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1 Native Range and Status in the United States

Native Range
From Lower and Daniel (2023):

“South America, Central America, and the Caribbean”
From Korovchinsky (1992):

“Brasil [sic] (Amazon region), North-East of Argentina, Venezuela (Lake Maracaibo), Nicaragua
and Haiti.”

From Elias-Gutiérrez et al. (2001):

“[...] Catemaco Lake, Veracruz, Mexico.”



From Whitmore et al. (2019):

“D. fluviatile is primarily a Neotropical species reported from Argentina (Fernandes et al. 2012),
Brazil, Venezuela, Haiti (Korovchinsky 1992), Nicaragua (Cisneros et al. 1991[a]), and Mexico
(Elias-Gutierrez et al. 2001).”

Status in the United States
From Loépez et al. (2008):

“We report the cladoceran Diaphanosoma fluviatile Hansen 1899 in Lake Waco and Lake

Mexia, two reservoirs located in central Texas. This species [...] only recently was reported from
some locations in Louisiana and Florida [...] Our new records represent a westward expansion of
records previously documented in the southern United States.”

From Lower and Daniel (2023):

“Established in Florida, Louisiana, and Texas, as well as the Great Lakes region (Lake Erie and
Lake Michigan).”

“Diaphanosoma fluviatile has been found in the Maumee River and two locations in western
Lake Erie in 2015 samples. [...] The finding of a large population in the Maumee River and two
small populations in western Lake Erie confirm that this is an established reproducing
population.”

According to Lower and Daniel (2023), nonindigenous occurrences of Diaphanosoma fluviatile
have been reported in the following States. Range of observation years, number of watersheds
(8-digit hydrologic unit), and population status where reported (one or more watershed) in
parentheses.

Florida (1960; 1; Established)
Louisiana (1977-2002; 2; Established)
Michigan (2018; 1; Unknown)

Ohio (2015-2018; 2; Unknown)

Texas (2003; 2; Established)
Wisconsin (2018; 1; Unknown)

No records of Diaphanosoma fluviatile in trade in the United States were found.

Regulations

All species of the genus Diaphanosoma are regulated in Hawaii (HDOA 2019). Please refer back
to state agency regulatory documents for details on the regulations, including restrictions on
activities involving this species. While effort was made to find all applicable regulations, 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 Lower and Daniel (2023):

“This species most likely arrived in the Great Lakes from the southern US populations as a
hitchhiker with recreational boats, gear, bait or ornamentals. Ballast water is also a major vector

of other species of North American Diaphanosoma (birgei and brachyurum) (Gray et al., 2007)
which are in the same size range as D. fluviatile (Balcer et al., 1984).”

Remarks

This ERSS was previously published in July 2018. Revisions were completed to incorporate new
information and conform to updated standards.

From Lépez et al. (2008):

“Many records of D. brachyurum in the southern United States refer to this species.”

2 Biology and Ecology

Taxonomic Hierarchy and Taxonomic Standing
From ITIS (2023):

Kingdom Animalia
Subkingdom Bilateria
Infrakingdom Protostomia
Superphylum Ecdysozoa
Phylum Arthropoda

Subphylum Crustacea
Class Brachiopoda

Order Diplostraca

Suborder Cladocera
Infraorder Ctenopoda
Family Sididae
Genus Diaphanosoma
Species Diaphanosoma fluviatile Hansen, 1899

According to Kotov (2018), Diaphanosoma fluviatile is the current valid name for this species.

Size, Weight, and Age Range
From Lower and Daniel (2023):

“Length: females 0.78-0.92 mm, males 0.65-0.75 mm (Korovchinsky, 1992)”



Environment
From Cisneros et al. (1991a):

“Some species are halophyllyc [sic; thriving in high salt concentrations] and develop better under
eutrophic conditions (Diaphanosoma fluviatile, Moina micrura and Brachionus spp.).”

Debastiani-Junior et al. (2016) reports D. fluviatile from the limnetic zone of the Jurumirim
Reservoir, Brazil.

Climate
From Cisneros et al. (1991a):

“[...] frequently reported from tropical lakes (INFANTE, 1980; COLLADO et al., 1984;
MATSUMURA-TUNDISI et al., 1984).”

From Whitmore et al. (2019):

“[...] neotropical [...]”

Distribution Outside the United States

Native
From Lower and Daniel (2023):

“South America, Central America, and the Caribbean”
From Korovchinsky (1992):

“Brasil [sic] (Amazon region), North-East of Argentina, Venezuela (Lake Maracaibo), Nicaragua
and Haiti.”

From Elias-Gutiérrez et al. (2001):

“[...] Catemaco Lake, Veracruz, Mexico.”

From Whitmore et al. (2019):

“D. fluviatile is primarily a Neotropical species reported from Argentina (Fernandes et al. 2012),

Brazil, Venezuela, Haiti (Korovchinsky 1992), Nicaragua (Cisneros et al. 1991[a]), and Mexico
(Elias-Gutierrez et al. 2001).”

Introduced
From Lower and Daniel (2023):

“Established [...] as well as the Great Lakes region (Lake Erie [...]). [northern shore of Lake
Erie is in Ontario, Canada]”



Means of Introduction Outside the United States
From Lower and Daniel (2023):

“This species most likely arrived in the Great Lakes from the southern US populations as a
hitchhiker with recreational boats, gear, bait or ornamentals. Ballast water is also a major vector
of other species of North American Diaphanosoma (birgei and brachyurum) (Gray et al., 2007)
which are in the same size range as D. fluviatile (Balcer et al., 1984).”

Short Description
From Lower and Daniel (2023):

“This cladoceran has an elongated body and rectangular head. Its swimming antennae do not
reach the posterior margin. Antennal setae 4-8/0-1-4. The ventral margin of the valves lacks
inflexion and are armed with several setae and a row of 4—6 spinules between each two setae.
One dorsal spine is present near the posterior margin of the valve. The postabdomen has a wide
dorsal proximal prominence and three spines on base of claw. Claws are armed with a line of
fine denticles (Elias-Gutiérrez et al., 2001). Care should be taken to distinguish this species from
similar natives Diaphanosoma birgei and Diaphanosoma brachyurum.”

Biology
From Lower and Daniel (2023):

“This species is parthenogenetic, with offspring developing from unfertilized eggs (Lopez et al.
2008). Diaphanosoma fluviatile feeds predominantly on tiny particles (bacteria and detritus) and
algal food consisting mainly of green algae (Oocystis), and likely consumes nanoplanktonic
algae as well (Cisneros et al. 1991b). Diaphanosoma fluviatile tended to be present in higher
numeric proportions during the peak of the rainy season (June-September) in its native habitat
(Cisneros et al. 1991a). Fernandes et al. (2012) report the “time to hatchling” of D fluviatile as 6
days.”

Human Uses
No information was found on human uses of Diaphanosoma fluviatile.

Diseases

No information was found associating Diaphanosoma fluviatile with any diseases listed by
the World Organisation of Animal Health (2023).

No information was found on diseases associated with Diaphanosoma fluviatile.

Threat to Humans
No information was found on threats to humans from Diaphanosoma fluviatile.



3 Impacts of Introductions

Diaphanosoma fluviatile has been introduced to and is established in North America. However,
the potential impacts of these introductions are unknown. The following information refers to
potential impacts of introduction.

From Lower and Daniel (2023):

“Impact of Introduction: Several very similar native species are present in the Great Lakes,
suggesting limited potential for dramatic ecosystem disturbances, but this species may compete
with native zooplankton for resources (Associated Press, 2018).”

The importation, possession, or trade of Diaphanosoma fluviatile is regulated in Hawaii (HDOA
2019).

4 History of Invasiveness

The History of Invasiveness for Diaphanosoma fluviatile is classified as Data Deficient.
Although established populations of D. fluviatile have been found outside of its native range,
there was no information found regarding actual impacts of introduction.

5 Global Distribution

Figure 1. Known global distribution of Diaphanosoma fluviatile. Observations are reported from
North America, Central America, and South America. Map from GBIF Secretariat (2023).

Additional georeferenced observations from within the native range that were used to select
source points in the climate matching analysis were derived from the following sources: Elias-
Gutiérrez et al. (2001; Lake Catemaco, Mexico), Cisneros et al. (1991b; Lake Managua,
Nicaragua), Korovchinsky (1992; Lake Maracaibo, Venezuela; Haiti), Fernandes et al. (2001;
Gargas Lakes, Brazil), Debastiani-Junior et al. (2016; Jurumirim Reservoir, Brazil), Brito et al.



(2011; Tres Marias and Furnas Reservoir, Brazil), Panarelli et al. (2013; Taquari River, Brazil),
and Pecorari et al. (2006; Lake Setiba, Argentina).

6 Distribution Within the United States
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Figure 2. Reported distribution of Diaphlmosoma fluviatile in the United States. Map from
Lower and Daniel (2023). Observations are reported from Lake Michigan, Lake Superior,
western Lake Erie, Florida, Louisiana, and Texas.

7 Climate Matching

Summary of Climate Matching Analysis

The climate match for Diaphanosoma fluviatile in the contiguous United States was generally
high throughout the United States east of the Great Plains region. Areas of high match were
concentrated in the Midwest, Great Lakes region, and in the Southeast along the Gulf Coast.
Medium matches were found in patches west of the Great Plains in the Western Mountains,
Great Basin, and Southwest regions. Areas of low match were found in the Pacific Northwest
and in regions surrounding the Cascade-Sierra Mountain Range. The overall Climate 6 score
(Sanders et al. 2023; 16 climate variables; Euclidean distance) for the contiguous United States
was 0.562, 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 Diaphanosoma fluviatile (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 selected

RAMPl

as source

locations (red; United States, Mexico, Nicaragua, Venezuela, Brazil, Argentina, and Haiti) and
non-source locations (gray) for Diaphanosoma fluviatile climate matching. Source locations
from GBIF Secretariat (2023), Lower and Daniel (2023), Elias-Gutiérrez et al. (2001), Cisneros
et al. (1991b), Korovchinsky (1992), Fernandes et al. (2001), Debastiani-Junior et al. (2016),
Brito et al. (2011), Panarelli et al. (2013), and Pecorari et al. (2006). Selected source locations
are within 100 km of one or more species occurrences, and do not necessarily represent the

locations of occurrences themselves.




o 620 1,380 Esri, TomTom, Gammin, FAQ, NOAA, USGS, EPA, LSFWS

?k'ﬂ

Species: Diaphanosoma fluviatile Low High
Current Score , "2 3 4 5 6 7 @ 9 10

Climate 6 Score: 0.562

The USFV 1akes no warranty for use of this map and can .r.L;.- -|I|l I1|: tions |.iu-.|>\\uu
based an m. \ conte H 1||r age Ih nte H I|I|| erty of Esri and is used herein under license.

Flgure 4. Map of RAMP (Sanders et al 2023) climate matches for Dzaphanosoma Sfluviatile in
the contiguous United States based on source locations reported by GBIF Secretariat (2023),
Lower and Daniel (2023), Elias-Gutiérrez et al. (2001), Cisneros et al. (1991b), Korovchinsky
(1992), Fernandes et al. (2001), Debastiani-Junior et al. (2016), Brito et al. (2011), Panarelli et
al. (2013), and Pecorari et al. (2006). 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 Diaphanosoma fluviatile is classified as Low. Limited
information is available on the biology, ecology, and distribution of this species. In particular,
the distribution is patchily described, with relatively few available georeferenced occurrences of
the species. Information on impacts from the introduced populations was not available.

9 Risk Assessment

Summary of Risk to the Contiguous United States

Diaphanosoma fluviatile, is a neotropical cladoceran native to South America, Central America,
and the Caribbean that can be found in rivers, lakes, and reservoirs. They are similar in
appearance to other Diaphanosoma species native to the United States and feed mainly on



bacteria, detritus and algae. D. fluviatile are parthenogenic and offspring hatch from unfertilized
eggs. This species has been introduced to and is established in the United States and Canada,
however the History of Invasiveness for D. fluviatile is classified as Data Deficient due to a lack
of information regarding impacts of introduction. The climate matching analysis for the
contiguous United States indicates establishment concern for this species. Areas of high match
were found throughout the United States east of the Great Plains region. The Certainty of
Assessment for this ERSS is classified as Low due to patchy distribution information, including
limited georeferenced observations for use in the climate matching analysis, and lack of
information regarding impacts of introduction. The Overall Risk Assessment Category for

D. fluviatile in the contiguous United States is Uncertain.

Assessment Elements

History of Invasiveness (see section 4): Data Deficient
Establishment Concern (see section 7): Yes

Certainty of Assessment (see section 8): Low

Remarks, Important additional information: Parthenogenetic

Overall Risk Assessment Category: Uncertain
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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), Lower and
Daniel (2023), Elias-Gutiérrez et al. (2001), Cisneros et al. (1991b), Korovchinsky (1992),
Fernandes et al. (2001), Debastiani-Junior et al. (2016), Brito et al. (2011), Panarelli et al.
(2013), and Pecorari et al. (2006).

Under the future climate scenarios (figure A1), on average, high climate match for
Diaphanosoma fluviatile was projected to occur in the Great Lakes, Southeast, and Southern
Florida regions of the contiguous United States. Small areas of high match were scattered in the
Western Mountains and Great Basin under most scenarios. Areas of low climate match were
projected to occur in the Northern Pacific Coast region. Areas of high match tended to be smaller
in time step 2085 than in time step 2055 for both SSPs. The Climate 6 scores for the individual
future scenario models (figure A2) ranged from a low of 0.46 (model: MPI-ESM1-2-HR, SSP5,
2085) to a high of 0.577 (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 (0.562, figure 4) 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 Appalachian Range, Colorado Plateau, Northeast, Northern Pacific Coast, 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 Gulf Coast saw a large decrease in the
climate match relative to current conditions. Additionally, areas within the Appalachian Range,
Great Basin, Great Lakes, Mid-Atlantic, Northeast, Northern Plains, Southeast, Southern Atlantic
Coast, Southern Florida, and Southern Plains 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 degree of change increased from SSP3 to SSP5 and with
time from 2055 to 2085.
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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 Diaphanosoma fluviatile
in the contiguous United States. Climate matching is based on source locations reported by GBIF
Secretariat (2023), Lower and Daniel (2023), Elias-Gutiérrez et al. (2001), Cisneros et al.
(1991b), Korovchinsky (1992), Fernandes et al. (2001), Debastiani-Junior et al. (2016), Brito et
al. (2011), Panarelli et al. (2013), and Pecorari et al. (2006). 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.



S5P3 2055 S55P5 2055
14 ]
i II

0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
SS5P3 2085 SSP5 2085
tHi HHi
0 01 02 03 04 05 06 07 08 09 1 0 01 02 03 04 05 06 07 08 09 1
Climate 6 score Climate 6 score

Figure A2. Comparison of projected future Climate 6 scores for Diaphanosoma fluviatile 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 Diaphanosoma fluviatile based on source
locations reported by GBIF Secretariat (2023), Lower and Daniel (2023), Elias-Gutiérrez et al.
(2001), Cisneros et al. (1991b), Korovchinsky (1992), Fernandes et al. (2001), Debastiani-Junior
et al. (2016), Brito et al. (2011), Panarelli et al. (2013), and Pecorari et al. (2006). 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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