Europe, and Asia. Points outside of North America, South America, South
Africa, and peninsular Malaysia were excluded from the climate match as they were not found to
represent established populations. Northern points in North America were not used to select
source locations for the climate match, see section 6.



6 Distribution Within the United States
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Figure 2. Reported observations of Salvinia minima in the contiguous United States. Map from
USGS (2025). Points in Illinois, Massachusetts, Minnesota, New Hampshire, New Mexico, New
York, Oklahoma, Virginia, District of Columbia, Ohio, and Kansas were excluded from the
climate match as they were not found to represent established populations.
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Figure 3. Reported observations of Salvinia minima in Puerto Rico. Map from USGS (2025).



1Hc:-nc:-lulu

@
UNITED
STATES

Hila

30 60mi

Figure 4. Reported observation of Salvinia minima in Hawaii. Map from USGS (2025). This
observation was not used in the climate matching analysis as the establishment status is
unknown.

7 Climate Matching

Summary of Climate Matching Analysis

The climate match for Salvinia minima in the contiguous United States was high in the
Southeast, portions of the Desert Southwest, southern California, and in pockets of the Midwest
and southern Great Lakes. Areas of low match were found in the Cascade-Sierra Mountains and
coastal Pacific Northwest, Intermountain West, and patches in the Northeast. Medium matches
were found in the remaining regions. The overall Climate 6 score (Sanders et al. 2023; 16
climate variables; Euclidean distance) for the contiguous United States was 0.734, indicating that
Yes, there is establishment concern for this species. Establishment concern is warranted for
Climate 6 scores greater than or equal to 0.002 based on an analysis of the establishment success
of 356 nonnative aquatic species introduced to the United States (USFWS 2024).

Projected climate matches in the contiguous United States under future climate scenarios are
available for Salvinia minima (see Appendix). These projected climate matches are provided as
additional context for the reader; future climate scenarios are not factored into the Overall Risk
Assessment Category.
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Figure 5. RAMP (Sanders et al. 2023) source map showing weather stations in North America,
Central America, South America, Africa, and Asia selected as source locations (red; United
States, Mexico, Belize, Guatemala, El Salvador, Honduras, Nicaragua, Costa Rica, Panama,
Cuba, Dominican Republic, Colombia, Venezuela, Ecuador, Peru, Brazil, Bolivia, Paraguay,
Uruguay, Argentina, South Africa, Malaysia) and non-source locations (gray) for

Salvinia minima climate matching. Source locations from GBIF Secretariat (2023) and USGS
(2025). Selected source locations are within 100 km of one or more species occurrences, and do
not necessarily represent the locations of occurrences themselves.
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Flgure 6. Map of RAMP (Sanders et al 2023) climate matches for Salvzma minima in the
contiguous United States based on source locations reported by GBIF Secretariat (2023) and
USGS (2025). Counts of climate match scores are tabulated on the left. 0/Pale Pink = Lowest
match, 10/Dark Purple = Highest match.

8 Certainty of Assessment

The Certainty of Assessment for Salvinia minima is classified as High. Information is available
on the biology, ecology, and distribution of S. minima. Additionally, there is information
available on actual impacts of introduction from multiple peer-reviewed studies.

9 Risk Assessment

Summary of Risk to the Contiguous United States

Salvinia minima, water spangles, is a free floating aquatic plant native to Central and South
America. S. minima is commonly found in calm waters such as marshes, ponds, lakes, and
backwaters of rivers and streams. This species is commonly sold in the garden and aquarium
trade and has been introduced and established outside of its native range, mainly in the United
States. S. minima is regulated in at least four States. The History of Invasiveness for S. minima is
classified as High due to several established populations with documented negative impacts



including reductions in native plant species, water chemistry alteration, interference with
recreational activities, and high economic cost to localities for control and management. The
climate matching analysis for the contiguous United States indicates establishment concern for
this species. Areas of high match were found in the Southeast, Southwest, and in patches in the
Midwest and Great Lakes. The Certainty of Assessment for this ERSS is classified as High due
to the availability of information on the biology, ecology, distribution, and negative impacts of
introduction. The Overall Risk Assessment Category for S. minima in the contiguous United
States is High.

Assessment Elements

History of Invasiveness (see section 4): High
Establishment Concern (see section 7): Yes
Certainty of Assessment (see section 8): High
Remarks, Important additional information: None

Overall Risk Assessment Category: High
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Appendix

Summary of Future Climate Matching Analysis

Future climate projections represent two Shared Socioeconomic Pathways (SSP) developed by
the Intergovernmental Panel on Climate Change (IPCC 2021): SSP5, in which emissions triple
by the end of the century; and SSP3, in which emissions double by the end of the century. Future
climate matches were based on source locations reported by GBIF Secretariat (2023) and USGS
(2025).

Under the future climate scenarios (figure A1), on average, high climate match for Salvinia
minima was projected to occur in the Appalachian Range, Great Lakes, Mid-Atlantic, Southeast,
Southern Atlantic Coast, and Southern Florida regions of the contiguous United States. The areas
of high match decrease in size from time step 2055 to time step 2085. Areas of low match were
found in the Northern Pacific Coast and Western Mountains. The Climate 6 scores for the
individual future scenario models (figure A2) ranged from a low of 0.706 (model: MPI-ESM1-2-
HR, SSP5, 2085) to a high of 0.833 (model: IPSL-CM6A-LR, SSP5, 2055). All future scenario
Climate 6 scores were above the Establishment Concern threshold, indicating that Yes, there is
establishment concern for this species under future scenarios. The Climate 6 score for the current
climate match (0.734, figure 6) falls within the range of scores for future projections. The time
step and climate scenario with the most change relative to current conditions was SSP5, 2085,
the most extreme climate change scenario. Under one or more time step and climate scenarios,
areas within the Northeast and Southwest saw a large increase in the climate match relative to
current conditions. Additionally, areas within the Appalachian Range, Colorado Plateau, Great
Basin, Great Lakes, Northern Pacific Coast, Northern Plains, and Western Mountains saw a
moderate increase in the climate match relative to current conditions. Under one or more time
step and climate scenarios, areas within the Southern Plains saw a large decrease in the climate
match relative to current conditions. Additionally, areas within the Appalachian Range,
California, Great Lakes, Gulf Coast, Southeast, Southern Atlantic Coast, Southern Florida, and
Southwest saw a moderate decrease in the climate match relative to current conditions.
Additional, very small areas of large or moderate change may be visible on the maps (figure A3).
The areas of moderate and large changes had a larger geographic extent under SSP5 than SSP3
in the 2085 time step.
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Figure Al. Maps of median RAMP (Sanders et al. 2023) climate matches projected under
potential future climate conditions using five global climate models for Salvinia minima in the
contiguous United States. Climate matching is based on source locations reported by GBIF
Secretariat (2023) and USGS (2025). Shared Socioeconomic Pathways (SSPs) used (from left to
right): SSP3, SSP5 (IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom row). Climate
source data from CHELSA (Karger et al. 2017, 2018); global climate models used: GFDL-
ESM4, UKESM1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0. 0/Pale Pink =
Lowest match, 10/Dark Purple = Highest match.
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Figure A2. Comparison of projected future Climate 6 scores for Salvinia minima in the
contiguous United States for each of five global climate models under four combinations of
Shared Socioeconomic Pathway (SSP) and time step. SSPs used (from left to right): SSP3, SSP5
(Karger et al. 2017, 2018; IPCC 2021). Time steps: 2055 (top row) and 2085 (bottom row).
Climate source data from CHELSA (Karger et al. 2017, 2018); global climate models used:
GFDL-ESM4, UKESM1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-ESM2-0.
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Figure A3. RAMP (Sanders et al. 2023) maps of the contiguous United States showing the
difference between the current climate match target point score (figure 6) and the median target
point score for future climate scenarios (figure A1) for Salvinia minima based on source
locations reported by GBIF Secretariat (2023) and USGS (2025). Shared Socioeconomic
Pathways (SSPs) used (from left to right): SSP3, SSP5 (IPCC 2021). Time steps: 2055 (top row)
and 2085 (bottom row). Climate source data from CHELSA (Karger et al. 2017, 2018); global
models used: GFDL-ESM4, UKESM1-0-LL, MPI-ESM1-2-HR, IPSL-CM6A-LR, and MRI-
ESM2-0. Shades of blue indicate a lower target point score under future scenarios than under
current conditions. Shades of red indicate a higher target point score under future scenarios than
under current conditions. Darker shades indicate greater change.
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