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Asian swamp eels (family Synbranchidae; genus Monopterus) are air breathing amphibious teleost fishes, typically inhabiting vegetated areas of streams, marshes, swamps, ditches, and temporary ponds.  They are opportunistic predators and most species can survive out of water or in moist soils for extended periods.  The native range for Monopterus includes tropical, subtropical, and temperate climates, not unlike the southeastern United States.  This habitat similarity concerns natural resource managers since the lowland areas of the Coastal Plain could provide ideal conditions for its spread into natural or artificially created habitats.  The biology of the swamp eel makes it well suited for a variety of habitats in Florida.  This species has the potential to occupy natural aquatic and wetland habitats, including much of the Greater Everglades Ecosystem and other southeastern wetlands.  If swamp eels successfully invade the Everglades, these fish could pose a major threat to native wildlife by reducing the abundance of small prey species, crayfish, fish, frogs, tadpoles, etc., that form the food base of larger fishes, wading birds, and other Everglades wildlife.

Salinity is one of the more important environmental factors that will determine potential range of swamp eels in South Florida and other parts of the United States.  Because there is little information on the salinity tolerance ranges of swamp eels, potential range must be inferred from distribution within native ranges and anecdotal information on habitat in the scientific literature.  The family Synbranchidae has a broad, native distribution, known to occur in fresh and occasionally brackish or estuarine waters.  Although generally considered freshwater fishes, individuals of some species have been reported from brackish or estuarine waters (Rosen and Greenwood 1976) and one or more individuals of the Neotropical species Ophisternon aenigmaticum have been taken in hypersaline waters within a coastal mangrove (Tyler and Feller 1996).  

We are currently aware of four populations of the Asian swamp eel (Monopterus sp.) in the southeastern United States.  Three of the four populations are known from peninsular Florida.  In 1997, populations of eels were discovered in north Miami (Dade County) and south of Tampa (Manatee County), Florida.  In late 1999, an additional population was found near Homestead, in south Dade County, Florida.  These populations are well established and reproducing.  Initially, it was believed that all swamp eels introduced into the United States involved the species Monopterus albus, an eel with a very broad natural distribution in Asia and thought to represent a species complex.  Recent genetic analysis (using mtDNA sequencing) of introduced and native swamp eels now indicates that the four introduced populations established in the southeastern United States represent as many as 3 distinct clades or species (Collins et al. 2002).  In Florida, the North Miami and Manatee County populations are most similar, with the Homestead population being the most distinct genetically.  Nevertheless, it is unclear how these genetically distinct lineages may vary with respect to ecological or life-history traits, and thus whether they represent different potential threats to the ecosystems they inhabit.  The new information presents important implications concerning assessment and management of the different introduced populations.  Depending on level of environmental tolerances, individuals from one of the established populations may be a more serious threat to the Everglades.  

Swamp eels that inhabit the canal systems of South Florida may be exposed to varying levels of salinity based on their position within canals (e.g., distance from oceanic outlet) and water management practices.  At this time, the salinity tolerance of swamp eels is largely unknown; however, genetic results indicate that some eels now in Florida were derived from (primarily) southern Chinese/southeast Asian stock.  Thus, it is possible that they naturally inhabit estuarine areas.  Consequently, determination of salinity tolerance of introduced swamp eels would aid in predicting their potential dispersal throughout the South Florida ecosystem, including potential dispersal into the Everglades National Park.

We determined acute (e.g., “plunge-type”) salinity tolerance of swamp eels from the North Miami population, wherein swamp eels were transferred directly from freshwater (0.2 ppt) to a range of salinities (14, 16, 18, 20 & 22 ppt).  Swamp eels tolerated transfer to 16 ppt for up to 6 d with no mortality.  However, transfer to salinities < 18 ppt were not well-tolerated by swamp eels.  All swamp eels were dead by 24 h at 22 ppt and by 48 h at 20 ppt.  Eel mass directly affected latency to death:  Small eels expired more quickly than large swamp eels.

We are currently conducting a comparative study on the chronic salinity tolerance of swamp eels from each of the three known Florida populations: Homestead, North Miami and Manatee County areas.  In this experiment, swamp eels are being held at 0.2 (freshwater control), 12, 14, 16 and 18 ppt.  Although this experiment is currently ongoing, it is clear that the North Miami and Manatee County populations are less resilient to salinity stress than the Homestead population.  The Manatee County and North Miami populations exhibited significant (>90%) mortality from salinity stress within 30 d at the highest salinity (18 ppt) and more than half of the swamp eels held at 16 and 14 ppt were dead within 60 d.  Conversely, no swamp eels from the Homestead population died in the first 45 d of the experiment.  Furthermore, swamp eels from Manatee County and North Miami were significantly less likely to feed during the experiment, while most Homestead swamp eels fed actively throughout the first 40 d of the experiment.  Our study included a wide size-range of swamp eels (mean = 116.3 + 130 SD; range 0.3 – 785.8 g), and thus we were able to determine that (similar to the acute experiment) smaller eels succumbed to salinity stress earlier than larger eels.

At present, all swamp eel populations in Florid are known only from freshwater habitats.  However, additional sampling is needed to determine if they also occur in adjacent brackish-water areas.  Based on our laboratory experiments on salinity tolerance, all three swamp eel populations in Florida are able to tolerate moderate levels of salinity.  Individuals from the Homestead area exhibit the highest level of salinity tolerance.  These preliminary results have important implications to South Florida.  The Homestead population occupies the C-113/C-111, a canal system that flows south into Florida Bay and forms part of the eastern boundary of Everglades National Park.  If not already present, it is likely that the population will eventually spread into southern parts of the Park and colonize brackish-water wetlands.  Although our laboratory results suggest that the Homestead eels will continue feeding in such habitats, it is not yet known if the eels are capable of reproducing in these more saline habitats.
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