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Abstract

The diet of Dekay’s brownsnake, Storeria dekayi, was studied by examining 84 fecal

samples from 74 snakes. Remains of slugs (i.e., shells, jaws, and radulae) were present in 47

(56%) samples; while earthworm setae were found in 6 (7%). Seven (8%) additional samples

contained both slug and earthworm remains. Fourteen samples lacked any identifiable slug

or earthworm remains. Proportions of prey were similar between sexes and between age

classes.  Among female S. dekayi, larger individuals consumed, on average, larger prey than

smaller individuals, such a trend was lacking in males. In addition, incidental food items are

documented, as well as a method for estimating prey size (i.e., slug length and mass) from

shells found in scats.

Introduction

Dekay’s brownsnake, Storeria dekayi (Figure 1), is a small

natricine snake found throughout much of the eastern United

States and Canada. Rossman and Meyer (1990) suggested that

the dentition of S. dekayi may be adapted to feeding on slugs,

and that these snakes are also capable of extracting snails from

their shells. The diet of S. dekayi in Pennsylvania is reported to

consist primarily of slugs and earthworms (Hulse et al., 2001).

Within Pennsylvania, diet appears to vary geographically, with

slugs being predominant in the northwest (Gray, 2013; Gray, in

press), while Ernst (2003) found earthworms to be the primary

prey at two southeastern Pennsylvania sites. Such variation in

diet also exists in other parts of the species’ range. For example,

in Indiana and Ontario, slugs are primarily consumed (Judd,

1954; Catling and Freedman, 1980; Minton, 2001); while in

Maryland, Illinois, and Kansas, earthworms are predominant as

prey (Kelly et al., 1936; Smith, 1961; Pisani, 2009). Other

reported food items of S. dekayi include soft-bodied insect

larvae, snails, small frogs, amphibian eggs, small fish, and sow

bugs (Wright and Wright, 1957; Oldfield and Moriarty, 1994).

The use of regression analysis has been used to estimate prey

size and numbers from prey remains found in snakes (Godley et

al., 1984), birds, and mammals (Fowler et al., 1998). In particu-

lar, Fowler et al. (1998) described the use of fish otoliths found

in seal and seabird droppings or regurgitates to estimate fish

length and mass. Godley et al. (1984) used crayfish gastroliths

to estimate the size and number of crayfish consumed by snakes

in the genus Regina. Such methods have several advantages

over sacrificing animals for dissection, or forced regurgitation to

study diet. First, fecal material is easily obtained from snakes

during routine handling without causing too much undue stress.

The snake does not have to be sacrificed to obtain a fecal sam-

ple. In addition, forcing gravid females to regurgitate prey items

may cause harm to the female or her developing offspring. Once

a snake regurgitates a food item, it may not re-swallow it, thus

causing it to lose much needed energy and nutrients.

The purpose of this study was to examine fecal samples from

free-living S. dekayi to better understand the relative importance

of slugs and earthworms in the diet. I also used regression

analysis to estimate prey size and numbers from prey remains

found in fecal samples. 

Materials and Methods

Man-made debris (e.g., tar paper, wooden panels, and lino-

leum) along a vegetated slope in northwest Pennsylvania were

searched for S. dekayi between March and September 2012, and

March and August 2013. A description of the site and natural

history of the population of S. dekayi is provided in Gray (in

press). Snakes were hand-captured, sexed, and their snout–vent

length (SVL) and tail length measured to the nearest millimeter.

Mass for each snake was obtained with a spring scale accurate to

0.1 g. As per Hulse et al. (2001), males that were at least 175

mm SVL, and females that were at least 220 mm SVL, were

considered to be mature; those smaller than the respective values

were classified as juveniles. A portable cautery unit was used to

individually mark each snake (Winne et al., 2006).

Fecal samples (n = 80) were collected from 74 S. dekayi by

holding the vent of each snake directly over a vial containing

70% isopropyl alcohol. A label containing the snake’s ID num-
Figure 1. Dekay’s brownsnake, Storeria dekayi, Erie County,
Pennsylvania.
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ber and the date was placed in each vial. Samples were later

placed in a petri dish with tap water and examined with a dis-

secting microscope at 10× and 30× magnifications. Four addi-

tional fecal samples were collected directly in petri dishes and

examined for live parasites. Slug shells, jaws and radulae, and

earthworm setae were noted if found. Slug shell length (SL) was

measured medially along the long axis; slug jaw width (JW) was

measured at its widest point. Both SL and JW were measured to

the nearest 0.1 mm using a BioQuip® Miniscale. Measurements

of SL only included the calcified portion of the shell, as the

periostracum in some instances was damaged. I performed G-

tests to determine whether proportions of slugs and earthworms

in the diet differed significantly between snake age classes and

between sexes. I used Student’s t-tests (two-tailed) to compare

differences between means. Prior to performing t-tests, an F-test

was used to determine whether variances were homogenous. In

the event variances were heterogeneous, a t-test assuming un-

equal variances was employed. I used linear regression analysis

and analysis of variance (ANOVA) to examine the relationship

between snake SVL and prey size (i.e., SL). With the exception

of G-tests, for which a calculator was used, data analysis was

performed using Microsoft Excel 2010. Alpha was set at 0.05

for all tests.

The following assumptions were made to justify estimating

prey size from slug remains, and are similar to those given in

Godley et al. (1984). Specifically, I assumed: 1) Storeria dekayi

feed primarily on slugs. 2) Slug shells (jaws and radulae) are not

digested. 3) Slug shell length increases directly with slug body

length. 4) Slug shells (jaws and radulae) are easily acquired

from fecal samples of S. dekayi.

For the estimation of prey size (BL and mass) from SL,

slugs, Deroceras reticulatum (n = 25) were collected from the

study site, drowned in tap water, then subsequently placed in

50% isopropyl for 24 h, then 70% isopropyl for another 24 h.

Body length (BL) of slugs were measured to the nearest 0.1 mm

with dial calipers. Slug mass was obtained with a digital scale to

the nearest 0.01 g. Only 19 D. reticulatum were available for

measurements of mass. Slug shells were dissected out and SL

measured to the nearest 0.1 mm with a BioQuip® Miniscale. I

used regression analysis to estimate slug BL and mass from SL.

Results

Prey remains were found in 60 of 84 fecal samples: 47 with

slug remains (Figure 2), six with earthworm setae (Figure 3),

and seven with both slug and earthworm remains.  Slug shells (n

= 80) were asymmetrical with the nucleus located laevo-posteri-

orly, and were characteristic of those in the family Limacidae

(Reuse, 1983). The majority of the jaws (n = 41) observed were

smooth with a median anterior projection (oxygnathous) and

typical of the Limacidae. Two crescent-shaped, ribbed (odonto-

gnathous) jaws, characteristic of the Arionidae, were also found.

Male S. dekayi contained 1 or 2 radulae, 1–3 shells, and 1 or 2

jaws; females contained 1–5 radulae, 1–8 shells, and 1–7 jaws

(Figures 4, 5 and 6). Proportions of slugs, earthworms, and both

slugs and earthworms in fecal samples were not statistically

different (G = 0.75, df = 2, P > 0.05) between males and females 

(Table 1). Proportions of slugs, earthworms, and both slugs and

earthworms in fecal samples were not statistically different (G =

Figure 2. Slug shell and oxygnathous jaws (20× magnification) found
in a Storeria dekayi fecal sample.

Figure 3. Earthworm setae (50× magnification) found in a Storeria
dekayi fecal sample.

Table 1. Frequencies of slug, earthworm, and both slug and earthworm
remains found in fecal samples from male and female Storeria dekayi.

Prey remains

Slug Earthworm Both Totals

Males 25 4 3 32

Females 22 2 4 28

Totals 47 6 7 60

Table 2. Frequencies of slug, earthworm, and both slug and earthworm
remains found in fecal samples from juvenile and adult Storeria dekayi.

Prey remains

Slug Earthworm Both Totals

Juveniles 17 1 3 21

Adults 30 5 4 39

Totals 47 6 7 60
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Figure 4. Frequency distribution of slug radulae obtained in fecal
samples from male (n = 12) and female (n = 15) Storeria dekayi.

Figure 6. Frequency distribution of slug jaws obtained in fecal samples
from male (n = 10) and female (n = 15) Storeria dekayi.

Figure 8. Relationship of slug shell length to slug mass for Deroceras
reticulatum (n = 19).

Figure 5. Frequency distribution of slug shells obtained in fecal samples
from male (n = 22) and female (n = 21) Storeria dekayi.

Figure 7. Relationship of slug shell length to slug body length for
Deroceras reticulatum (n = 25).

Figure 9. Relationship of Storeria dekayi snout–vent length to slug
(Deroceras reticulatum) shell length. Male S. dekayi (n = 25) are
represented by solid diamonds; female S. dekayi (n = 43) are
represented by open triangles.
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1.21, df = 2, P > 0.05) between juveniles and adults (Table 2).

Slug SL was strongly correlated to BL (r = 0.90) and this

correlation was significant (ANOVA F = 95.42, df = 1, 23, P <

0.001) (Figure 7). The regression equation: y = 6.286x + 1.2083

was used to estimate maximum slug BL from shells obtained in

fecal samples. Estimated maximum BL was 27 mm. Slug SL

was strongly correlated to mass (r = 0.95) and the correlation

was significant (ANOVA F = 155.15, df = 1, 17, P < 0.001)

(Figure 8). The regression equation: y = 0.2057x - 0.4211 was

used to estimate maximum slug mass from shells obtained in

fecal samples. Estimated maximum mass was 0.42 g. There was

no significant difference (t = -1.50, df = 61, P = 0.138) between

the length of slug shells found in samples from male (mean =

1.4  ± 0.2 mm, range 0.8–2.9, n = 24) and female (mean = 1.7 ±

0.2 mm, range 0.7–4.1, n = 43) S. dekayi.  The correlation

between male SVL and SL was very weak (r = 0.11) and not

significant (ANOVA F = 0.30, df = 1, 23, P = 0.59) (Figure 9).

Female SVL and SL were positively and significantly correlated

(r = 0.71) (ANOVA F = 41.88, df = 1, 41, P < 0.01) (Figure 9).

There was a significant difference (t = -2.74, df = 65, P = 0.008)

between the length of slug shells found in samples from juvenile

(mean = 1.3 ± 0.2 mm, range 0.7–2.0, n = 23) and adult (mean =

1.7 ± 0.2 mm, range 0.8–4.1, n = 44) S. dekayi.  Slug remains

were predominant in all sampled months except September,

which had a single sample with earthworm setae (Figure 10).

All 84 samples contained undigested plant material and soil

grains. Plant material included fragments of leaves, flowers, and

stems, as well as seeds (Figure 11). Soil grains were more preva-

lent in fecal samples that also contained earthworm setae. Six

samples contained fragments of millipedes (Figure 12). Sixteen

fecal samples contained one (n = 10), two (n = 5), and four (n =

1) mites (Figure 13) of the order Parasitiformes (suborder

Mesostigmata) and order Acariformes (suborder Prostigmata).

One of the mites observed was alive in a fresh fecal sample

(Figure 14). Immature nematodes were observed in four sam-

ples, two alcohol preserved and two fresh. An insect

(Homoptera) was found in a single sample (Figure 15). Whole

and fragments of snail shells (to 2.1 mm in width) were present

in four samples. A single sample included 8 gastropod eggs

(Figure 16). The outer layer of the eggs was 2.0 mm by 1.9 mm,

a gelatinous substance was found between the outer layer and

the 1.3 mm blastula. A glass sphere was found in one fecal

sample; a 3.2 mm piece of glass was found in another. Four

fecal samples contained from one to numerous immature nema-

todes (Figure 17).

Discussion

Few studies have quantified the relative importance of slugs

and earthworms in the diet of S. dekayi, and those that have,

consist of relatively small sample sizes.  Judd (1954) found slug

remains in six, earthworm setae in two, and remains of both

slugs and earthworms in one S. dekayi. Surface (1906) reported

that slugs and snails represented 67% and earthworms 17% of

the food items found in four S. dekayi. Surface did not mention

whether any of the specimens contained both slugs and earth-

worms. Of 18 S. dekayi examined by Hamilton and Pollack

(1956), 14 had eaten earthworms and four had consumed slugs.

Of six scats examined by Pisani (2009), five contained earth-

worm setae. Fitch (1999) noted that two S. dekayi had eaten D.

laeve. Both Pisani’s and Fitch’s observations were from snakes

in Kansas. The proportion of slugs in the diet of the present

study was higher, but similar to those of Judd’s and Surface’s.

Of 13 S. dekayi from my site that regurgitated prey, ten dis-

gorged slugs (Arion sp. and Deroceras sp. and D. reticulatum),

three disgorged earthworms (Gray, 2013; Gray, unpublished

data). The reason for the greater proportion of slugs in the diet

may be due to several factors. Earthworms may be less abundant

than slugs. Slugs appeared to be encountered more frequently

than earthworms at my site. Earthworms may be more difficult

to capture and ingest whole. Earthworms may autotomize their

tail end if it is grasped, and subsequently escape.  Finally, slug

remains (e.g., jaws and shells) are more easily detected than are

earthworm setae, which typically require higher magnification to

observe (30×).

Two limacid slugs occur at the study site, D. laeve and D.

reticulatum, with the latter being much more abundant. The

shells, especially those larger than 3 mm, and oxygnathous jaws

were likely from D. reticulatum. Some of the smaller shells (# 3

mm) could have been from D. laeve or immature D. reticulatum.

Three arionid slugs, A. hortensis, A. intermedius and A. sub-

fuscus, are found at the site. When offered A. subfuscus, captive

S. dekayi refused to consume them (Gray, pers. obs.).  The

odontognathous jaws were likely from A. hortensis, as S. dekayi

does consume this species at the site.

The estimated maximum BL (27 mm) of slugs in the present

study was the same as that for eight slugs (mean BL 15.5 ± 6.4

mm, range 7.0–27 mm, n = 8) disgorged by S. dekayi. In addi-

tion to producing mucus as a defense, slugs may contract, thus

increasing their girth, to try to prevent being consumed. It is

possible that slugs larger than 27 mm BL have too much girth to

be consumed by S. dekayi. Feeding trials utilizing slugs of

various BLs could be conducted to test this hypothesis. Esti-

mated maximum mass (0.42 g) was slightly higher than the

maximum mass of 0.25 g observed in regurgitated slugs. Water

content of slugs can vary considerably due to loss by evapora-

tion, mucus production, and defecation, or gains such as feeding

and absorption (Runham and Hunter, 1970; South, 1992).

Increased mucus production during locomotion in a saturated

environment caused D. reticulatum to lose 17% of its original

body weight in 40 minutes (Dainton, 1954). The use of alcohol

to preserve the slugs used in the regression analysis may also

have significantly altered the water content, thus confounding

the estimation of mass.

Male SVL was a poor predictor of prey size (SL) (r  = 0.01,2

P = 0.59); female SVL was a better predictor of SL (r  = 0.50, P2

< 0.01). These differences are likely the result of male S. dekayi

having relatively larger heads and gapes than females, allowing

them to consume a wider range of prey sizes.

The difference in prey size, as implied from SL, between

juvenile and adult S. dekayi is expected. Within species, larger

snakes have a larger gape and consume larger prey than smaller

conspecifics (Arnold, 1993). In S. dekayi, females are on aver-

age larger than males (King, 1997; Gray, in press). Based on

body size, one would expect females to consume relatively

larger prey than males. This, however, is not the case. King
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Figure 13. A mite (50× magnification) found in a Storeria dekayi fecal
sample.

Figure 14. A mite (50× magnification) found alive in a fresh Storeria
dekayi fecal sample. The mite was likely in or near the snake’s cloaca
when the sample was collected.

Figure 15. An immature insect (Homoptera) (20× magnification) found
in a Storeria dekayi fecal sample.

Figure 16. One of eight gastropod eggs (20× magnification) found in a
Storeria dekayi fecal sample.

Figure 17. Nematode found in a Storeria dekayi fecal sample. The bar
in the image represents 1 mm.

Figure 18. A section of Storeria dekayi stratum corneum (20× magnifi-
cation) found in a fecal sample from a Milksnake, Lampropeltis tri-
angulum. The undigested stratum corneum could be mistaken for a shed
snake skin. 161



(1997) demonstrated that male S. dekayi have relatively larger

heads than females. Sexual dimorphism in head size may reduce

differences in maximum prey size, resulting in a greater overlap

in prey size between male and female S. dekayi than might be

expected on the basis of body size alone (King, 1997, 2002).

The relatively larger head of male S. dekayi may help explain the

results of the current study, with no significant difference in

prey size (inferred from SL) between sexes despite a significant

difference in body size. The lack of a significant correlation

between male SVL and SL implies that male S. dekayi may

consume a wider range of prey sizes compared to females of

equal SVL.  The significant correlation between female SVL

and SL implies that as female S. dekayi increase in SVL, the

average size of prey consumed increases.

Because each slug has only one shell, jaw, and radula, it is

possible to determine the minimum number of prey consumed

by S. dekayi by the remains occurring with the highest

frequency. For example, an adult female (247 mm SVL) S.

dekayi contained seven shells, three jaws, and two radulae.

Thus, it can be assumed that this specimen consumed at least 7

slugs within the past day or two. Unfortunately, it is not possible

to estimate the number of earthworms consumed from setae

found in fecal samples. If earthworm setae are present, it can

only be stated that at least one earthworm was consumed.

The size of the mites (0.2–0.7 mm) makes it highly unlikely

that they were prey of the snakes. The live mite found in a fresh

fecal sample must have been in or near the cloaca when the

sample was collected. It was not possible to determine whether

the mite I observed was parasitic on the snake or not. Ernst

(2003) found mites under the scales of 41 of 702 S. dekayi

examined from his two southeastern Pennsylvania sites. He

considered the rates of mite infestation in Pennsylvania popula-

tions to be low. Mites in the genus Riccardoella are reported to

live in the mantle cavity of slugs, including D. laeve and D.

reticulatum (McDaniel, 1979; Godan, 1983). However, none of

the mites found in fecal samples resembled Riccardoella

(McDaniel, 1979). Furthermore, none of the D. reticulatum (n =

25) dissected for use in the regression analysis contained mites

in the mantle cavity. Gray (2013) documented a millipede that

was disgorged along with slugs by a S. dekayi. Millipedes,

mites, insects, snail shells, and glass found in fecal samples were

most likely ingested incidentally by the snakes while consuming

slugs or earthworms. It is also possible that such items were

initially consumed by slugs and earthworms, which were in turn

consumed by the snakes.

Previous reports of soft-bodied insect larvae, beetles, and

isopods as food items of S. dekayi (Atkinson, 1901; Judd, 1954;

Wright and Wright, 1957; Langlois, 1964) are more than likely

the result of accidental ingestion by snakes while consuming

slugs or earthworms. Sow bugs were abundant under cover at

my site, yet no isopod remains were observed in any of the 84

fecal samples. McCauley (1945) reported on two S. dekayi from

Maryland. One contained a polygonaceous seed and a shed skin

from a S. dekayi. McCauley’s second specimen had small am-

phibian eggs and considerable vegetable remains. On two occa-

sions, Ernst (2003) observed captive female S. dekayi consume

neonates. The shed skin observed by McCauley may have been

the stratum corneum of a consumed conspecific. The keratinized

stratum corneum does not digest, and may be mistaken for a

shed skin (Figure 18). McCauley did not specify the actual size

of the supposed amphibian eggs he observed. The gastropod

Figure 10. Relative percentage of prey remains in fecal samples
obtained from Storeria dekayi during March–September. The number in
parentheses following each month represents the total number of
samples for that month. For example, in July there were 10 samples,
nine (90%) containing slug remains and one (10%) with both slug and
earthworm remains. 

Figure 11. Leaf fragments (20× magnification) found in a Storeria
dekayi fecal sample.

Figure 12. Fragment of a millipede (20× magnification) found in a
Storeria dekayi fecal sample. In the upper portion of the image is a slug
shell.
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eggs I found in a S. dekayi fecal sample resembled amphibian

eggs, but were much smaller (2.0 × 1.9 mm). I suspect a slug

was consumed before it had laid its eggs. The slug was digested,

but the eggs managed to pass through, although no longer devel-

oping. How they managed to survive the digestive tract of the

snake is uncertain. Arionid eggs have a calcareous coating

(South, 1992). Whether this coating would allow the eggs to

pass through the snake’s digestive tract intact is unknown. The

eggs I observed were translucent and appeared not to have a

calcareous coating. The considerable amount of vegetable re-

mains McCauley observed would be consistent with fecal sam-

ples containing slug remains.

Although S. dekayi is reported to feed on snails (Rossman

and Myer, 1990), it is unlikely that the shells and shell frag-

ments observed in fecal samples were prey. The sizes of the

shells (1.0–2.1mm) make it unlikely that they would have been

sought out by the snakes.

Endoparasitism in S. dekayi seems to be low. In my study,

only four of 84 fecal samples contained immature nematodes.

Judd (1954) found nematodes (Rhabdias fuscovenosa?) in three

of 10 S. dekayi from London, Ontario. Pisani (2009) examined

six scats of S. dekayi from Kansas, and observed rhabditiform

larvae in one of them. Ernst and Ernst (2006) list Cosmo-

cercoides dukae, Rhabdias fuscovenosa, R. vellardi and

Rhabdias sp. as parasitizing S. dekayi.

It is likely that a study specifically designed to sample for

endoparasites would yield higher incidences. Such a study

should utilize direct smears and fecal floatation methods, as well

as taxon-specific mounting and staining procedures.

Slugs appear to be the predominant prey for S. dekayi in the

northern portion of the species’ range (Logier, 1958; Lazell,

1976; Minton, 2001; Johnson and Stark, 2013; Gray, in press),

although King (2002) noted that earthworms are primarily

consumed in the Lake Erie area. In southern populations earth-

worms (Kelly et al., 1936; Hamilton and Pollack, 1956) or slugs

(Palmer and Braswell, 1995; Gaul, 2008) may be the primary

prey. The predilection for slugs in the diet of northern popula-

tions may partially be explained by the post-Quaternary intro-

duction theory of megadriles, which suggests that native earth-

worms were extirpated from glaciated regions during glaciation,

and were later introduced by agents/vectors such as man

(Reynolds, 1994; Reynolds and Wetzel, 2004). Slugs, of course

would also have been extirpated from the region. However,

compared to earthworms, which are poor dispersers (Reynolds

and Wetzel, op. cit.), gastropods are better dispersers. Presently,

very few earthworms considered native to North America occur

north of the Wisconsinan glacial boundary; conversely, native

slugs (e.g., D. laeve, Megapallifera mutabilis, Pallifera spp.,

and Philomycus spp.) occur well into glaciated regions of the 

United States and southern Canada (Hubricht, 1985; Grimm et

al., 2009). South of the glacial boundary both native earthworms

and slugs would have been present. Therefore, populations of S.

dekayi in the north likely evolved to consume slugs; while for

those in the south, the preference of prey was dependent upon

which prey were more available at a given locale. A similar

trend in prey preference is seen with ring-necked snakes,

Diadophis punctatus. In northern populations where native

earthworms are absent, plethodontid salamanders are the pri-

mary prey; while in the south, earthworms are predominant

(Gray, 2010). In North Carolina however, earthworms are pre-

dominant in the diet of D. punctatus in the Coastal Plain,

whereas plethodontid salamanders are primary prey in the

Mountains (Palmer and Braswell, 1995). The introduction of

nonnative earthworms and slugs into North America has pro-

vided S. dekayi, and other slug- and earthworm-eating snakes,

an abundant and widely distributed food source (Gray, 2005;

Gray and Lethaby, 2008). In Erie County, Pennsylvania, non-

native slugs and earthworms are abundant at sites with S. dekayi

and/ or S. occipitomaculata (Gray, 2010; Gray et al., 2013).

Exotic species may act as a selective force on native species

with which they interact. In Australia, the introduced cane toad,

Rhinella marina, is toxic and fatal to most snakes that would

consume them. However, two Australian snakes, Pseudechis

porphyriacus and Dendrelaphis punctulatus, have adapted to

the toads by evolving relatively smaller heads (Phillips and

Shine, 2004). A relatively smaller head and gape decreases the

snake’s ability to ingest a toad large enough to make a fatal meal

(Shine and Bonnet, 2009). Native species may also make evolu-

tionary adjustments to an invading exotic which enables them to

utilize the exotic to their benefit (Cox, 1999). The butterfly

Euphydryas editha has rapidly evolved to prefer an exotic

plantain, Plantago lanceolata, over its native host plant, Chi-

nese houses, Collinsia parviflora (Singer et al., 1993). King et

al. (2006) noted more rapid growth and attainment of larger

body size in Lake Erie watersnakes, Nerodia sipedon insularum,

that have shifted their diet to predominantly round gobies, Neo-

gobius melanostomus. Whether or not S. dekayi prefers exotic

slugs or earthworms to native ones has not been determined.

However, nonnative slugs Arion spp., A. hortensis and D.

reticulatum, and the exotic earthworm Lumbricus rubellus are

the predominant prey of S. dekayi at my site. It seems very likely

that the ubiquitous nonnative slugs and earthworms have made

it possible for S. dekayi and other species, such as Thamnophis

brachystoma, to thrive in urban areas (Gray, 2005; Gaul, 2008).
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