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Abstract.—The non-native channeled apple snail, Pomacea insularum, has spread
rapidly in a number of wetlands and lakes in Florida that fall within the range of the en-
dangered Snail Kite (Rostrhamus sociabilis). We observed Snail Kites foraging on P. in-
sularum on a central Florida lake and found that the kites had difficulties capturing and
consuming the large non-native snails. Kites dropped 44% of channeled apple snails cap-
tured, compared to a 0% drop rate by kites capturing native apple snails (P. paludosa),
and 1% reported by another study. Kites also took longer to extract the flesh from P. in-
sularum compared to P. paludosa, but this may be offset by the larger caloric value of the
former. The extremely high drop rate may preclude some Snail Kites (e.g., juveniles)
from meeting their caloric needs, but this and many other questions regarding the poten-
tial impact of the spread of P. insularum needs to be investigated more thoroughly.

There has been a rapid expansion of non-native channeled apple
snails in peninsular Florida wetlands and lakes. Rawlings et al. (2007)
used genetic analyses recently to identify the most widespread non-na-
tive apple snail as Pomacea insularum (not P. canaliculata as previously
thought). Another non-native, the spike-topped apple snail (P. diffusa)
has existed in Florida for decades, but its populations remain re-
stricted to a few small areas and their potential impacts appear less of
a concern (Rawlings et al. 2007).

Growing concern about the invasive P. insularum stems, in part,
from its rapid expansion into the range of the endangered Florida
Snail Kite (Rostrhamus sociabilis plumbeus). Questions have been
raised regarding the kites’ ability to rely on the much larger P. insu-
larum as a substitute for its normal prey, the native Florida apple snail
(P. paludosa) (Rawlings et al. 2007). Takekawa and Beissinger (1983)
reported that kites can capture and consume non-native spike-topped
apple snails, and we had anecdotal evidence that kites also consumed
P insularum.

The Snail Kite has structural attributes in its claws and beak that
make it adept at capturing and consuming the golf-ball sized native ap-
ple snail (Snyder and Snyder 1969). Florida apple snail adults typi-
cally range in size from 30-45 mm in height (see Fig. 1 for standard
shell measurements) and rarely exceed 60 mm (Hanning 1979, Sykes
1987, Darby, unpublished data). In contrast, P. insularum found in
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Snail Kites dropped the large channeled apple snails 44% of the
time, compared to 1% or less noted for kites capturing native snails
(Cary 1985, Sykes et al. 1995, this study). Channeled apple snails
weighed approximately five times as much as native apple snails.
Beissinger (1990) reported the time for a Snail Kite to extract and eat
the flesh from Florida apple snails as 95.7 + 37.3 s (SD), or roughly one
third the extraction times we recorded for kites eating the large non-
native. Takekawa and Beissinger (1983) provided no indication that
kites had trouble foraging on non-native apple snails, but this likely re-
flects the fact that the kites they observed were eating spike-topped ap-
ple snails, which are similar in size to the Florida native (Thompson
1984, Rawlings et al. 2007).

We found no reports of any of the three subspecies of Snail Kites
(R. s. plumbeus, R. s. soctabilis, R. s. major) foraging on P. insularum,
noting that the range of this snail overlaps with R. s. sociabilis in
South America (Sykes et al. 1995, Rawlings et al. 2007). R. s. sociabilis
also occurs in wetlands supporting P. urceus (Burky et al. 1972, Don-
nay and Beissinger 1993), another apple snail with shell height >100
cm; again, we found no reports of kites eating these large snails. Al-
though studies have shown that kites select larger snails (i.e., they
rarely eat snails <20 mm shell length), the upper limit of what they can
handle has never been questioned. In reports of snail sizes consumed
by kites (with only four snail species noted, P. paludosa, P. doliodes, P.
scalaris, P. canaliculata), the largest snail eaten was 86 mm shell
length (Tanaka et al. 2006), and they rarely consumed snails > 60 mm
(Beissinger 1983, Bourne 1985, Bourne 1993, Tanaka et al. 2006, also
see review by Sykes et al. 1995). Snail kites may simply be less profi-
cient at grasping the 95 mm (average) P. insularum, noting that kite
claw plus toe lengths are 49 to 68 mm (Sykes et al. 1995). The 175 g av-
erage weight of P, insularum might have been a challenge as well,
given that this is approximately 45%, 43% and 37% of the total weight
of juvenile, adult male, and adult female kites, respectively (Valentine-
Darby et al. 1997). We suspect that the high degree of individual vari-
ation in drop rates reflected age and/or inexperience, with juveniles
more likely to drop snails compared to adults.

Longer extraction times for P. insularum may simply reflect the ef-
fort required to extract a larger amount of flesh from the shell, and this
could be offset by the caloric gain. However, kites expend more energy
in getting an exotic snail to the perch; they dropped 44% of the exotic
snails captured. Quantifying this tradeoff in caloric gain relative to the
additional effort of capture would require more thorough examination.
A simplistic example follows: a juvenile kite that captures and con-
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sumes four native snails (35 g each) obtains a 140-g prey item with the

cost of carrying 9% of its body mass (on four flights to a perch); it

spends 384 s to consume the prey. In comparison, a juvenile kite that

captures four exotic snails (174 g each) but drops three, obtains 174 g of
snail (24% more than if eating four natives), but carries 45% of its own

body mass (on one full flight to a perch and three flights to the point of
dropping snails); it takes 333 s to consume the prey. Clearly, the net ca-

loric gain is not directly proportional to the larger size prey, and under

some circumstances, depending on the individual drop rate, there

could be a net loss when attempting to forage on P. insularum. We have

particular concern for juveniles that may exhibit high drop rates which

may lead to insufficient calorie intake. Newly fledged kites, when cap-

turing P. paludosa, were described as ‘proficient at capturing snails but

unskilled at extraction’ (Sykes et al. 1995). Bennetts and Kitchens

(1999) identified 30-60 d post fledging as being the period of greatest -
risk of mortality for Florida snail kites, and alluded to their inexperi-

ence in foraging on their own. The large size of P. insularum may exac-

erbate the potential for newly fledged kites to suffer mortality

associated with food handling difficulties, and there could be demo-

graphic consequences for Snail Kites reflected in lower juvenile sur-

vival (e.g., see Dreitz et al. 2004). Other questions, such as the

potential for parasites harbored by P, insularum to harm kites (Rawl-

ings et al. 2007) and their potential impacts on wetland vegetation

(Carlsson et al. 2004), should also be investigated.
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