Necturus maculosus Rafinesque Mudpuppy

TODD PIERSON 2008
Photo by Todd Fierson licensed under CC BY-NC-SA 2.0

State Distribution

&

Best Survey Period

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec

Status: State special concern

Global and State Rank: G5 (Globally Secure) / S3S4
(Vulnerable to Apparently Secure)

Family: Proteidae (Olms, waterdogs, mudpuppies)

Total Range: The mudpuppy’s range occurs in eastern
North America, extending from southeastern Manito-
ba, eastern North Dakota, northeastern South Dakota,
southern Minnesota, eastern lowa, eastern Kansas, and
Tennessee east to southern Quebec, Vermont, Connecti-
cut, New York, and western Pennsylvania, West Virgin-
ia, Virginia, and North Carolina and south to northern
Georgia, Alabama, and Mississippi (Petranka 1998,
Frost 2021, NatureServe 2025). The species is consid-
ered critically imperiled (S1), imperiled (S2), or vul-
nerable (S3) in most states across its range in the U.S.
and in Manitoba, Canada (NatureServe 2025). Its status
is currently apparently secure (S4) or secure (S5) in
only eight states/provinces (i.e., Kentucky, Mississippi,
Missouri, North Dakota, Ohio, Tennessee, Ontario, and
Quebec) in the U.S. and Canada (NatureServe 2025).
Mudpuppies also have been documented in Rhode
Island, Massachusetts, New Hampshire, and Maine but
are considered an exotic species in these states (Nature-
Serve 2025).

State Distribution: In Michigan, mudpuppies occur
throughout the state and have been documented in
almost every county (MNFI 2025). They can be locally
abundant but have reportedly declined in some places
where they were once common based on recent surveys
(Harding and Mifsud 2017, Stapleton et al. 2018). Mass
die-off events of this species have been documented in
portions of the Detroit River, Lake St. Clair, and Lake
Erie (King et al. 1997, Harding and Mifsud 2017, Sta-
pleton et al. 2018). As a result of declines and ongoing
threats to the species, the mudpuppy has been desig-
nated a species of special concern in Michigan (MNFI
2025). Systematic and targeted surveys and monitoring
for this species have been limited in the state. More
data are needed to fully assess and determine the status,
trends, and distribution of mudpuppy populations in
Michigan.

Recognition: The mudpuppy is the largest aquatic sal-
amander in Michigan, with adult lengths of 20.3 to 48.2
cm (8-19 in) and most individuals reaching an average
total length of around 30 cm (11.8 in) (Bishop 1941, Pe-
tranka 1998, AmphibiaWeb 2001, Harding and Mifsud
2017, AmphibiaWeb 2025). It has a broad, flat head
with a short snout, small eyes, a dark stripe through
the eyes to the gills (and sometimes extends down the
side of the body), two gill slits, and large, bushy, red-
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or maroon-colored external gills behind the head
(Petranka 1998, AmphibiaWeb 2001, Harding and Mif-
sud 2017, AmphibiaWeb 2025). The body and tail are
generally rusty brown to gray or black with scattered
bluish-black spots or blotches (sometimes merging

to form stripes) (Petranka 1998, AmphibiaWeb 2001,
Siebert 2008, AmphibiaWeb 2025). The underside is
usually white, pale gray, yellow or brown, sometimes
with dark bluish black spots (Petranka 1998, Amphib-
iaWeb 2001, Siebert 2008, AmphibiaWeb 2025). The
tail is vertically flattened or compressed, and there
arc four toes on the front and hind feet (Petranka
1998, AmphibiaWeb 2001, Siebert 2008, AmphibiaWeb
2025). Adult males and females look similar except that
males have swollen cloacae during the breeding sea-
son and two prominent backward-pointing protrusions
(papillae) behind the vent whereas the female’s cloaca is
slit-like and usually light-colored (Petranka 1998, Am-
phibiaWeb 2001, Siebert 2008, AmphibiaWeb 2025).
Mudpuppies have slimy skins and no scales.

Hatchlings measure 21-25 mm (0.8-1 in) in total length
and have a dark band that extends down the midline

of the back and is bordered by a light yellow stripe

on both sides and a broad dark band below the yellow
stripes along the sides of the body (Bishop 1926, Bishop
1941, Shoop 1965, Petranka 1998, AmphibiaWeb 2001,
AmphibiaWeb 2025). Juveniles have the same body
color pattern as hatchlings but are even more striking
with yellow and black stripes along the body (Petranka
1998). The juvenile color pattern becomes more like
that of adults beginning at 13-15 cm (5-6 in) total length
(Bishop 1941, Petranka 1998, AmphibiaWeb 2001,
AmphibiaWeb 2025).
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Best Survey Time: Surveys can be conducted during
any time of year since mudpuppies are active year-
round. However, the effectiveness of different survey
methods varies depending on the time of year and type
of habitat. Trapping using modified steel minnow traps
has been one of the most common and effective survey
methods for mudpuppies, particularly in deep and turbid
water, in late fall through early spring (i.e., Novem-
ber-late March/early April) when water temperatures are
cooler (e.g., below 5°C or 18°C [41°F or 64°F] depend-
ing on the study) (McDaniel et al. 2009, Chellman and
Parrish 2010, Graeter et al. 2013, Craig et al. 2015,
Murphy et al. 2016). Modified “Briggler traps” which
are box traps constructed of aluminum and plastic mesh
that have been used for hellbender surveys also have
been found to be effective (Briggler et al. 2013). Large
number of trap nights are recommended as capture rates
tend to be low (Murphy et al. 2016). Manual surveys,
which consist of wading or floating upstream while
overturning large flat rocks under which mudpuppies
may be hiding, are effective in clear, shallow water con-
ditions and in late summer and early fall (August-Oc-
tober) during warmer water temperatures (Nickerson

et al. 2002, Murphy et al. 2016). Seining works best in
debris-laden (e.g., leaf litter) streams and rivers that are
absent of large flat rocks during March-July (Matson
1990, Murphy et al. 2016). This survey method consists
of dragging a seine net through a river or stream with at
least one person disturbing debris, rock piles and other
cover ahead of the seine in order to dislodge mudpup-
pies from their habitats on the bottom of the streams
(Craig Murphy et al. 2016). Electroshocking works
well in areas with few rocks and high conductivity and
has been found to be effective at different times of the
year; but there are several potential drawbacks to these
surveys, including reduced effectiveness and potential
risks to larval mudpuppies (Shoop and Gunning 1967,
Matson 1990, Nickerson and Krysko 2003, Schmidt

et al. 2004, VanDeValk and Coleman 2010, Murphy et
al. 2016). Other less common survey methods, typi-
cally used to sample for fish, include fish trapnets, set
lines, fyke nets, cement anchors, and eggmats (Shoop
and Gunning 1967, Bonin et al. 1995, VanDeValk and
Coleman 2010, Craig et al. 2015, Murphy et al. 2016).
Trapping with minnow traps and set lines tend to cap-
ture large adults and/or larger juveniles, while manual
surveys and seining seem to be more effective at captur-
ing smaller individuals and juvenile and larval mudpup-
pies (Craig et al. 2015, Murphy et al. 2016).

Habitat: Mudpuppies are completely aquatic and live
in permanent waters including rivers, perennial streams,
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ponds, inland lakes, Great Lakes bays and shallows, res-
ervoirs, canals, and ditches (Harding and Mifsud 2017).
They prefer medium to large rivers and lakes, and
aquatic habitats with abundant refuges or cover, such

as riprap, talus, boulder/rock piles, rocks (especially

flat rock slabs), large submerged logs or woody debris,
dense mats of submergent vegetation, eroded or under-
cut banks, and tree roots (Harding and Mifsud 2017,
AmphibiaWeb 2025). They inhabit clear and silty waters
and areas with or without aquatic vegetation (Amphib-
iaWeb 2025). Mudpuppies typically move to shallower
water in the spring and move to deeper water in the
summer and winter (e.g., as deep as 17 m [56 ft] in
Lake Erie and 30 m [100 ft] in Lake Michigan) (Reigle
1967, Pfingsten and White 1989, Beattie 2016). Juve-
nile mudpuppies may use separate habitats from adults,
frequently occurring in densely vegetated shallow water
areas along the edges of lakes and streams (Harding and
Mifsud 2017), in the substrates of pools with at least
several centimeters of silt and organic debris (Matson
1990, Petranka 1998), and in riffle areas in streams
(Pfingsten and White 1989, Petranka 1998).

Biology: Mudpuppies are active year-round (Bishop
1941, Shoop and Gunning 1967). They can be seen
swimming under ice during the winter months (Morse
1904, Petranka 1998). Although mudpuppies can be
active during the day and night, they are rarely seen
during the day typically remaining under rocks or other
cover objects and emerge at night to forage (Cagle 1954,
Harris 1959, Petranka 1998, Harding and Mifsud 2017,
AmphibiaWeb 2025). They may be more active during
the day in heavily vegetated, muddy, or silty waters
(Bishop 1926, Bishop 1941, Petranka 1998). Mudpup-
pies primarily walk or crawl on the bottom of rivers
and lakes in search of food but can also swim through
the water column (Petranka 1998, Harding and Mifsud
2017).

Mudpuppies are important components of the food
chain in the aquatic ecosystems in which they occur.
They feed on a variety of aquatic organisms ranging
from zooplankton (e.g., Daphnia), insect larvae (e.g.,
mayfly, caddisfly, chironomid midge, odonate, and
beetle larvae), worms, crustaceans ( e.g, crayfish), mol-
lusks (e.g. snails), small fish (e.g., sculpins), amphibi-
ans (including smaller mudpuppies), fish and amphibian
eggs, and carrion (Hamilton 1932, Bishop 1941, Lagler
and Goellner 1941, Harris 1959, Cochran and Lyons
1985, Petranka 1998, Harding and Mifsud 2017). They
have also been found to feed on the invasive round goby
(Neogobius melanostomus) and may help control these

-

populations (Harding and Mifsud 2017). Natural pred-
ators for mudpuppies include crayfish, predatory fishes,
turtles, water snakes, herons, otters, and fishers (Bish-
op 1926, Bishop 1941, Collins 1993, Petranka 1998,
AmphibiaWeb 2025). Mudpuppies have few defenses
against predators but do possess sensory organs in their
skin that help them detect prey and avoid predation
(Duellman and Trueb 1986).

Mating in Michigan and other northern populations
primarily occurs in the fall (late September through No-
vember) but occasional mating also can occur through
the winter and early spring (through April) (Bishop
1926, Bishop 1941, Petranka 1998, Harding and Mif-
sud 2017). Male and female mudpuppies congregate in
small groups in shallow water in the fall when the males
who are usually solitary join the females in depressions
beneath submerged logs and rocks (Petranka 1998,
Harding and Mifsud 2017). During courtship, the male
swims around the female and eventually deposits sper-
matophores (small, gelatinous, sperm-capped capsules)
that are about 10-12 mm (0.4-0.5 in) high and 6-8 mm
(0.2-0.3 in) in diameter nearby the female (Petranka
1998, Harding and Mifsud 2017). The female picks up a
spermatophore with her vent and stores the sperm in her
cloaca until spring (Harding and Mifsud 2017).

The females usually lay eggs in late May or June but
can lay them as early as late April during warm springs
(Bishop 1926, Bishop 1941, Fitch 1959, Petranka 1998,
Harding and Mifsud 2017). Egg laying is synchronized
within local populations and typically occurs within one
week or less (Bishop 1941, Fitch 1959, Petranka 1998).
Clutch sizes range from 18 to over 140 eggs, with
average clutch sizes between 60-120 eggs (Smith 1911,
Bishop 1941, Lagler and Goellner 1941, Fitch 1959,
Shoop 1965, Matson 1998, Petranka 1998, Harding and
Mifsud 2017). Prior to egg laying, the females construct
nest sites by excavating depressions beneath rocks, logs,
or other flat cover objects in water ranging from about
10 cm to 3 m (4 in to 10 ft) deep (Smith 1911, Bishop
1941, Harding and Mifsud 1997, Petranka 1998). The
females deposit their eggs by turning upside down and
attaching and suspending each egg from the roof of the
nest cavity or depression by a short, gelatinous stalk
(Petranka 1998, Harding and Mifsud 2017). The females
remain with the eggs through hatching to protect them
from predators (Bishop 1941). Hatching typically occurs
in July and August (1-2 months after egg laying) but can
occur earlier with warmer water temperatures (Smith
1911, Bishop 1941, Petranka 1998, Harding and Mifsud
2017). Most hatchlings remain in the nest cavity for at
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least 6-8 weeks until the yolk sac has been absorbed and
leave the nest cavity by the end of August (Amphibi-
aWeb 2025).

Mudpuppies can be fairly long-lived for salamanders.
They may live 20-30 years or more (Bonin et al. 1995,
Gendron 1999, Harding and Mifsud 2017, Amphibi-
aWeb 2025). They have been reported to reach sexual
maturity between 5-8 years and about 175-200 mm (7-8
inches) total length (Bishop 1941, Pope 1947, Amphibi-
aWeb 2025).

The mudpuppy has a unique, symbiotic relationship
with the salamander mussel (Simpsonaias ambigua),

a federally and state endangered freshwater mussel
species. The mudpuppy is the only known host for the
larvae of the salamander mussel (USFWS 2023). The
mussels’ larvae (i.e., glochidia) attach and develop on
the gills of mudpuppies. Mudpuppies have to be present
when the salamander mussels release the glochidia or
larvae in late summer (USFWS 2023). The larvae devel-
op on the gills of mudpuppies for about 3-4 weeks until
they transform into juveniles, at which point they detach
from the mudpuppy and fall to the stream substrate
(USFWS 2023).

Conservation/Management: Mudpuppy populations
have declined due to a number of threats. Since mud-
puppies primarily respire through their skin and exposed
gills, they are vulnerable to pollutants and changes in
water quality (Harding and Mifsud 2017). Chemical wa-
ter pollutants, nutrient inputs (e.g., nitrates), and heavy
siltation from agricultural, forestry, industrial, and/

or residential sources or practices have reduced water
quality in many areas (COSEWIC 2023, AmphibiaWeb
2025). Mudpuppies also are sensitive to the chemicals in
lampricides used to control populations of sea lamprey
(Petromyzon marinus), an aquatic invasive species that
has significantly impacted fish populations and fisher-
ies in the Great Lakes and some eastern states (Matson
1998, Petranka 1998, Harding and Mifsud 2017, COSE-
WIC 2023). Mudpuppy mortalities have been reported
following lampricide (TFM) applications and have had
significant adverse impacts on populations in some cas-
es (COSEWIC 2023). Dams, dredging, improperly sized
or poorly installed culverts, and road crossings can alter
hydrology, fragment habitat, reduce habitat quality and
connectivity, and hinder the movement of mudpuppies
within and between populations (Schalk and Luhring
2010, COSEWIC 2023). Invasive species such as the
zebra mussel (Dreissena polymorpha), quagga mussel
(Dreissena bugensis), and Eurasian watermilfoil (Myrio-

-

phyllum spicatum) can potentially impact mudpuppies
by altering the habitat and food availability (Holman
2012, COSEWIC 2023). Mass die-offs of mudpuppies
have been reported in Lake Erie and other locations
and have been attributed to algal blooms and botulism
outbreaks (Harding and Mifsud 2017, COSEWIC 2023).
Large storms with strong winds and waves can wash
mudpuppies onto shore where they can desiccate and
die (Harding and Mifsud 2017, COSEWIC 2023). This
species has been commercially harvested and targeted
for collection for the biological supply trade, pet trade,
Asian food market, and fishing bait (Pfingsten and
White 1989, Bonin 1991, Gendron 1999, Holman 2012,
COSEWIC 2023). Mudpuppies also have been perse-
cuted by humans due to misunderstanding and fear due
to their strange appearance and misperceptions that they
are venomous or harmful to fish populations (Gendron
1999, Harding and Mifsud 2017, COSEWIC 2023).
Mudpuppies also are caught incidentally by ice fishers
and anglers who often throw the mudpuppies aside or
leave them on the ice to die instead of removing the
hook and returning them to the water because of fear or
reluctance to handle them (Gendron 1999, Harding and
Mifsud 2017, COSEWIC 2023).

Conservation of the mudpuppy in Michigan will require
maintaining and protecting extant populations, particu-
larly those with larger population sizes and successful
recruitment, and suitable habitat for this species. Cap-
tive rearing and introducing young mudpuppies may

be needed to augment some populations. Improving
water quality and reducing chemical contamination and
siltation from agricultural, industrial and residential
practices in occupied habitats would improve health and
survival of mudpuppies since they are highly vulnera-
ble to pollutants and decreased water quality. Limiting
the use of lampricide for controlling sea lampreys and
limiting algal blooms and botulism outbreaks in occu-
pied sites would reduce mass mortality of mudpuppies.
Maintaining or restoring the hydrology of occupied sites
and removing obsolete barriers and safe passage within
and between habitats or sites occupied by mudpuppies
will help improve population connectivity and overall
species viability. Controlling invasive species, such as
zebra mussels and Eurasian watermilfoil, would help
mitigate changes to aquatic communities caused by
these species and benefit mudpuppy populations. When
performing in-stream activities that may negatively
impact mudpuppy populations, conducting surveys to
determine if mudpuppies occur in or near the project
area and, if so, implementing measures to reduce or mit-
igate any potential adverse impacts would help maintain
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and protect existing populations. Mass collection and
overharvesting of mudpuppies should be discontinued.
Education and outreach are needed to raise awareness
and reduce misunderstanding and persecution by ice
fishers, anglers, and other stakeholders. It is critical to
protect the mudpuppy because it is the only host of the
federally and state endangered salamander mussel and is
vital to conservation and recovery of this mussel.

Research Needs: Targeted surveys and monitoring are
needed to assess and determine the mudpuppy’s current
status and distribution in the state. In particular, surveys
and research are needed to identify large and potentially
stable or viable populations in the state and obtain infor-
mation on their status, viability, and site-specific ecolo-
gy and threats to inform and implement effective conser-
vation measures within these populations. Information
on the status and distribution of mudpuppy populations
across the state and on specific populations, particularly
those that may be large and potentially stable/viable,
would help prioritize populations, threats, and manage-
ment actions needed to ensure the species’ continued
persistence in Michigan in the short and long term.
Research also is needed to assess and better understand
the impacts of certain threats or management practices
on mudpuppy populations (e.g., impact of lampricide
applications, invasive species, disease, human persecu-
tion) to determine and implement effective strategies for
reducing or mitigating adverse impacts of these threats
on mudpuppies.

Related Abstracts: Salamander mussel, slippershell,
elktoe, northern riffleshell, snuffbox, round pigtoe,
ellipse, lake sturgeon, lake herring/cisco, spotted gar,
pugnose shiner, channel darter, river darter, common
loon, bald eagle, Blanding’s turtle, wood turtle, coastal
fen, floodplain forest, granite bedrock lakeshore, Great
Lakes marsh, limestone bedrock lakeshore, volcanic
bedrock lakeshore
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