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ABSTRACT.—Information on the predation rate of Eastern Snapping Turtles (Chelydra serpentina serpentina)
and Western Fox Snakes (Pantherophis vulpinus) on waterfowl, particularly ducklings, is minimal. Most
information that exists focuses on the percent of waterfowl found in the diet of sampled turtles or snakes.
Although this information is useful, it does not elucidate the potential effect of reptile predation on
waterfowl populations by measuring predation rate (i.e., the number of sampled ducklings consumed by
reptile predators). We attempted to determine this by tracking the fate of 448 day-old Mallard (Anas
platyrhychos) ducklings from 1991–1994 on the Upper Mississippi River. A total of 120 ducklings were
preyed upon during the study (26.7% predation rate). Of these, 13 were consumed by Eastern Snapping
Turtles (2.9% predation rate) and four by Western Fox Snakes (0.8% predation rate). Predation rate by reptiles
was lower than mammals and similar to that of fish and birds, but several depredations with undetermined
sources could have been caused by Eastern Snapping Turtles. For a proper perspective on predation impacts
on duckling populations, one must also consider the influence of habitat quality as it relates to the
interactions of predation, food resources, and cover.

Reptiles have been implicated as substantial pred-
ators of upland nesting bird eggs and hatchlings
(Messmer et al., 1997). The Eastern Snapping Turtle
(formerly the Common Snapping Turtle, Chelydra
serpentina serpentina) is often listed as such a predator
(Thorp, 1994; Drilling et al., 2002), with the implication
that this turtle may significantly affect populations of
certain upland nesting bird species. Aspects of the
feeding biology of the Eastern Snapping Turtle have
previously been studied (reviewed by Spotila and
Bell, 2008), and it is known that numerous bird
species, including waterfowl, are consumed by this
turtle (e.g., Mahmoud and Klicka, 1979). However, in
a number of past reports from a variety of geographic
locations, the proportion of sampled turtles that
contained waterfowl remnants in the their guts was
relatively low. For example, with somewhat small
sample sizes, previous studies have found that
anywhere from 5.5–27% of the snapping turtles
analyzed contained bird remains in their stomachs
(e.g., Pell, 1940; Lagler, 1943; Coulter, 1957; Hammer,
1969). With a larger sample size, Alexander (1943)
found birds, including the Wood Duck (Aix sponsa),
only sparsely represented in the guts of snapping
turtles. Coulter (1957) found that predation by Eastern
Snapping Turtles resulted in an estimated loss of 10–
13% of duckling production in Maine. Yet, these
studies only revealed the frequency of occurrence and
volume of waterfowl found in the gut contents of
sampled turtles, rather than the proportion of avail-
able waterfowl hatchlings preyed upon by turtles (or
predation rate).

With the advent of miniaturized radio transmitters,
a handful of studies have tracked the fate of
individual ducklings. Krementz and Pendleton
(1991) documented a 6% depredation rate of radio-
marked Black Ducks (Anas rubripes) and a 1%
predation rate of radiomarked Mallard (Anas platy-
rhynchos) ducklings by reptiles on the Chesapeake Bay
(these reptilian predators they identified as Eastern
Snapping Turtles and Gray Ratsnakes, Pantherophis
spiloides, but did not report species-specific predation
rates). Korschgen et al. (1996a) reported one of 217
(0.5%) radiomarked Canvasback (Aythya valisineria)
ducklings was taken by an Eastern Snapping Turtle
in northwestern Minnesota. Published information on
Eastern Snapping Turtle predation of waterfowl on
the Upper Mississippi River (UMR) does not exist,
despite the common status of this turtle in the region
(Vogt, 1981; Oldfield and Moriarty, 1994).

A number of snake species are also known to prey
upon the eggs and hatchlings of numerous upland
nesting birds, including waterfowl. Glup and McDan-
iel (1987) found that Bullsnakes (Pituophis catenifer
sayi) were significant predators of the eggs and
hatchlings of several duck species when potential
mammalian predators were removed. Imler (1945)
found that Bullsnakes destroyed 45% of duck nests
under observation in a Nebraska wildlife refuge.
Ratsnakes have been reported as substantial predators
of cavity-nesting waterfowl, particularly Wood Ducks
(Strange et al., 1971; Muncy and Burbank, 1975;
Hansen and Fredrickson, 1990) and are known to
consume the eggs of the Giant Canada Goose (Branta
canadensis; Aldrich and Endicott, 1984). Western Fox
Snakes (Pantherophis vulpinus) have also been reported
as significant predators of duck eggs (Wheeler, 1984).
Along the UMR, Bullsnakes are often, although not
exclusively, found associated with bluff habitats, such
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as goat prairies, rather than water (Vogt, 1981;
Oldfield and Moriarty, 1994; Kapfer et al., 2008).
Because waterfowl tend to nest in upland habitats in
close association with water, it is less likely that
Bullsnakes are a substantial predator of their eggs or
hatchlings in this region. However, Western Fox
Snakes are often found in association with aquatic
habitats in this region and are more likely to have
opportunities to take waterfowl eggs or hatchlings as
prey on the UMR (Vogt, 1981; Oldfield and Moriarty,
1994; Harding, 1997). As with Eastern Snapping
Turtles, specific predation rates (number of available
ducklings taken by snakes) have not previously been
determined for snakes on the UMR.

The Mallard is a waterfowl species that commonly
breeds on the UMR (Cutright et al., 2006), yet limited
information exists on early posthatch duckling sur-
vival. Few previous studies have endeavored to
determine reptile predation rates from a large sample
of marked Mallard ducklings, although this has been
determined in other waterfowl species (Korschgen et
al., 1996a). Therefore, we attempted to determine the
significance of reptile predation on Mallard ducklings
on the UMR. We hypothesized that although often
referred to as substantial predators of ducklings, the
reptiles would consume young waterfowl less fre-
quently than other predators.

MATERIALS AND METHODS

Data collection occurred in Navigation Pools 7 and
8 of the UMR. Water levels and flow on the UMR are
controlled by a series of locks and dams that was
mostly constructed by the late 1930s to facilitate
commercial navigation. Pool 8 of the UMR denotes
the region that is impounded by Lock and Dam 8,
located near Genoa, Wisconsin, upstream to Lock and
Dam 7 located near Dresbach, Minnesota. This is a
37.5-km stretch of the river, representing an impound-
ed area of 10,117 ha. Pool 7 extends from Lock and
Dam 7 upstream to Lock and Dam 6, located near
Trempealeau, Wisconsin. This represents 19.0 km of
the river, encompassing an area 5,800 ha in size. Lake
Onalaska (2,025 ha) comprises the lower third of this
pool and consists mostly of shallow open water
(average #1.5 m in depth), channels, and islands. In
general, both pools include a wide range of aquatic
habitat types well suited for numerous waterfowl and
reptile species. These habitats include flowing open
water habitats, associated backwater sloughs and
wetlands, and riparian areas possessing various types
of structure and cover.

From 1991–1994, we conducted a radio telemetry
study to determine cause-specific mortality in Mallard
ducklings from hatching to 45 days of age on Pools 7
and 8 of the UMR. To accomplish this, we implanted
Mallard ducklings with crystal-controlled, two-stage
pulse radio transmitters (model BD-2GTI; Holohil
Systems, Ltd, Carp, Ontario, Canada) that weighed
1.4 g and with a life expectancy of approximately 45
days. We obtained Mallard ducklings by systemati-
cally searching islands within Pools 7 and 8 during
May through July each year. For each nest found, nest
status and stage of incubation were determined. We
then collected eggs from the nests after allowing the
female to resume incubation for at least 20 days
(normal incubation period is 24 days). Eggs were then

collected and artificially incubated until hatch via
procedures described in Korschgen et al. (1996a). Our
experimental brood consisted of a clutch (set of eggs
from the same nest) of 4–10 eggs that all hatched
within 12 h of each other. When a clutch hatched, we
determined body mass and sex for each duckling and
randomly assigned them to be radiomarked. We
attempted to radiomark approximately 75% of duck-
lings in each brood. We used accepted methods to
implant transmitters subcutaneously between the
scapulars of ducklings (Korschgen et al., 1996b).
Radios were implanted within a few hours of hatch.
Radiomarked Mallard ducklings were then released at
their natal nest to the adult female and subsequently
located daily from boat or aircraft. Radio tracking of
ducklings was conducted on Pool 7 during two
consecutive summers (1993 and 1994) and on Pool 8
for three years (1991, 1992, and 1993).

When mortality was observed in radiomarked
ducklings, the source of this mortality was deter-
mined. Often, this involved tracking transmitter
signals to a suspected predator or to scat passed by
the predator. In cases where reptiles were believed to
be responsible for the mortality of ducklings, the
suspected predator was humanely euthanized (in one
instance) or captured and returned to the laboratory.
In most instances, Eastern Snapping Turtles contain-
ing transmitters were held in captivity until transmit-
ters were passed in the feces, and the animal was then
released.

RESULTS

During the four-year study, the fates of 84 Mallard
broods totaling 448 day-old radio tagged ducklings
were determined in Pools 7 and 8. The number of
ducklings tracked varied with year (Table 1). A total
of 120 ducklings were preyed upon during the study
period (Table 2), yielding a predation rate (number of
predated ducklings / total number of ducklings with
transmitters) of 26.7%. Of these, 13 were taken by
Eastern Snapping Turtles from 1991–1994 in both
Pools. There were an additional 26 mortalities
attributed to unknown ‘‘aquatic predators’’ (unable
to identify because of limited visibility in the water,
but signal behavior indicated likely movement of the
transmitter by fish or turtle) in both pools during this
time. Four mortalities in Pool 8 were attributed to a
single Western Fox Snake in 1993 only (predation rate
5 0.8% for all years pooled). The pooled predation
rate of Eastern Snapping Turtles across all years was
2.9% (Table 2). Among all ducklings taken by pred-
ators the percentage of depredations attributed to
reptiles in both pools throughout the study was 14.2%.

TABLE 1. Number of Mallard ducklings radio-
marked in Pools 7 and 8 of the Upper Mississippi
River from 1991–1994.

Pool 7 Pool 8

1991 0 138
1992 0 51
1993 95 55
1994 109 0
Total 204 244
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Of the non-reptile predators observed to consume
ducklings, mammals, particularly Mink (Mustela
vison), were by far the most substantial (31.7% of total
predation observed).

The average age of ducklings last recorded alive
that were taken by Eastern Snapping Turtles was 3.4
6 4.0 (SD) days (median 5 2 days, range of 0–14
days). The four ducklings taken by a Western Fox
Snake were all from the same brood and were
consumed within one day of hatch and deployment
to the nest. The ducklings consumed by all other pred-
ators were an average age of 5.4 6 6.5 days (Table 3).

DISCUSSION

We documented that 10.8% of all observed Mallard
duckling depredations, resulting in a 2.9% predation
rate on the UMR were attributable to Eastern
Snapping Turtles. We also documented that the
Western Fox Snake was responsible for 3.3% of
duckling depredations observed, and a predation rate
of only 0.8%. Predation by Eastern Snapping Turtles
appeared to be quite variable both spatially and
temporally (Table 2) and the Western Fox Snake
predation we documented was attributable to a single
incident. This variation suggests that reptiles only
opportunistically feed on hatchling waterfowl. How-
ever, if we consider a worst-case scenario in which
snapping turtles are also responsible for the mortality
credited to unknown aquatic predators, predation by
these reptiles would have been less variable.

Of known sources of predation, the proportion of
ducklings taken by Eastern Snapping Turtles was
roughly equivalent to the proportion taken by fish
(9.2%) and avian (11.7%) predators. Mammals were
responsible for a larger proportion of total depreda-
tions (31.7%) than reptiles (14.1%; Table 2). Past
studies have also reported the significance of mam-

malian predators, such as Red Fox (Vulpes vulpes) and
Mink, of dabbling ducks during the breeding season
(Sargeant et al., 1984; Drilling et al., 2002). If the worst-
case scenario of snapping turtle predation is assumed,
and predation due to unknown aquatic predators is
added to known Eastern Snapping Turtle depreda-
tions, the observed predation rate for radiomarked
ducklings would be 8.7% in both pools over all years
(32.5% of observed predations). Under this assump-
tion, predation by Eastern Snapping Turtles rivals that
of mammals in this study. Although past observers
have reported a small percent of snapping turtles
sampled to contain duckling remains in their guts, this
does not necessarily reveal how this turtle directly
affects waterfowl populations. Our results allow the
actual rate of loss among sampled ducklings due to
Eastern Snapping Turtles, and other reptiles, to be
estimated.

Most Mallard duckling mortality on the UMR was
found to occur within two weeks of hatching, which
has been observed in other duckling survival studies
(Dzubin and Gallop, 1972; Ball et al., 1975; Orthmeyer
and Ball, 1990; Mauser et al., 1994; Korschgen et al.,
1996a). Ducklings taken by reptile predators, as well
as the majority taken by other predators, were within
this time frame (Table 3).

These results support our initial hypothesis that
reptile predators do not consume ducklings as
frequently as other predators, specifically mammals.
Our results, in conjunction with past research on
Eastern Snapping Turtle and Western Fox Snake diets,
also indicate that these reptiles only opportunistically
feed on ducklings. In fact, many previous publications
have alluded to the general opportunistic feeding
tendencies of snapping turtles, and report diets that
consist of various invertebrates, birds, amphibians,
reptiles, fishes, and vegetation (reviewed by Spotila

TABLE 2. Annual number of radiomarked Mallard ducklings taken by predators, and attributable percent of
overall predation, in Pools 7 and 8 of the Upper Mississippi River from 1991–1994.

Pool 7 Pool 8

Overall (Pred. rate / % total pred.)1993 1994 1991 1992 1993

Eastern Snapping Turtle 0 6 3 0 4 13 (2.9% / 10.8%)
Western Fox Snake 0 0 0 0 4 4 (0.8% / 3.3%)
Fish 1 0 6 4 0 11 (2.4% / 9.2%)
Unkn. aquatic predator 8 8 2 4 4 26 (5.8% / 21.7%)
Avian 3 2 5 2 2 14 (2.9% / 11.7%)
Mammal 20 0 4 0 14 38 (8.4% / 31.7%)
Unkn. predator 3 0 13 1 1 18 (4.0% / 15%)
Total 35 16 33 11 25 120 (26.7% / 100%)

TABLE 3. Age of radiomarked Mallard ducklings at the approximate time of predation (age last recorded
alive) in Pools 7 and 8 of the Upper Mississippi River, 1991–1994.

Predator N Average age (days) 6 SD Median age (days) Range (days)

Eastern Snapping Turtle 13 3.4 6 4.0 2 0–14
Western Fox Snake 4 0.5 0.5 0.5
Fish 11 3.2 6 4.8 2 0–17
Unkn. aquatic predator 26 6.0 6 8.3 2 0–33
Avian 14 5.1 6 6.2 2.5 0–18
Mammal 38 5.8 6 5.7 5 0–18
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and Bell, 2008). Coulter (1957) suggests that higher
predation rates of ducklings by snapping turtles may
occur in smaller aquatic systems where turtles and
waterfowl co-exist in high concentrations (such as an
isolated marsh). Although they will consume numer-
ous types of vertebrates, the Western Fox Snake is well
documented as primarily rodent predators (Ernst and
Ernst, 2003).

Aside from predation, Mallard ducklings face
numerous other substantial sources of mortality that
impact recruitment, including exposure and disease
(Krementz and Pendleton, 1991; Drilling et al., 2002).
For a proper perspective on predation impacts on
duckling populations, one must also consider the
influence of habitat quality as it relates to the
interactions of depredation, food resources, and cover.
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