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AEPTILED & AMPRIBIANS

ymbiosis is the close physical association of two species,

often involving one species occurring inside or on another
species (Begon et al. 1990; Starr and Taggart 2004). Such
relationships can be mutually beneficial (mutualism), detri-
mental to one of the species but beneficial for the other (e.g.,
parasitism, predation), detrimental to both species (antago-
nism), beneficial to one species but harmless to the other
(commensalism), neither good nor bad for either species
(neutralism), or harmful for one species but neither harmful
nor beneficial for the other (amensalism) (Martin and Schwab
2013). Symbionts can be broadly divided into two primary
groups: ectosymbionts and endosymbionts. Ectosymbionts
are organisms that occur on the exterior of a host species,
whereas endosymbionts occur within the host species (Martin
and Schwab 2013).

Anurans are known hosts to a variety of ectosymbionts,
such as leeches (Ayres and Comesafia 2010; Rocha et al.
2012; Siddall and Bowerman 2006), arachnids (Guglielmone
et al. 2014; Spieler and Linsenmair 1999), crustaceans
(Watermolen 2019), gastropods (Kolenda et al. 2017), and
bivalves (Kwet 1995). Herein we provide the first report of
bladder snails (Genus Physa) as ectosymbionts of the federally
endangered Houston Toad (Bufo [Anaxyrus| houstonensis).
We prefer to retain the genus name Bufo over the newer use
of Anaxyrus for the sake of taxonomic stability (Pauly et al.
2009), particularly given inconsistencies with generic stability
in North American amphibians at present.

At 2332 h on 4 March 2021, while conducting an
anuran survey on private property in Bastrop County, Texas,
USA, we captured a male B. houstonensis with six Physa sp.
attached to its body. More specifically, we found two Physa
sp. on the dorsolateral portion of the toad’s body, two Physa
sp. on one of the toad’s posterior limbs, and two Physa sp.
on the ventral surface of the toad (Figs. 1-2). The toad was
encountered partially submerged along the shallow mar-
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gins of a small (ca. 1,000 m?) pond within a second suc-
cession loblolly pine (Pinus taeda) woodland (30.1992°N,
97.2220°W; WGS 84). Weather conditions included clear
skies, an ambient temperature of 19.1°C, relative humid-
ity at 85.1%, barometric pressure at 762.762 mmHg, and a
maximum windspeed of 8.37 km/h.

The gastropods were identified as belonging to the fam-
ily Physidae by their sinistral (left coiled) shell morphology
and absence of an operculum (Burch 1982). Identification to
the genus Physa was based on the short-spired nature of the
shells, a characteristic lacking in the confamilial genus Aplexa
(Wethington 2004). Species-level identification of Physa spp.
often requires examination of internal anatomy, particularly
penial morphology (Te 1978; Taylor 2003; Wethington and
Lydeard 2007). Because we did not collect any of the snails
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Fig. 1. Male Houston Toad (Bufo [Anaxyrus] houstonensis) from Bastrop
County, Texas, USA captured on 4 March 2022. Bladder snails (Genus
Physa) are attached to the right posterior hindlimb and the dorsolateral
region of the body. Snails (N = 4) are demarcated with lines. Photograph
by Lawrence G. Bassett.
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Fig. 2. Male Houston Toad (Bufo [Anaxyrus] houstonensis) from Bastrop
County, Texas, USA captured on 4 March 2022. Bladder snails (Genus
Physa) are attached to the right posterior hindlimb and the ventromedial
region of the body. Snails (N = 3) are demarcated with lines. Photograph
by Lawrence G. Bassett.

for dissection or molecular barcoding, we cannot provide a
confident species-level identification.

Prior to this report, the only reported ectosymbiont of B.
houstonensis was the glossiphoniid leech, Helobdella austinensis
(Bassett et al. 2022). Similar to the association between /.
austinensis and B. houstonensis, the association between Physa
sp. and B. houstonensis appears to be rare. During the 2022
B. houstonensis breeding season, up to the time of writing, the
lead author has examined 39 B. houstonensis at chorus loca-
tions in Bastrop County. Of those detections, this was the
only instance where Physa sp. were found attached to a B.
houstonensis (2.56%).

Although rare, the number of snails found on this toad
would suggest that the observed association represents more
than gastropods merely wandering onto a syntopic organ-
ism. Kolenda et al. (2017) observed 58 terrestrial gastropod
eggs deposited on the skin of a B. bufo in Raszkéw, Poland
and speculated that snails may utilize anurans as a vector for
dispersal. Kwet (1995) likewise proposed that a phoretic rela-
tionship may exist between B. bufo and the bivalve Sphaerium
corneum. Although Physa spp. are aquatic, they breathe air and

431

REPTILES & AMPHIBIANS e 29: 430-432 « 2022

are resistant to desiccation. Gulanicz et al. (2018) found that
the LTy, for P. acuta in drying sand was 11 days. It has also
been demonstrated with multiple bufonid species that some
individuals will move between ponds during a single breed-
ing season (Reading et al. 1991; Denton and Beebee 1993).
Therefore, the potential exists for successful phoresy to occur,
which in the present case would likely represent an instance of
commensalism. An alternative possibility is that the Physa were
grazing on the mucosal layer of the toad’s skin. Amphibian
skin mucosa can be rich in peptides and bacteria and may
therefore be a worthwhile nutritional subsidy for Physa snails
(Lazarus and Attila 1993; Rollins-Smith 2009; Xi et al. 2015).
However, this hypothesis seems unlikely with bufonid hosts
given the potential for consumption of bufadienolide tox-
ins (Békony et al. 2019). Reports of gastropods scavenging
or predating on anurans exist in the literature (Carter et al.
2018; Gonzdlez-Guillén and Lépez-Silvero 2021; Yadav et al.
2021; Ayres 2022), however, we saw no damage to the skin
that would suggest consumption beyond the mucosal layer
had occurred (Figs. 1-2). We encourage closer examination of
snail-toad associations so that the frequency and nature of such
symbioses can be further elucidated.
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