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Summary
Eastern mud salamander surveys were conducted weekly from April to November 2020 within the historic
habitat of the only confirmed sighting location in 1953. No mud salamanders were observed during this time
and it appears that the species has been extirpated from the site. Groundwater contamination from a nearby
landfill, a C3 Known Contaminated Site, is the possible cause of the extirpation of the species. However, it
is possible that there are still extant populations within the Pinelands. More surveys are necessary at cedar
swamps in the interior of the Pinelands, which may retain high water quality due to isolation from human
encroachment.
Background
Herpetologist Roger Conant reported the first eastern mud salamander (Pseudotriton montanus montanus) in
New Jersey, which was discovered in 1953. The husband of his house cleaner was clearing a ditch at the
edge of an abandoned cranberry bog and turned over a shovelful of mud when a red “lizard” crawled out of
it, which he placed in a tin can. Conant took the living specimen to herpetologist Emmett Reid Dunn, who
confirmed the identification as a mud salamander. This specimen is currently preserved at the American
Museum of Natural History in New York City. No additional mud salamanders were found at the site but
surveys had not been conducted in decades until this study.
Methods and Materials
Surveys were conducted using minnow traps, plywood cover boards, leaf-litter bags, dipnetting, muck
raking and random opportunistic sampling. The minnow traps were commercially available 1/8 inch mesh
funnel traps baited with industrial-grade glow sticks. A section a foam pool noodle was placed in each trap
to prevent air-breathing aquatic animals from drowning. Eight minnow traps were set in the evening and
checked and retrieved the following morning. Traps were placed in muddy streams, swampy pools,
groundwater seeps, ditches, and at the edge of abandoned cranberry bogs. Eight plywood cover boards were
placed in a cedar swamp and lifted during surveys. Eight leaf-litter bags were placed in muddy streams and
emptied during surveys. The bags were 1-inch mesh nylon produce bags filled with leaf litter and mud and
zip-tied at the top. The bags were secured into the streambed with garden stakes. Dipnetting was conducted
by quickly scooping up muck with a dipnet or by kicking muck directly into the net and searching the
contents by hand. Muck raking consisted of scraping away several inches of muck, detritus, and sphagnum
moss with a small hand rake or by kicking muck out of the stream bottom onto the bank and searching the
contents by hand. Random opportunistic sampling consisted of randomly encountering animals by sight or
by ear (calling anurans) while hiking through suitable habitat as well as by flipping logs, trash, and other
cover items on the forest floor.
Results
Despite many hours of survey efforts with a variety of techniques, no eastern mud salamanders were
observed. Surveys produced one species of salamander, nine species of anurans, four species of fish, two
species of snakes, and one species of turtle. The results for each survey method are summarized in Table 1.
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Table 1. Summary of Species Observed

Minnow traps

Spring peeper
Carpenter frog
Southern leopard frog
Green frog
Banded sunfish
Eastern mudminnow
Pirate perch
Tadpole madtom
Northern water snake

Cover boards

Four-toed salamander
Carpenter frog
Green frog
Southern leopard frog
Cranefly larva

Leaf-litter bags
Dipnetting

Muck raking

Random
opportunistic
sampling
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Green frog
Carpenter frog
Eastern mudminnow
Banded sunfish
Four-toed salamander
Carpenter frog
Green frog
Pickerel frog
Wood frog
Green frog
Bullfrog
Carpenter frog
Spring peeper
Gray treefrog
Fowler’s toad
Eastern garter snake
Northern water snake
Spotted turtle

Conclusions
Although the cause is unknown, it appears that eastern mud salamanders have been extirpated from the
historic site. Curiously, land use has not changed much in terms of development or tree cutting from the
1950s to the present and the habitat still appears suitable for mud salamanders. In addition, other amphibian
species sensitive to water quality changes like carpenter frogs were abundant in this habitat. While
researching the history of the area, I discovered that an abandoned field southwest of the 1953 sighting bog
was actually a former landfill. This site is considered a C3 Known Contaminated Site by the New Jersey
Department of Environmental Protection. C3 designation is defined as, “a multiphase remedial action with
high complexity and threatening sites. Multiple contaminants, some at high concentrations, with unknown
sources continuing to impact soils, groundwater, and possibly surface waters and potable water resources.
Dangerous for direct contact with contaminated soils.”
While muck raking near the 1953 sighting bog, I noticed some of the groundwater had a purplish, oil-like
sheen (Figure 1). It is possible that this is linked to substances leeched into the groundwater from the
landfill, and that these substances are what lead to the extirpation of mud salamanders. Since mud
salamanders are fossorial and excavate tunnels in the mud, they would have been directly exposed to this
groundwater. Consequently, other amphibians like carpenter frogs are only dependent on surface water. If
the groundwater was contaminated but not the surface waters of the bogs and streams, this could explain
why the carpenter frogs continue to thrive while the mud salamanders perished. While it appears that mud
salamanders no longer occupy this site, it is possible that there are other populations at uncontaminated sites
within the Pinelands and future surveys are necessary to determine the overall status in the state.
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Figure 1. Suspected groundwater contamination

Photo of the oil-like sheen observed in the groundwater seeps near the 1953 sighting bog. It is possible that
substances from the nearby landfill leeched into the groundwater after the 1950s and lead to the extirpation
of the mud salamander population.
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Photos

One of the plywood cover boards placed in a muddy area within the cedar swamp.
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One of the minnow traps deployed in the cedar swamp.
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Spring peepers in amplexus captured in one of the minnow traps.
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Southern leopard frog observed under one of the plywood cover boards.
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Carpenter frog uncovered by muck raking in the cedar swamp.
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Muddy seep on the west side of the preserve dominated by sphagnum moss, red maple, black gum, and gray
birch.
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Four-toed salamander eggs discovered by raking through the sphagnum moss in the habitat in the previous
photo. The tail of the female four-toed salamander is visible in between both clumps of eggs.
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A four-toed salamander discovered under one of the plywood cover boards.
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A northern water snake captured in one of the minnow traps.
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An eastern garter snake observed while hiking to the bogs.
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A minnow trap deployed at the edge of the abandoned cranberry bog where it is believed the 1953 sighting
occurred.
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A photo of the suspected abandoned cranberry bog where the first eastern mud salamander in New Jersey
was discovered.
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