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Lungless salamanders (Plethodontidae) are impor-
tant components of forest floor and stream ecosystems
in eastern North America, providing the majority of
small vertebrate biomass in some forests (Burton and
Likens 1975a, 1975b). Most studies of the prey items
of these salamanders have sampled stomach contents
from eastern red-backed Salamanders (Plethodon
cinereus) collected in the leaf litter (Jaeger 1978, 1980),
reinforcing the assumption that lungless salamanders
restrict their foraging to the immediate substrate. How-
ever, lungless salamanders may forage in other habi-
tats, exploiting invertebrates, such as phytophagous
insects, not normally associated with forest leaf litter. 

Lungless salamanders are extremely sensitive to
environ mental conditions, such as ambient air tempera-
ture and soil moisture (Spotila 1972). When exposed to
dry conditions, lungless salamanders rapidly lose water
and have a restricted foraging time (Feder and Londos
1984). Similarly, during dry periods, prey may also be
limited, further reducing foraging opportunities (Jaeger
1980). To avoid dry conditions, lungless salamanders
seek refuge under cover, where humidity remains con-
sistently high. Typically, lungless salamanders emerge
to forage at night or under wet conditions (Spotila
1972). 

On rainy nights, eastern red-backed Salamanders
have been observed climbing plants, presumably to
exploit underutilized food sources (Jaeger 1978). Al -
though eastern red-backed Salamanders and Northern
Two-lined Salamanders (Eurycea bislineata) have sim-
ilar diets and body sizes (Petranka 1998), plant-climb-
ing behaviour has not been documented in the Northern
Two-lined Salamander. After a thorough review of the
literature, i believe this is the first report of plant climb-
ing in the Northern Two-lined Salamander. i report the
results of a survey to determine the frequency of plant-
climbing behaviour of the Northern Two-lined Sala-
mander in central Ontario, near the northern limit of
the species’ range (Petranka 1998).

Methods and Materials 
Surveys of Northern Two-lined Salamanders were

conducted on four nights between 23 June and 29
August 2007 along Bat Lake Creek, a small stream in
Algonquin Provincial Park, Nipissing District, Ontario
(45°35'N, 78°32'W). After dark on rainy evenings, or
following an afternoon rain (2000 to 2330), 1–7 people
surveyed Bat Lake Creek by walking the banks and
visually searching for salamanders active on the sur-
face. We watched for salamanders on rocks and debris
or climbing on vegetation in the stream or on the stream
bank within 1 m of the water’s edge. When one was
located, its location (on the ground or elevated on a
plant or log) was noted. Salamanders were considered
to be “on the ground” when observed in the open on
leaf litter overlying the soil substrate, and were con-
sidered to be “climbing a plant” when found above the
soil-litter substrate on live or dead vegetation. 

All Northern Two-lined Salamanders observed were
captured, after which they were sexed (based on pres-
ence or absence of the mental gland) (Petranka 1998),
and snout–vent (SvL) and total length (TL) were meas-
ured with vernier callipers. Northern Two-lined Sala-
manders were then released at site of capture. 

Area surveyed was measured with a vinyl tape and
calculated as stream length × stream width, the latter
incorporating 1 m of stream bank on each side of the
watercourse. Nightly sampling effort is here defined
as the number of total person-hours of sampling per
night. A χ2 test of independence was conducted to
determine whether there was a significant difference
between the number of Northern Two-lined Salaman-
ders on the ground and climbing on plants. 

Results
During four night-time sampling events between

23 June and 29 August 2007, 19 adult Northern Two-
lined Salamanders were captured. The average snout–
vent length of these individuals was 31.8 mm (SD 1.3).
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eight of the Northern Two-lined Salamanders were on
the ground in the open and around rocks, and 11 were
on vegetation and fallen logs, ranging from 10 to 45 cm
above the ground (Table 1). The χ2 test revealed no
difference between Northern Two-lined Salamanders
on the ground and climbing plants (χ2 = 7.30, df = 3,
P = 0.06). 

Discussion
Nocturnal surface activity of stream-dwelling sala-

manders commences at dusk and peaks approximately
1 hour after dark (Holomuzki 1980). in the study re -
port ed here, just over half of the 19 Northern Two-lined
Salamanders observed on wet nights were climbing
vegetation. Although there was no significant differ-
ence between the number of Northern Two-lined Sala-
manders on the ground and climbing plants, it does
suggest that plant-climbing behaviour is common at
this location. 

Jaeger (1978) reported that eastern red-backed Sala-
manders climb plants to gain access to an underutilized
food source – plant-dwelling insects. Jaeger (1978) also
suggested that climbing single stems and foraging for
insects on the foliage provided a two-dimensional habi-
tat that was less complex than the three-dimensional
habitat in the leaf litter, thus facilitating the capture of
insects. The value of plant-climbing behaviour as an
important foraging technique for these salamanders
is further supported by Jaeger’s (1978) work, which
revealed that eastern red-backed Salamanders that
climbed plants had significantly greater volumes of
arthropod prey in their stomachs than individuals found
in the leaf litter. Jaeger (1978) also found that these
plant-climbing eastern red-backed Salamanders had
larger prey items in their stomachs, mainly plant-
dwelling insects (Hemipterans and Homopterans), than
those foraging in the leaf litter. 

Although i did not collect Northern Two-lined Sala-
manders to analyze the stomach contents, it seems like-
ly that Northern Two-lined Salamanders engaging in
plant climbing were consuming arthropod prey cap-
tured on vegetation. it is also noteworthy that the tim-
ing of plant-climbing behaviour (the hours after sunset)
coincides with peak activity of plant-dwelling insects
(Holomuzki 1980). 

Northern Two-lined Salamanders typically inhabit
streams and seeps (Petranka 1998), but they are known
to venture considerable distances into the adjacent for-
est (MacCulloch and Bider 1975). The surveys present-
ed here were limited to the stream bank (within 1 m
of the stream edge); therefore, any individuals further
away from the stream, whether in the leaf litter or
climbing on vegetation, were not captured. Because
Northern Two-lined Salamanders were not looked for
under rocks, many individuals were likely not counted. 

This is the first report of plant climbing in the North-
ern Two-lined Salamander. However, this behaviour is
not unexpected. in addition to the eastern red-backed
Salamander, other Plethodon ssp. and juvenile Ambys -
toma ssp. have been observed climbing plants (Bur-
ton and Likens 1975a; Jaeger 1978; Smith et al. 2011;
Osbourn et al. 2012). Generally, salamanders within
the genera Plethodon, Aneides, and Eurycea are com-
petent climbers, and some salamander species live in
vertical habitats, such as trees, rock crevices, cliffs,
and caves (Noble and Marshall 1929; Stebbins 1951;
Peck and richardson 1976). 

Lastly, due to the secretive and nocturnal nature of
Northern Two-lined salamanders, plant climbing in this
species may have been noted previously but not pub-
lished. One such opportunistic observation was made
of a single Northern Two-lined Salamander (Canadian
Museum of Nature 2834, 2 km south of Bishopton,
Quebec, 4 June 1954, collected by J. S. Bleakney and
F. r. Cook) climbing on a stem projecting above the
water among tufts of grass among a Pseudacris cru-
cifer (Spring Peeper) chorus in a flooded field with a
stream flowing through it (F. r. Cook, Canadian Muse-
um of Nature, personal communication, 2013). 

New techniques to study the movements of salaman-
ders, such as using fluorescent powders (Smith et al.
2011), may yield new observations of plant climbing
in other species in the future. if stream salamanders reg-
ularly make forays into stream-side habitats and climb
plants in search of prey, conservation of both streams
and their adjacent riparian habitat may be required to
maintain populations. 
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TABLe 1. Locations of Northern Two-lined Salamanders (Eurycea bislineata) (on the ground or climbing plants) captured
along Bat Lake Creek, Algonquin Park, Ontario, in summer 2007. effort is defined as the number of hours spent searching
the creek and bank (1 m on each side of the stream bank) × the number of persons searching; the area (m2) was defined as
the length of stream × the width of the stream and 1 m on each stream bank. 

Date # Salamanders # Salamanders effort Area Salamanders Salamanders
(2007) on Ground Plant Climbing Total Persons (hours) (m2) per hour per m2

23 June 0 1 1 1 1 90 1 0.01
8 July 3 7 10 3 4.5 222 2.22 0.04
14 July 4 0 4 2 1.33 105 3.00 0.03
29 August 1 3 4 7 7.58 150 0.52 0.02
Total 8 11 19 13 14.41 567 1.31 0.03
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