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Figure 1. Male (A) and female (B) 
specimens of Asiatic weatherfish, 
Misgurnus anguillicaudatus, 
collected in Alabama during 2013-
2014 surveys (photograph by 
Lindsay White). 

 
Figure 2. Locations surveyed on Logan Martin Reservoir (Coosa River) and surrounding tributaries showing species composition 
at sites where Asiatic weatherfish were collected: Cropwell Branch on Logan Martin Reservoir (1), Blue Eye Spring on Blue Eye 
Creek (2), unnamed Choccolocco Creek tributary on Springhill Road in Lincoln, AL (3), Goray Spring on Poorhouse Branch (4), 
unnamed Choccolocco Creek tributary adjacent to Highway 77 near Morgan Springs Road in Lincoln, AL (5), Choccolocco 
Creek at Highway 77 (6), Flynn Spring (7), Stoney Branch (8), Eastaboga Creek (9), Plum Spring (10), Everett’s Spring (11), 
Dill’s Spring (12), Cheaha Creek (13), Fayne Creek (14), and Dry Branch (15). 
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Table 1. GPS coordinates for 15 sites surveyed for Asiatic weatherfish in the Coosa River drainage of Northeast Alabama. Sites 
were surveyed from February 2013 to March 2014. 

Site # Site 
Coordinates 

Date 
Latitude Longitude 

1 Cropwell Branch 33°32'43.4" -86°16'06.1" 1/24/2014 
2 Blue Eye Spring 33°36'06.5" -86°08'06.2" 4/18/2013 
3 Springhill Rd Tributary 33°33'10.8" -86°08'43.2" 2/20/2014 
4 Goray Spring 33°29'38.9" -86°08'22.3" 10/22/2013 
5 Morgan Springs Rd Tributary 33°34'13.0" -86°07'38.5" 2/26/2014 
6 Choccolocco at Hwy 77 33°33'42.9" -86°07'37.6" 2/21/2014 
7 Flynn Spring 33°30'47.5" -86°07'30.9" 2/28/2013 
8 Stoney Branch 33º32'58.5" -86º06'26.4" 3/27/2014 
9 Eastaboga Creek 33°33'24.7" -86°03'31.0" 11/19/2013 

10 Plum Spring 33°37'23.2" -86°01'38.2" 2/28/2013 
11 Everetts Spring 33°37'48.4" -86°01'22.9" 10/2/2013 
12 Dills Spring 33°38'35.1" -86°01'32.1" 10/1/2013 
13 Cheaha Creek 33°30'36.1" -86°01'00.3" 4/9/2013 
14 Fayne Creek 33°29'08.4" -85°57'46.5" 3/21/2013 
15 Dry Branch 34°34'08.7" -85°05'50.7" 3/14/2013 

Table 2. Total percent catch, percent catch of adults, percent catch of juveniles, and standard length (SL) range of Asiatic 
weatherfish at sites where collected (Urquhart and Koetsier 2011). 

Site % Total Catch % Adult (>100mm) %Juvenile (<100mm) Range SL (mm) 

Cropwell Branch 78.7 3.9 96.2 28–106 
Blue Eye Spring 10.5 100.0 0.0 110–128 
Springhill Rd Tributary 51.3 18.2 81.8 50–130 
Goray Spring 12.6 71.4 28.6 84–147 
Morgan Springs Rd Tributary 41.7 25.0 75.0 60–112 

Table 3. Water quality parameters including temperature, pH, conductivity (Cond.), and total dissolved solids (TDS) at the sites 
were Asiatic weatherfish populations were collected. 

Site # Site T (°C) pH Cond. (μS) TDS (ppm) 

1 Cropwell Branch 9.50 8.76 122.10 100 
2 Blue Eye Spring 17.10 7.30 313.00 222.00 
3 Springhill Rd Tributary 13.20 8.01 60.10 43.50 
4 Goray Spring 18.00 7.70 315.00 217.00 
5 Morgan Springs Rd Tributary 10.50 7.80 118.10 83.10 

Table 4. Species occurrence and calculated Jaccard coefficients from historical data obtained from Blue Eye Creek survey years 
1964, 1990, and 2013. 

Species 1964 1990 2013 

Campostoma oligolepis Hubbs & Greene, 1935 - P - 
Cottus carolinae (Gill, 1861) P P P 
Cyprinella venusta Girard, 1856 P - - 
Elassoma zonatum Jordan, 1877 - - P 
Essox niger Lesueur, 1818 - - P 
Etheostoma stigmaeum (Jordan, 1877) P - P 
Gambusia affinis (Baird & Girard, 1853) P P P 
Hemitremia flammea (Jordan & Gilbert, 1878) - P - 
Lepomis cyanellus Rafinesque, 1819 - P P 
Lepomis macrochirus Rafinesque, 1819 - - P 
Lepomis miniatus (Jordan, 1877) P - P 
Misgurnus anguillicaudatus (Cantor, 1842) - - P 
Notemigonus chrysoleucas (Mitchill, 1814) P - - 
Notropis chrosomus (Jordan, 1877) P - P 
Semotilus atromaculatus (Mitchill, 1818) - P - 

    
Jaccard 1964 1990 2013 

1964 - 0.18 0.42 
1990 0.18 - 0.21 
2013 0.42 0.21 - 
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Discussion 

Although not currently considered an invasive 
species by U.S. Fish and Wildlife Service (USFW), 
Australia placed a ban on import of Asiatic 
weatherfish in 1986 and labeled it a “noxious” 
species under the Victoria Fisheries Act of 1995 
(Lintermans 2007; Department of Agriculture, 
Fisheries, and Forestry 2006). Part of the reasoning 
behind this listing was due to the rapid expansion 
of the species range in Australia. Researchers 
suggested that Asiatic weatherfish were expanding 
their ranges in Australia at a rate of 7 km/yr 
(Lintermans 2007). Observations of populations 
in the US (Michigan) indicate the species was 
expanding its range more slowly, possibly moving 
1km/yr (Tabor et al. 2001). Although the method 
of initial introduction into the Coosa River 
watershed is unknown (possibly through aquarium 
release), the sites in Alabama where Asiatic 
weatherfish have been collected indicate the species 
is expanding its range, moving from Logan Martin 
Reservoir into the surrounding watersheds. Indeed, 
reservoirs often facilitate exotic introductions 
acting as “stepping stones” to expansion (Havel 
et al. 2005). Although not substantiated, Alabama 
Department of Conservation and Natural Resources 
managers suggest that local fisherman reported 
Asiatic weatherfish in Logan Martin Reservoir 
around the year 2000 (Fluker et al. 2010). Based 
on current survey data to the east of the reservoir, 
this would suggest the population became 
established in the reservoir and has moved at 
least 1km/yr since that time. 

The flexible and adaptive feeding behavior of 
Asiatic weatherfish further raises concern over 
the presence of the species outside its native 
range (Simon et al. 2006). Tabor (2001) observed 
that Asiatic weatherfish prey extensively on 
benthic invertebrates and copepods. Researchers 
have also observed Asiatic weatherfish feeding 
on Gambusia affinis fry and commercially prepared 
salmon eggs when held in aquaria (Logan et al. 
1996; Simon et al. 2006). Due to its burrowing 
behavior in silty or heavily vegetated areas, and 
its feeding behavior, Asiatic weatherfish may 
further affect benthic egg laying species.  Such 
interaction could be devastating to numerous 
Alabama families of fishes including endemic 
Centrarchids, Percids, and Cyprinids (Boschung 
and Mayden 2004).  

Other than direct biotic competition, Asiatic 
weatherfish may have an abiotic advantage, 
compared to native species, that facilitates its 
exploitation of non-native habitats.  The Asiatic 

weatherfish is considered a hardy species, 
tolerating temperatures ranging from below zero 
up to 30°C (Logan et. al. 1996; Van Kessel et.al. 
2013; Urquhart and Koetsier 2014). Asiatic weather-
fish also employ facultative air breathing when 
oxygen tensions are low (Nico et. al. 2014; 
McMahon and Burggren 1987).  Further, Tsui et 
al. (2004) have shown that Asiatic weatherfish 
are capable of tolerating high ammonia (NH3) 
concentrations and may thrive in areas containing 
pollutants known to harm other species.  If the 
Asiatic weatherfish is more of a generalist 
species, tolerating a wide range of environmental 
conditions, it may have an advantage over native 
Alabama fish species that are more specialized, 
often having narrower tolerances to environmental 
conditions (Boschung and Mayden 2004). Despite 
the cooler temperatures in this study, Asiatic 
weatherfish were collected in springs/streams 
that typify water quality conditions within the 
region. Notably, weatherfish were found in habitats 
where nutrient loading due to agricultural practices 
is often high (i.e., Goray and Blue Eye Spring) 
and apparently such conditions did not deter 
their presence. 

Mosquitofish, G. affinis, and the basket clam, 
Corbicula fluminea (O.F. Müller, 1774), are both 
Asian species that are ubiquitous to NE Alabama 
streams. When found, both of these species typically 
occur in high densities, however, they appear to 
have minimal impact on native species. Numerous 
studies, however, have shown that mosquitofish 
can have a negative impact on native southwestern 
fishes (Archdeacon et al. 2008). Recent evidence 
also suggests that mosquitofish may have a 
negative impact on southeastern minnows (Laha 
and Mattingly 2007).  

The impact of Asiatic weatherfish on Alabama 
native fishes has not been investigated; however, 
comparisons of past and current fish assemblages 
at Blue Eye Spring/Creek suggest changes have 
occurred in species composition (Sizemore and 
Howell 1990). At many sites, throughout the year, 
fish assemblages fluctuate, particularly ephemeral 
sites in drier months. Due to the vast differences 
in assemblage data, however, which could be 
attributed to survey methods or survey intention 
(i.e. complete surveys vs. presences/absence surveys 
and the inclusion of species collected in adjacent 
creeks into spring species lists, etc.), comparisons 
with the data collected in this study have been 
difficult. For example, the flame chub, Hemitremia 
flammea, a unique spring species, was collected 
in  Blue Eye Spring  in 1962  and 1986,  however 
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the species has not been observed since 1986.  In 
addition, the banded pygmy sunfish, Elassoma 
zonatum, was not reported in Blue Eye Spring in 
any historical survey data yet occurs in high 
densities at the site currently. Interestingly, in 1999 
Honda Manufacturing of Alabama LLC began 
construction of a facility adjacent to Blue Eye 
Spring. This was also the approximate time when 
local fishermen first observed Asiatic weatherfish 
in Logan Martin Reservoir. Whether or not one 
or both of these events resulted in the change in 
fish assemblages at Blue Eye Spring is not known, 
however, both may have been contributing factors.  

Blue Eye Spring and Goray Spring have 
relatively high diversities for spring habitats, 
according to calculated Shannon indices, and 
both rank similarly to other creeks surveyed in 
the region. Difficulty interpreting Shannon and 
Jaccard indices extends to all sites, however, 
where, in many cases, only species presence or 
absence data was reported. In addition, data from 
Cropwell Branch and many of the other ephemeral 
sites surveyed in close proximity to Logan 
Martin Reservoir (Springhill Road and Morgan 
Springs Road) is likely not representative of 
assemblages within the lake itself. Overall, 
comparisons from past and present surveys give 
no clear indication of changes in fish assemblages 
at the sites. For example, Jaccard’s suggests that 
Blue Eye Spring had more similarity in species 
composition between years 1964 and 2013 
compared to year 1990. Overall, no definitive 
evidence exists to conclude whether the populations 
have changed considerably at Blue Eye Spring 
and, if they have changed, whether or not the 
introduction of Asiatic weatherfish contributed 
to that change. 

The presence of exotic species in any aquatic 
system is a major concern for environmental 
managers. In many cases, exotics or nuisance 
species can be controlled or eradicated, however 
many of the methods used to remove nuisance 
species can also result in the loss or harm to 
native species (Britton et al. 2011).  In many 
cases natural barriers, such as waterfalls, and 
even man-made barriers such as dams, can limit 
the spread of exotic species. Asiatic weatherfish, 
however, have been observed to “walk” in mud 
bogs and may not be impeded by the presence of 
natural or man-made obstacles (Kottelat and 
Freyhof 2007).  Indeed, in this study, numerous 
Asiatic weatherfish populations were collected 
upstream of potential culvert barriers at road 
crossings.  Further complicating any issues with 
removal or eradication of any exotic is simply 

verifying the presence or absence of the exotic at 
any site.  Due to its elusive nature of burrowing 
into the sediments or dense vegetation, Asiatic 
weatherfish often go undetected.  In our surveys 
over the years and in many discussions with 
Alabama regional environmental managers 
regarding their surveys, Asiatic weatherfish were 
not always collected at sites where populations 
had previously been confirmed. Whether a 
population at any site had been extirpated or had 
migrated to another site is not known.  Further, 
whether the populations collected at any site were 
the result of multiple or a single introduction is 
not known. The use of eDNA may help to fully 
elucidate the range of Asiatic weatherfish in 
Alabama as well as whether or not numerous 
introductions have occurred. 
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