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Lake Urmia, the largest natural habitat of Artemia in Iran, is on the verge of 

extinction. About 125 years ago, British biologist Robert Günther named the Lake 

Urmia brine shrimp under the species Artemia urmiana. According to the latest 

checklist, there are 59 locations across Iran where Artemia has been scientifically 

recorded or reported. This study aims to review the ecological hazards of Artemia in 

Iran, with an emphasis on Lake Urmia brine shrimp. The research methodology is 

based on studies conducted by the authors of the article and searches in the most 

important search systems on the Internet. Based on the findings of this study, as the 

water level of Lake Urmia continued to decline over the past two decades, the egg 

density decreased from 339 eggs per liter in 1994 to less than 1 egg per liter between 

2007 and 2011 and 0.012 eggs per liter in October 2014, and no adult nauplii or 

Artemia were observed in the lake. Accordingly, in the latest Artemia checklist in 

2024, it was suggested that the species Artemia urmiana should be listed as a 

“Critically Endangered” species in the “Regional Red List” of Iran. The results of the 

study show that all natural Artemia habitats, especially Lake Urmia, are in critical 

ecological conditions. On the other hand, the lack of studies on hermaphrodite 

Artemia and the presence of the invasive Artemia Franciscana as a non-native 

species from North America in these habitats have complicated the data related to 

Artemia biodiversity in Iran. The lack of new data and the heterogeneity of the 

methodology for assessing Artemia populations, especially in Lake Urmia, have 

made accurate analysis of biodiversity data challenging. Overall, it is necessary to 

fundamentally revise the management of water resources in these habitats. 
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EXTENDED  ABSTRACT 

INTRODUCTION 
The small crustacean brine shrimp of the genus Artemia Leach, 1819, are mainly adapted to live in 
highly saline environments, including saline or alkaline lakes, salt production ponds, coastal wetlands, 
and brackish river margins. Artemia has nine species with populations of endemic regional 
distribution, which is consistent with the principles of “island biogeography.” One species is found in 
the Mediterranean region, five in Asia, and three in the Americas. Artemia franciscana has been 
introduced to Africa, Australia, and Eurasia by human intervention through aquaculture and salt 
production activities. The genus Artemia also includes monogamous specimens distinguished by 
different ploidy levels (di-, tri, tetra, and penta-ploidy). Despite the economic importance of Artemia 
in aquaculture, which has stimulated laboratory research, its commercial value has limited field 
studies. This trend continues, and the contribution of field studies to the taxonomy, ecology, and 
biodiversity of this genus remains negligible. Given the pivotal role of Artemia as live food in 
aquaculture, it is essential to continuously and systematically assess its stocks and deepen our 
understanding of its species diversity. Here, we present a comprehensive review of historical 
documents dating back to the 10th century and contemporary scientific literature. 

 

DATA AND METHODOLOGY  

The findings indicate that Artemia has been recorded or reported in 59 locations (natural habitats and 
farms) across Iran, where Artemia has been recorded or reported (Fig. 1). This represents a significant 
increase from the 23 locations reported in the last checklist in 2016. 

 
Figure 1: Number of recorded Artemia habitats in Iran based on global and regional checklists 
(Global checklists: Abouni, 1915; Artum, 1922; Stella, 1933; Persone and Sorgelos, 1980; Brown and McDonald, 1982; 
Vanhake et al., 1987; Triantaphylidis et al., 1998; Van Stoppen, 2002)(Regional checklists: Nouri, 1995; Agh et al., 2001; 
Hafezieh, 2003; Jafari and Vatandoost 2005, Abatzopoulos et al., 2006; Jafari and Astani, 2011; Hafezieh et al., 2015; Agh, 
2016; Asem et al., 2024) 
 

Lake Urmia Habitat of Artemia urmiana 
Lake Urmia is the largest natural habitat of Artemia urmiana, known as the only native bisexual 
species of Artemia in Iran. Over the past 20 years, Lake Urmia has experienced a significant decline in 
water level, primarily attributed to a combination of environmental disturbances and human activities. 
The Iranian geographer Abu Ishaq Estakhri recorded the first scientific record of Artemia from the 
lake between 930 and 933. About a thousand years later, the British biologist Robert Gunter named the 
Artemia species of Lake Urmia Artemia urmiana. However, as the water level continued to decline 
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and Lake Urmia dried up over the past two decades, Artemia stocks have also declined. The egg 
density has dropped from 339 eggs per liter in 1995 to less than 1 egg per liter between 2008 and 
2012, and 0.012 eggs per liter in September 2024, and no adult Neapolitan or Artemia species have 
been observed in the lake since. According to the latest NASA image taken on September 16, 2025, 
Lake Urmia (Fig. 2), once the largest inland lake in Iran and the 20th largest lake in the world, has 
completely dried up. Accordingly, in the latest Artemia checklist in 2024, it was suggested that 
Artemia urmiana should be listed as a “Critically Endangered” species on the “Regional Red List” of 
Iran. Given the environmental hazards and successive droughts that threaten Artemia habitats 
worldwide, as well as the small number of Artemia species, the importance of this study becomes even 
more apparent. 

 
Figure 2: NASA image of Lake Urmia on September 7, 2025. 

 

RESULTS AND DISCUSSION 

Asexual forms of Artemia cannot be classified as members of a single taxon. Eimanifer et al. (2014) 
cautiously used the term “Eurasian haplotype complex” for this group of species. The title 
“parthenogenetic Artemia lineages” was proposed for those groups of Artemia that reproduce 
exclusively by asexual means. 

 

Invasive Artemia franciscana 
The introduction and proliferation of the non-native species Artemia franciscana on all continents 
since the late 1970s has posed a significant threat to native species. The first report of the presence of 
the non-native species Artemia franciscana in Iran was in 2006 from Lake Noq. In the latest checklist 
in 2024, the presence of Artemia franciscana was reported in 12 habitats, three of which include the 
natural lakes of Maharloo, Tashk, and Bakhtegan, which are the natural habitats of Artemia. The 
significant increase in habitats occupied by this non-native species over the past 20 years is a serious 
threat to the biodiversity of natural habitats in Iran. Therefore, continuous monitoring of Artemia 
habitats should be included in conservation management strategies, and at the same time, the 
development of the aquaculture industry and the preservation of native Artemia biodiversity should be 
prioritized. 

Human encroachment and occupation have led to the destruction of Artemia habitats in many parts of 
the country. In addition, climate change has caused Lake Bazengan in North Khorasan Province to 
transform from a brackish to a hypersaline environment, which now hosts Artemia. The origin of 
Artemia in Lake Bazengan is still unknown; however, owing to the lack of human intervention in 
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introducing Artemia to the lake, the presence of parthenogenetic Artemia seems more likely to have 
been introduced by migratory waterfowl or wind from nearby areas. The high competitiveness of 
Artemia franciscana has caused it to outcompete native Artemia species in the habitats it occupies and 
become the dominant species in these habitats. Preliminary studies indicate that native parthenogenetic 
Artemia lineages in Iran have a higher production potential than native Artemia urmiana and non-
native Artemia franciscana. Considering these findings, priority should be given to using native 
parthenogenetic Artemia in aquaculture to preserve Artemia biodiversity. 

 

CONCLUSION  

The lack of new biodiversity data and the methodological heterogeneity of Artemia population 
assessments conducted to date in natural habitats, especially in Lake Urmia, have made biodiversity 
data analysis challenging. Therefore, it is essential to adopt a specific protocol in accordance with 
standard methods for the continuous data collection and analysis. 
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