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1 Native Range and Status in the United States

Native Range
From Kasinak et al. (2015):

“Lyngbya wollei (Farlow ex Gomont) comb. nov. (hereafter Lyngbya) is a benthic, filamentous
cyanobacterium that is native to Asia, Africa, and Australia.”

From McGregor and Sendall (2015):

“Three populations of the freshwater filamentous cyanobacterium Lyngbya wollei (Farlow ex
Gomont) Speziale and Dyck have been putatively identified from north-eastern Australia [...]”



Status in the United States

From Bridgeman and Penamon (2010):

“L. wollei is commonly found from North Carolina to northern Florida where it is usually
described as growing in mats along the bottom of ponds and reservoirs or, in larger water bodies,
in shallow, protected embayments (Speziale and Dyck, 1992, Cowell and Botts, 1994, Stevenson
et al., 2004).”

From Lévesque et al. (2012):

“Proliferations of L. wollei have been reported with increasing frequency in the last 30 years in
rivers, lakes, reservoirs, and springs in southeastern USA (Speziale et al. 1991; Cowell and Botts
1994; Stevenson et al. 2007). Recently, L. wollei has been observed also at higher latitudes [...]
in the Great Lakes (Bridgeman and Penamon 2010), and in the St. Lawrence River (hereafter
designated as SLR) (Vis et al. 2008).”

From Vijayavel et al. (2013):

“Here we report on large deposits of L. wollei washing onshore at a popular recreational beach in
Lake Saint Clair, part of the Great Lakes system.”

From Bridgeman and Penaman (2010):

“We report on the emergence of the potentially toxic filamentous cyanobacterium, Lyngbya
wollei as a nuisance species in western Lake Erie. The first indication of heavy L. wollei growth
along the lake bottom occurred in September 2006, when a storm deposited large mats of

L. wollei in coves along the south shore of Maumee Bay.”

“Descriptions of floating Lyngbya mats (probably L. wollei) in New England ponds date to the
nineteenth century (Speziale and Dyck, 1992).”

From Macbeth (2004):

“At the time of this writing Lake Itasca in Minnesota is the most northern known location of
L. wollei in the United States.”

From Smith et al. (2019):

“Microseira wollei (basionym Lyngbya wollei) was found at two of 15 sites in Butterfield Lake
[New York] [...]”

From Onodera et al. (1998):

“Lyngbya wollei collected from Guntersville Reservoir on the Tennessee River in Alabama.”


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/lake-erie

Cowell and Botts (1994) report Microseira wollei (as Lyngbya wollei) from the Kings
Bay/Crystal River estuarine system in central Florida.

No records of Microseira wollei in trade in the United States were found.

Regulations
No species-specific regulations on possession or trade were found within the United States.

Means of Introductions within the United States
No information regarding the means of introduction to the United States was found.

Remarks

According to Guiry (2018), Microseira wollei is the current valid scientific name for this species.
However, most information in this ERSS was found from sources still using the former valid
scientific name, Lyngbya wollei. This assessment follows World Register of Marine Species
(Guiry 2018) in treating Microseira wollei as the accepted name. Literature searches to inform
this report were completed for both the synonym, Lyngbya wollei, and the valid name,
Microseira wollei.

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From Guiry (2018):

“Bacteria (Kingdom) > Gracilicutes (Subkingdom) > Cyanobacteria (Phylum) > Cyanophyceae
(Class) > Oscillatoriophycidae (Subclass) > Oscillatoriales (Order) > Aerosakkonemataceae
(Family) > Microseira (Genus) > Microseira wollei (Species)”

According to Guiry (2018), Microseira wollei is the current valid scientific name for this species.

The following synonyms of Microseira wollei were used to search for information for this report:
Lyngbya wollei and Plectonema wollei.

Size, Weight, and Age Range
From Macbeth (2004):

“L. wollei cells are defined as discoid in shape having a diameter of 24-65 mm. Cells vary in
length from 2-12 mm. The cells are arranged into uniseriate filaments, which are encased by a
hyaline, lamellate sheath up to 12 mm thick. The filaments are indeterminate in length and can
exceed 40 cm in length.”



Environment
From McGregor and Sendall (2015):

“[...] inhabits the benthos of freshwater riverine habitats (Komarek and Anagnostidis 2005).”
From Macbeth (2004):

“Water conductivity and alkalinity were found to account for 55% of the variability in L. wollei
biomass (Cowell and Botts 1994). Limited halotolerance suggests that L. wollei is a freshwater
species. L. wollei is a stenohaline species with a strong preference for freshwater, showing
negative growth at all salinities between 0 and 35 ppt by the loss of cells. At salinities of 17.5ppt
and above, rapid death of the organism occurs (Cowell and Botts 1994). Optimal growth of

L. wollei occurs in water of pH 8 (Cowell and Botts 1994). It may be concluded that L. wollei is
sensitive to acidity and grows optimally in an alkaline environment. In contrast, at pH 4 there
was negligible growth (Tubea et al. 1981). L. wollei has been identified most commonly in the
southwestern [sic] United States in freshwater lentic ecosystems with these characteristics.
Lakes, ponds and reservoirs may all be affected.”

From McGregor and Sendall (2015):

“These proliferations have been attributed to the ability of L. wollei to grow under low light
conditions (<50 pmol photons m? s™!; Speziale et al. 1991, Pinowska et al. 2007, Bridgeman and
Penamon 2010), and low nutrient conditions due to its diazatrophic (Philips et al. 1991, Joyner et
al. 2008) and heterotrophic capabilities (Lévesque et al. 2012).”

Climate
No information was found on climate requirements for Microseira wollei.

Distribution Outside the United States

Native
From Kasinak et al. (2015):

“Lyngbya wollei (Farlow ex Gomont) comb. nov. (hereafter Lyngbya) is a benthic, filamentous
cyanobacterium that is native to Asia, Africa, and Australia.”

From McGregor and Sendall (2015):

“Three populations of the freshwater filamentous cyanobacterium Lyngbya wollei (Farlow ex
Gomont) Speziale and Dyck have been putatively identified from north-eastern Australia [...]”

Introduced
From McGregor and Sendall (2015):

“It [Microseira wollei] has a wide distribution, which includes [...] Canada, southern Europe

[...]”



From MacBeth (2004):

“[...] Lyngbya wollei, was studied in lakes of Whiteshell Provincial Park in eastern Manitoba.”

Means of Introduction Outside the United States
From Bridgeman and Penaman (2010):

“Recently, L. wollei infestations have been reported in two shallow lakes in Whiteshell
Provincial Park near Winnipeg, Manitoba (Winnipeg Free Press 2003) where it is believed that
the cyanobacterium was accidentally introduced by boats and trailers that are transported to
southern states [of the United States] during winter.”

Short Description
From University of Florida, IFAS (2022):

“Lyngbya wollei (Lyngbya) is a large-celled, filamentous, mat-forming cyanobacterium (blue-
green alga). [...] An individual Lyngbya filament is usually unbranched. It is composed of large,
discoid cells that are stacked within a firm, polysaccharide sheath; much as pennies are stacked
within a roll of coins. [...] Benthic Lyngbya mats are usually dark blue to black. Benthic mats
may float to the surface due to trapped gases. When they float to the surface, the mats oxidize
and turn yellow-orange (Hoyer and Canfield, 1996).”

From Virginia Department of Health (2021):

“The mats are a dark green to black color. They are fibrous and dense, like wet wool or cotton,
and have an unpleasant musty smell.”

Biology
From Virginia Department of Health (2021):

“Lyngbya wollei is a type of blue-green algae, or cyanobacteria, that grows in freshwater lakes
and rivers. It normally grows on the lake or riverbed and forms thick mats that slowly spread.
When conditions are right the mats can cover large areas and crowd out other vegetation. Mats
can sometimes detach from the bottom and float to the surface and can wash up on shore. Mats
may wash up along the surface or in coves where water is shallow where they may dry out [...].”

From Macbeth (2004)

“L. wollei is a perennial species, which overwinters as a benthic mat. L. wollei has no specialized
reproductive or overwintering structures such as akinetes. All biomass produced throughout the
water column accumulates as a benthic mat which functions as a base stock for re-infestation in
the following growth season.”



From Kasinak et al. (2015):

“One important cyanobacterium, Lyngbya wollei (Farlow ex Gomont) comb. nov., is a nuisance
species in North America that forms benthic mats and surface scums and can produce multiple
intracellular toxins and off-flavor compounds.”

Human Uses
No information was found on human uses of Microseira wollei.

Diseases
No information was found on diseases associated with Microseira wollei.

Threat to Humans
From Anderson et al. (2019):

“L. wollei has been documented to produce numerous toxins that can negatively impact irrigated
crops, livestock, wildlife and humans (Foss et al. 2012; Bhadha et al. 2014; Paerl et al. 2016).”

From MacBeth (2004):

“L. wollei produces toxins. These may confound [sic] the problem of aesthetically unpleasant
infestations in the lakes, ponds and reservoirs where they are found. Paralytic shellfish poisoning
(PSP) is a human poisoning syndrome which is caused by the potent neurotoxin saxitoxin (STD)
and its analogues. Two species Anabaena circinalis and, Aphanizomenon flos-aquae are known
to produce PSPs. Carmichael et at. (1997) report that L. wollei is a third PSP producer.”

From McGregor and Sendall (2015):
“Notably, it [Microseira wollei] has been implicated through anecdotal reports of adverse skin

reactions such as rashes, hives and blisters, gastrointestinal disorders, respiratory illness, and
temporary loss of consciousness following recreational exposure (Foss et al. 2012).”

3 Impacts of Introductions

From University of Florida, IFAS (2022):

“Mats composed of entangled Lyngbya filaments may cover entire coves and small ponds and be
several feet deep. Mats can impede navigation and recreation, cover and smother submersed
plants, and clog water intakes. In addition, they emit a strong and unpleasant earthy or musk-like
odor (Speziale, Turner and Dyck, 1988).”

From Anderson et al. (2019):

“Large-scale Lyngbya wollei (Cyanobacteria, Oscillatoriales) infestations are increasing
throughout the USA and globally and causing significant obstruction of water resource uses.”



“Growth forms include benthic, suspended, and floating mats which impede critical water
resource uses (e.g., power generation, wildlife habitat, recreation, property values) and can
harbor pathogenic fecal bacteria (Vijayavel et al. 2013). L. wollei has been documented to
produce numerous toxins that can negatively impact irrigated crops, livestock, wildlife and
humans (Foss et al. 2012; Bhadha et al. 2014; Paerl et al. 2016).”

From MacBeth (2004):

“L. wollei produces toxins. These may confound the problem of aesthetically unpleasant
infestations in the lakes, ponds and reservoirs where they are found. Paralytic shellfish poisoning
(PSP) is a human poisoning syndrome which is caused by the potent neurotoxin saxitoxin (STD)
and its analogues. Two species Anabaena circinalis and, Aphanizomenon flos-aquae are known
to produce PSPs. Carmichael et at. (1997) report that L. wollei is a third PSP producer.”

From Kasinak et al. (2015):

“Due to the nuisance and potential negative economic impacts caused by this taxon, recreational
fisheries and water resource managers are interested in controlling Lyngbya.”

From Vijayavel et al. (2013):
“In the southeastern United States, L. wollei is becoming increasingly common and considered as
a nuisance species due to its 1) prolific nature, 2) clogging water intakes, and 3) unaesthetic

appearance and offensive odor associated with the decaying shoreline mats (Speziale and Dyck,
1992).”

4 History of Invasiveness

The History of Invasiveness for Microseira wollei is classified as High. There are records of
nonnative introductions which have resulted in established populations. There is information
available on the impacts of introductions, both potential and realized, of this species outside of
its native range. There are known human health risks associated with infestations of M. wollei.



5 Global Distribution

Figure 1. Reported global distribution of Microseira wollei. Map from GBIF Secretariat (2023).
Observations are reported from the United States, Australia, Jamacia, Mexico, the Democratic
Republic of the Congo, Japan, and South Korea. There was no evidence that the point in Jamacia
represented an established population, therefore it was not included in the climate matching
analysis.

The description of the native range of Microseira wollei found in researching this report was
very general and broad (Kasinak et al. 2015; see section 1). The limited georeferenced
observations within that described range may underrepresent the actual range of the species.

MacBeth (2004) gave an additional observation location of Microseira wollei in Manitoba,
Canada.

There were no observations available to represent the range of the species in southern Europe
(McGregor and Sendall 2015).



6 Distribution Within the United States
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Figure 2. Reported distribution of Microseira wollei in the United States. Map from GBIF-US
(2023). Observations are reported from Florida, Massachusetts, Tennessee, South Carolina, and
Minnesota.

Additional observation locations were available in the literature for Lake Itasca, Minnesota
(MacBeth 2004), Butterfield Lake, New York (Smith et al. 2019), Guntersville Reservoir in
Tennessee (Onodera et al. 1998), and south shore of Maumee Bay, Lake Erie, Ohio (Bridgeman
and Penaman 2010).

7 Climate Matching

Summary of Climate Matching Analysis

The climate matching analysis to the contiguous United States for Microseira wollei found high
match in much of the eastern and Midwest parts of the United States. Specifically, parts of New
England, the Great Lakes region, the southeastern United States, and peninsular Florida had
areas of high match. Most of the contiguous United States west of the Colorado Plateau had a
low climate match. Due to the potential underrepresentation of the species’ native range in the
source points for the climate matching analysis, the results may underestimate the climate match
to the contiguous United States. The overall Climate 6 score (Sanders et al. 2023; 16 climate
variables; Euclidean distance) for the contiguous United States was 0.754, indicating that Yes,
there is establishment concern for this species. The Climate 6 score is calculated as: (count of
target points with scores > 6)/(count of all target points). 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 Microseira wollei (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 3. RAMP (Sanders et al. 2023) source map showing weather stations in the North
America, Asia, Africa, and Australia (red; United States, Canada, Mexico, Democratic Republic
of the Congo, Australia, Japan, and South Korea) and non-source locations (gray) for Mircoseira
wollei climate matching. Source locations from GBIF Secretariat (2023). 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 4. Map of RAMP (Sanders et al 2023) climate matches for Mzcrosezra wollei in the
contiguous United States based on source locations reported by GBIF Secretariat (2023). 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 Microseira wollei is classified as Medium. Although
Microseira wollei has recently changed names, there is information available on this species
biology and ecology under the previous valid name. Information on introductions and negative
impacts were available. However, the description of the species’ native range was very broad and
there were significant gaps in georeferenced observations to use in the climate matching analysis
when compared to the described range.

9 Risk Assessment

Summary of Risk to the Contiguous United States

Microseira wollei, Lyngbya, is an algal species that is native to Australia, Asia, and Africa. It is a
blue-green alga that grows in the benthos of freshwater rivers and lakes. It is known to produce
toxins that may be harmful to crops, livestock, and humans. The History of Invasiveness for




Microseira wollei is classified as High. This species has been introduced and has become
established outside of its native range, including within the United States, and there was
information available regarding negative impacts of introductions. In addition to the toxin
produced by Microseira wollei, mats of algae can impede water resource uses, smother
submersed plants, and reduce aesthetic value of water bodies through its appearance and odor.
The climate matching analysis for the contiguous United States indicates establishment concern
for this species. Areas with high match were found in the Northeast, northern Midwest,
Southeast, Great Lakes region, and peninsular Florida. The Certainty of Assessment is classified
as Medium due to large gaps in representation of the native range in the climate matching
analysis. The Overall Risk Assessment Category for Microseira wollei is High.

Assessment Elements

History of Invasiveness (see section 4): High

Establishment Concern (see section 7): Yes

Certainty of Assessment (see section 8): Medium

Remarks, Important additional information: Known to produce toxins that can be
harmful to humans.

e Opverall 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).

Under the future climate scenarios (figure A1), on average, high climate match for Microseira
wollei was projected to occur in the Appalachian Range, Great Lakes, Mid-Atlantic, Northeast,
and Southern Atlantic Coast regions of the contiguous United States. Areas of low climate match
were projected to occur in the Northern Pacific Coast region. Areas of low match were also
found in western areas of the Western Mountains, Great Basin, and Southwest. Areas of low
match expanded under time step 2085 compared to time step 2055 under both SSP3 and SSP5.
The Climate 6 scores for the individual future scenario models (figure A2) ranged from a low of
0.380 (model: UKESM1-0-LL, SSP5, 2085) to a high of 0.732 (model: IPSL-CM6A-LR, SSP3,
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 (0.754, figure 4) falls above 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 Colorado Plateau and Western Mountains saw a
moderate increase in the climate match relative to current conditions. No large increases were
observed regardless of time step and climate scenarios. Under one or more time step and climate
scenarios, areas within the Northern Plains and Southern Plains saw a large decrease in the
climate match relative to current conditions. Additionally, areas within the Appalachian Range,
Great Basin, Great Lakes, Gulf Coast, Mid-Atlantic, Northeast, 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).
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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 Microseira wollei in the
contiguous United States. Climate matching is based on source locations reported by GBIF
Secretariat (2023). 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 Microseira wollei 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 4) and the median target
point score for future climate scenarios (figure A1) for Microseira wollei based on source
locations reported by GBIF Secretariat (2023). 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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