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Abstract
Dispersal of freshwater mussels (order Unionida) is primarily as glochidia on the fins and gills of host fish. Adult mussels 
are more sessile, generally moving short distances (<2 m/week) along lake and river beds. Between 2007 and 2016, we 
observed seven instances of adult Eastern Elliptio (Elliptio complanata) and one instance of a fingernail clam (Sphaerium 
sp.) attached to the feet of freshwater turtles in streams and ponds of New England, United States. Observations included 
five instances of mussels attached to Wood Turtles (Glyptemys insculpta) in Maine and Massachusetts, one instance of a 
mussel attached to the fingernail of an Eastern Painted Turtle (Chrysemys picta) in Massachusetts, one instance of a mussel 
attached to a Snapping Turtle (Chelydra serpentina) in Massachusetts, and one instance of a fingernail clam attached to the 
fingernail of an Eastern Painted Turtle in Massachusetts. We suggest that Eastern Elliptio may be susceptible to transport by 
freshwater turtles foraging in mussel beds and that transport of adult mussels by freshwater turtles could result in otherwise 
atypical long-distance, upstream, or overland dispersal between waterbodies.
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Eastern Elliptio (Elliptio complanata), which is 
among the more abundant and widespread freshwater 
mussels (Unionida) of northeastern North America, is 
a generalist species reportedly capable of parasitizing 
over 20 fish species from nine families (reviewed by 
Lellis et al. 2013). Dispersal of freshwater mussels 
occurs primarily through glochidial (i.e., larval) 
attachment and transport on host fishes (Balfour and 
Smock 1995; Terui and Miyazaki 2015). Movement 
of adult freshwater mussels via crawling may be 
associated with spawning aggregations (Amyot and 
Downing 1997), changes in water levels (Newton et 
al. 2015), or other environmental changes (Schwalb 
and Pusch 2007). However, movements of adult 
mussels, including Eastern Elliptio, are generally short 

(<2 m/week) and are not thought to be of significant 
value for long-distance dispersal (Balfour and Smock 
1995; Schwalb and Pusch 2007; Terui and Miyazaki 
2015). Here, we provide evidence of three species of 
freshwater turtle passively transporting adult Eastern 
Elliptio attached to their claws or feet. We also present 
one occurrence of a turtle transporting a fingernail 
clam (Sphaerium sp.), adding to other reports of this 
phenomenon on amphibians (Engel et al. 2008; Wood 
et al. 2008; Kappes and Haase 2012).

We observed seven instances of Eastern Elliptio, 
and one instance of a fingernail clam (Sphaerium 
sp.) attached to the claws and feet of wild, freshwater 
turtles. Five of these observations were made during 
Wood Turtle (Glyptemys insculpta) studies involv- 
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ing more than 15 000 visual and nonvisual detec-
tions of 1765 Wood Turtles (Jones 2009; Jones et al. 
2018). On 4 October 2007, we radio-located adult 
male Wood Turtle #333 (straight carapace length 
[SCL] 184.4 mm; mass 912 g) in Franklin County, 
Massachusetts. An adult Eastern Elliptio was firmly 
attached to the turtle’s hind right foot. At the time of 
observation, the turtle was walking on the river bot-
tom. On 12 September 2013, we located male Wood 
Turtle #98-13 (SCL 200.0 mm; mass 1181 g) during 
a standardized visual survey (Jones et al. 2018) in 
Somerset County, Maine. The turtle was submerged 
on the stream bottom and an adult Eastern Elliptio 
was firmly attached to the turtle’s hind foot. On 13 
September 2013 during a timed survey in Somerset 
County, we located Wood Turtle male #126 (SCL 
201.0 mm; mass 1271 g) walking quickly upstream 
on the river bottom. An adult Eastern Elliptio was 
attached firmly to a fingernail on his hind left foot 
(Figure 1a). On 13 October 2013, we again located 
male #126, the same Wood Turtle observed on 13 
September, during a timed survey. The turtle was 444 
m upstream of his earlier location on 13 September 
and, again, had an Eastern Elliptio firmly attached, 
this time to his front left foot (Figure 1b). We deter-
mined from photographs that the mussel was a differ-
ent individual. At the time of capture, the turtle was 
submerged on the river bottom. In none of the preced-
ing cases did the mussel appear to impede movement 
of the turtle. On 19 September 2015, during another 
standardized Wood Turtle survey in Somerset County, 
we located an adult female Wood Turtle (#452) bask-
ing on a clay riverbank with an adult Eastern Elliptio 
attached to her front foot (Figure 1c).

We observed similar phenomena with Eastern 
Painted Turtles (Chrysemys picta picta) in Massa
chusetts. On 23 September 2014, while undertaking 
surveys for Northern Red-bellied Cooter (Pseudemys 
rubriventris), we observed an adult Painted Turtle 
with an Eastern Elliptio attached to its hind left foot. 
The turtle was basking on a log in a large pond in 
Plymouth County (Figure 1d). On 24 April 2008, we 
observed a fingernail clam (Sphaerium sp.) attached 
to the front left foot of a young Eastern Painted Turtle 
(Figure 1e) in a small stream in Berkshire County.

We also observed one instance of an Eastern 
Elliptio attached to the right hind foot of a Common 
Snapping Turtle (Chelydra serpentina) in Hampshire 
County, Massachusetts, during a freshwater mussel 
survey on 11 July 2016 (Figure 1f). The turtle was 
moving across the bottom of the brook at the time we 
captured it.

It is possible that mussels become attached to tur-
tles that forage in mussel aggregations. On 11 June 
2011, we observed an adult female Wood Turtle (#44) 

feeding on the broken remains of a dead mussel along 
a river bank in Somerset County, Maine.

This is not the first report of passive transport of 
mussels by freshwater turtles: Kew (1893) reported 
an Eastern Elliptio attached to the jaw of a Snapping 
Turtle in Wisconsin. Further, Eastern Elliptio was re-
ported by Darwin (1882) attached to the middle toe 
of a duck from Danversport, Massachusetts, spur-
ring Darwin’s hypotheses on assisted colonization by 
aquatic fauna. Darwin (1882) and others (Engel et al. 
2008; Wood et al. 2008; Kappes and Haase 2012) have 
reported occurrences of other freshwater bivalves 
(e.g., Sphaeriidae) transported over land on the toes 
of pond-breeding salamanders, aiding in the disper-
sal of the molluscs to nearby ponds. Eastern Elliptio 
can be a protandrous hermaphrodite capable of self-
fertilization, which is likely to aid in colonization of 
new areas by a small founding population (Downing 
et al. 1989). However, unlike the Sphaeriidae, Eastern 
Elliptio still requires a fish host for glochidial trans-
formation. Thus, it is feasible that short overland dis- 
persal of adult mussels by turtles could aid in the col-
onization of new habitats if fish hosts are present in 
the new area.

Closure (adduction) of the bivalve shell is con-
trolled by the anterior and posterior adductor muscles, 
used in locomotion as well as a protective response to 
light or physical stimuli (Waller et al. 1999). A turtle 
foot or claw that touches the mantle of a gaped mus-
sel will elicit adduction and attachment. This same re-
sponse is employed by a crowsfoot brail dredge, used 
to collect freshwater mussels for research and com-
mercial harvest (Miller and Payne 1993; Williams 
et al. 1993; Sietman et al. 2011). Collection of mus-
sels using a brail dredge is associated with 50% or 
higher mortality (Williams et al. 1993; Waller et al. 
1999), but it is unclear whether mussels attached to 
turtles would exhibit similar rates of mortality. The 
high mortality rate on a brail dredge may be caused by 
shell and soft tissue damage from the dredging itself 
and also from the active removal of mussels from the 
brails. A thick-shelled mussel attached to a turtle foot 
would likely undergo far lower forces than those on 
a brail dredge and are likely to be detached via their 
own release. Nevertheless, there is potential for soft 
tissue injury (i.e., to the foot, viscera, or mantle) that 
could result in mortality.

Species-specific differences exist in tolerance to 
emersion (i.e., being out of water), and shell closure 
is used to protect freshwater mussels from dessica-
tion during emersion (Waller et al. 1999; Gough et 
al. 2012). Eastern Elliptio is known to survive emer-
sion for two or more days (P.D.H. pers. obs. during 
mussel salvage attempts following a dam removal 
in Pepperell, Massachusetts, 2015; S.L.J. pers. obs. 
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during several canal drawdown surveys in Holyoke, 
Massachusetts). Given this emersion tolerance, 
Eastern Elliptio is likely to survive short-term emer-
sion during turtle-facilitated transport if they release 
near shore or when a turtle goes back into the water.

We suggest that Eastern Elliptio may be more sus-
ceptible than other more fragile-shelled mussel spe- 

cies (i.e., Pyganodon sp., Anodonta sp.) to turtle 
facilitated transport because of its relative abundance 
in New England, shell strength, and the strength of 
its closure. The relative contribution of this activity 
to Eastern Elliptio dispersal and/or mortality is cur-
rently unclear, but presumed to be relatively low. 
Although we did not specifically track the number of 

Figure 1. a. Adult Eastern Elliptio (Elliptio complanata) firmly attached to the foot of an adult male Wood Turtle 
(Glyptemys insculpta; #126) in Somerset County, Maine, USA, on 13 September 2013. Photo: M.T. Jones. b. Adult Eastern 
Elliptio firmly attached to the front foot of the same Wood Turtle (#126) in Somerset County, on 13 October 2013. Photo: 
M.T. Jones. c. Adult Eastern Elliptio firmly attached to the food of an adult female Wood Turtle (#452) in Somerset County, 
on 19 September 2015. Photo: M.T. Jones. d. Adult Eastern Elliptio firmly attached to the foot of an adult Eastern Painted 
Turtle (Chrysemys picta) in Plymouth County, Massachusetts, USA, on 23 September 2014. Photo: M.T. Jones. e. Fingernail 
clam (Sphaerium sp.) attached to the front foot of a young Eastern Painted Turtle in Berkshire County, Massachusetts, 
USA, on 24 April 2018. Photo: M.T. Jones. f. Adult Eastern Elliptio firmly attached to the food of an adult Snapping Turtle 
(Chelydra serpentina) in Hampshire County, Massachusetts, USA, on 11 July 2016. Photo: S.L. Johnson.
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times freshwater turtles were observed without mus-
sels attached to their feet, the phenomenon appears to 
be a regular occurrence, as we observed it in three dis-
tinct watersheds and in three freshwater turtle species.
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