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1  Native Range and Status in the United States 
Native Range 
From Popa et al. (2011): 
 
“The subgenus Monodacna comprises about 20 living species and/or subspecies distributed in 
the Black, Azov, and Caspian Seas and the connected brackish lakes (Nabozhenko 2005).” 
 
From Wesselingh et al. (2019): 
 
“Native to all Black Sea Basin Pontocaspian habitats and lower courses of adjacent rivers such as 
the Danube, Dnieper, and Dniester; […] Occurs hundreds of kilometres upstream in major 
tributaries (Danube: Popa et al. 2009; […]” 
 
Status in the United States 
No records of Monodacna colorata in the wild or 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 records of Monodacna colorata in the wild in the United States were found. 
 
Remarks 
During the research for this assessment, additional information regarding this species was found 
in languages other than English. This information was not able to be incorporated into the 
assessment. 
 

2  Biology and Ecology 
Taxonomic Hierarchy and Taxonomic Standing 
From ter Poorten (2014): 
 
“Animalia (Kingdom) > Mollusca (Phylum) > Bivalvia (Class) > Autobranchia (Subclass) > 
Heteroconchia (Infraclass) > Euheterodonta (Subterclass) > Imparidentia (Superorder) > 
Cardiida (Order) > Cardioidea (Superfamily) > Cardiidae (Family) > Lymnocardiinae 
(Subfamily) > Adacnini (Tribe) > Monodacna (Genus) > Monodacna colorata (Species)” 
 
According to ter Poorten (2014), Monodacna colorata is the current valid name for this species. 
 
Size, Weight, and Age Range 
From ter Poorten (2014): 
 
“Length L 25-40 mm” 
 
Environment 
From van de Velde et al. (2019): 
 
“Monodacna colorata inhabits muddy and sandy–muddy substrates and has its optimum habitat 
between 0.03 and 4 psu but can tolerate higher salinities (Bogutskaya et al., 2013).” 
 
From Klishko et al. (2020): 
 
“[…] this species is not stenohaline and can exist under strictly freshwater conditions.” 
 
Climate 
No information was found on climate requirements for Monodacna colorata. 
 



Distribution Outside the United States 
Native 
From Popa et al. (2011): 
 
“The subgenus Monodacna comprises about 20 living species and/or subspecies distributed in 
the Black, Azov, and Caspian Seas and the connected brackish lakes (Nabozhenko 2005).” 
 
From Wesselingh et al. (2019): 
 
“Native to all Black Sea Basin Pontocaspian habitats and lower courses of adjacent rivers such as 
the Danube, Dnieper, and Dniester; […] Occurs hundreds of kilometres upstream in major 
tributaries (Danube: Popa et al. 2009; […]” 
 
Introduced 
From Wesselingh et al. (2019): 
 
“[…] invasive in Caspian Sea Basin and lower Volga, as well as Lake Balkhash (Kazakhstan).” 
 
From Klishko et al. (2020): 
 
“[…] the modern invasion of Monodacna colorata in the lower and middle reaches of the Volga 
[Starobogatov et al. 2004] shows that this species is not stenohaline and can exist under strictly 
freshwater conditions.” 
 
Means of Introduction Outside the United States 
No information was found on means of introduction for Monodacna colorata into the wild 
outside the United States. 
 
Short Description 
From Wesselingh et al. (2019): 
 
“Monodacna colorata appears to be a morphologically very variable species.” 
 
Biology 
From Barinova et al. (2017): 
 
“[…] whose [Monodacna colorata] dietary spectrum is represented by the protists, organic 
matter, bacteria, and phytoplankton [Alimov 1981].” 
 
From ter Poorten (2014): 
 
“Feedingtype [sic] filter feeder” 
 



Human Uses 
No information was found on human uses of Monodacna colorata. 
 
Diseases 
No information was found associating Monodacna colorata with any diseases listed by the 
World Organisation for Animal Health (2022). 
 
No information was found on diseases associated with Monodacna colorata. 
 
Threat to Humans 
No information was found on threats to humans from Monodacna colorata. 
 

3  Impacts of Introductions 
The following concerns documented impacts of introductions of Monodacna colorata: 
 
From Barinova et al. (2017): 
 
“In the long-term dynamics of phytoplankton of the Lake Balkhash stands out two time intervals: 
1976-1995 and 1996-2012. They are divided by a sharp decrease in the total biomass of algal 
cells at the junction of these intervals. The average annual biomass of phytoplankton in the first 
two decades was 1.09±0.09 g m-3. In subsequent years, the value of the biomass fell to 
0.73±0.09 g m-3.We showed earlier that the controlling clamping on phytoplankton of the 
Balkhash Lake was provided not only by climatic and environmental factors [Krupa et al. 2014, 
Barinova et al. 2017, Krupa et al. 2017, Krupa et al. 2017, Krupa et al. 2017] but mostly by the 
bivalve Monodacna colorata (Eichwald, 1829) [Krupa et al. 2013], whose dietary spectrum is 
represented by the protists, organic matter, bacteria, and phytoplankton [Alimov 1981]. Until 
1995, the biomass of macrozoobenthos was formed mostly by larvae of Chironomidae, 
Mysidacea, and Corophiidae. Since 1996, there has been a trend of a sharp increasing in the 
biomass of the bottom community due to the bivalve Monodacna colorata. The share of 
Monodacna colorata in the total biomass of macrozoobenthos has increased in recent decades to 
75.3-95.6%, while a decrease in the biomass of algal cells.” 
 
The following concerns potential impacts of introductions of Monodacna colorata: 
 
From Barinov et al. (2017): 
 
“Therefore, if the biomass of the macrozoobenthos due to the Monodacna colorata persists at a 
high level, it is to be expected that in a few years the abundancy and biomass of the zooplankton 
community as a competitive consumer of phytoplankton will also decrease.” 
 

4  History of Invasiveness 
The History of Invasiveness for Monodacna colorata is classified as High. There is evidence of 
introduced populations in the Caspian Sea Basin and lower Volga River, as well as in Lake 



Balkhash. Monodacna colorata invasion in Lake Balkhash is associated with changes in 
phytoplankton and benthic communities. The supporting information behind that association was 
not available in English. 
 

5  Global Distribution 
 

Figure 1. Reported global observations of Monodacna colorata. Map from GBIF Secretariat 
(2022). Observations are reported from Russia in both the Caspian Sea and the Volga River as 
well as the Romanian Coast of the Black Sea. 
 
An established population was also reported in Lake Balkhash, Kazakhstan (Barinova et al. 
2017) but specific observation locations were not reported. 
 

6  Distribution Within the United States 
No records of Monodacna colorata in the wild in the United States were found. 
 

7  Climate Matching 
Summary of Climate Matching Analysis 
The climate match for Monodacna colorata to the contiguous United Sates was high around the 
western Great Lakes and in patches of the Great Basin and Colorado Plateau. Areas of low match 
were found in the Southeast, and along both Atlantic and Pacific coasts. The Western Mountains 
and Desert Southwest also had low matches. The overall Climate 6 score (Sanders et al. 2023; 16 
climate variables; Euclidean distance) for the contiguous United States was 0.491, 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 Monodacna colorata (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. 
 

Figure 2. RAMP (Sanders et al. 2023) source map showing weather stations around the Black 
Sea, Caspian Sea, and Volga River in Russia selected as source locations (red; Russia, Romania) 
and non-source locations (gray) for Monodacna colorata climate matching. Source locations 
from GBIF Secretariat (2022). Selected source locations are within 100 km of one or more 
species occurrences, and do not necessarily represent the locations of occurrences themselves. 
 



 
Figure 3. Map of RAMP (Sanders et al. 2023) climate matches for Monodacna colorata in the 
contiguous United States based on source locations reported by GBIF Secretariat (2022). 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 Monodacna colorata is classified as Low. There is limited 
information in English on this species’ biology, ecology, introduction history, and impacts. Much 
of the supporting information was available in languages other than English and not accessible 
for this assessment. Portions of the species’ range may not be represented in the climate 
matching analysis which reduces the certainty in the interpretation of the results. 
 

9  Risk Assessment 
Summary of Risk to the Contiguous United States 
Monodacna colorata, Colored Lagoon Cockle, is a mollusk that is native to the Black Sea basin. 
This bivalve can tolerate fresh and brackish water and can be found in muddy and sandy 
substrates. It has been introduced to the Caspian Sea basin and Lake Balkhash in Kazakhstan. 
The introduction in Lake Balkhash is associated with changes in phytoplankton and benthic 



biomass and communities. The History of Invasiveness for Monodacna colorata is classified as 
High. The climate matching analysis for the contiguous United States indicates establishment 
concern. The Southeast and West Coast had low climate matches. Areas east of the Rocky 
Mountains, through the Midwest and into the Northeast had medium to high matches. The 
Certainty of Assessment is classified as Low due to the inaccessibility of information regarding 
the species and gaps in the distribution information used for the climate matching analysis. The 
Overall Risk Assessment Category for Monodacna colorata 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): Low 
• 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 (2022). 
 
Under the future climate scenarios (figure A1), no region of the contiguous United States was 
projected to have a high climate match for Monodacna colorata. Areas of low climate match 
were projected to occur in the Appalachian Range, California, Gulf Coast, Mid-Atlantic, 
Northeast, Northern Pacific Coast, Southeast, Southern Atlantic Coast, and Southern Florida 
regions. The Climate 6 scores for the individual future scenario models (figure A2) ranged from 
a low of 0.092 (model: UKESM1-0-LL, SSP5, 2085) to a high of 0.392 (model: MPI-ESM1-2-
HR, 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 (0.491, figure 3) 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 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 Appalachian Range, Colorado Plateau, Gulf Coast, Mid-Atlantic, Northeast, 
Southeast, Southern Atlantic Coast, Southern Plains, and Southwest saw a large decrease in the 
climate match relative to current conditions. Additionally, areas within California, the Great 
Basin, Great Lakes, Northern Plains, Southern Florida, and Western Mountains 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 magnitude of change from 
current conditions was more pronounced in time step 2085 than in time step 2055 under both 
scenarios, SSP3 and SSP5. 
  



 
Figure A1. Maps of median RAMP (Sanders et al. 2023) climate matches projected under 
potential future climate conditions using five global climate models for Monodacna colorata in 
the contiguous United States. Climate matching is based on source locations reported by GBIF 
Secretariat (2022). 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. 
  



 
Figure A2. Comparison of projected future Climate 6 scores for Monodacna colorata 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. 
  



 
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 Monodacna colorata based on source 
locations reported by GBIF Secretariat (2022). 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. 
  



Literature Cited 
 
GBIF Secretariat. 2022. GBIF backbone taxonomy: Monodacna colorata (Eichwald, 1829). 

Copenhagen: Global Biodiversity Information Facility. Available: 
https://www.gbif.org/species/4372509 (December 2022). 

 
[IPCC] Intergovernmental Panel on Climate Change. 2021. Climate change 2021: the physical 

science basis. Contribution of Working Group I to the Sixth Assessment Report of the 
Intergovernmental Panel on Climate Change. Cambridge University Press.  

  
Karger DN, Conrad O, Böhner J, Kawohl T, Kreft H, Soria-Auza RW, Zimmermann NE, Linder 

P, Kessler M. 2017. Climatologies at high resolution for the Earth land surface areas. 
Scientific Data 4:170122.  

  
Karger DN, Conrad O, Böhner J, Kawohl T, Kreft H, Soria-Auza RW, Zimmermann NE, Linder 

HP, Kessler M. 2018. Data from: Climatologies at high resolution for the earth’s land 
surface areas. EnviDat. Available: https://doi.org/10.16904/envidat.228.v2.1. 

  
Sanders S, Castiglione C, Hoff M. 2023. Risk Assessment Mapping Program: RAMP. Version 

5.0. U.S. Fish and Wildlife Service. 
 


	1  Native Range and Status in the United States
	Native Range
	Status in the United States
	Regulations

	Means of Introductions within the United States
	Remarks

	2  Biology and Ecology
	Taxonomic Hierarchy and Taxonomic Standing
	Size, Weight, and Age Range
	Environment
	Climate
	Distribution Outside the United States
	Native
	Introduced

	Means of Introduction Outside the United States
	Short Description
	Biology
	Human Uses
	Diseases
	Threat to Humans

	3  Impacts of Introductions
	4  History of Invasiveness
	5  Global Distribution
	6  Distribution Within the United States
	7  Climate Matching
	Summary of Climate Matching Analysis

	8  Certainty of Assessment
	9  Risk Assessment
	Summary of Risk to the Contiguous United States
	Assessment Elements

	10  Literature Cited
	11  Literature Cited in Quoted Material
	Appendix
	Summary of Future Climate Matching Analysis
	Literature Cited


