


A Note from the Editor 
It is a delight to present this special "Field Guide to the 

Amphibians of Massachusetts" issue to our loyal readers. 
It was originally conceived as half of a comprehensive 
"Field Guide to the Reptiles and Amphibians" special issue 
back in 2009, but we soon realized it would be impossible 
to cover such a broad area of knowledge in a single issue, 
so we published the reptiles first (#2, 2009) and offer this 
one as the second installment. Demand for the first was 
so overwhelming that we exhausted our original supplies 
and recently printed a second edition (now available for 
$3.00 each at many of our offices, or call 508-389-6300 for 
mail-order details), and we hope demand for this issue 
will be of similar magnitude. 

We have attempted to make this publication as compre
hensive as possible, with individual identification photos 
(including some pattern variations of the species that 
commonly display them) and ample information to make 
the material as useful and user-friendly as possible. The 
basic information on each species was compiled from 
dozens of books, scientific journals, Internet sources, 
and the personal experiences of many individuals, both 
professional and amateur, who have devoted years to the 
study and observation of these fascinating animals. Figures 
presented for length, number of young, incubation period, 
etc., are typical ranges, not extremes. We have included 
every native/established amphibian species, and trust 
that with this publication you can accurately identify any 
of them. We regret we do not have the space to illustrate 
all of the egg and larval forms, but we have included a list 
of references that will readily provide that knowledge. 

The sincere hope is that this publication will foster public 
understanding and enjoyment of our native amphibians and 
encourage appreciation for these ancient animals that are 
among the most beautiful, diverse, and least understood 
of all our fauna. Even more so than the reptiles, we still 
know relatively little about the daily lives and population 
dynamics of our amphibians. Citizen scientists willing to 
inventory their presence on the landscape and record 
their crucial habitat locations can aid greatly in their 
conservation. 

Collecting and presenting all this information, checking 
its factuality, and getting the photos to illustrate every spe
cies has required the help and talents of many individuals, 
but none deserve thanks more than wildlife photographer 
Bill Byrne, who assembles all our images; Dave Gabriel, 
whose graphic art talents bring every issue to life; and 
Jacob Kubel, amphibian researcher extraordinaire, who 
made extensive contributions to the text and photography. 
The following individuals also deserve special recognition 
for their parts, both large and small, in the production and 
illustration of this guide: Erik Amati; Brian Bastarache; 
Jennifer Carlino; Bruce Ericson; Tom French; Madeleine 
Gentile; Tony Gola; Scott Jackson; Leo Kenney; Marion 
Larson; Jim Lewis; Alan Richmond; Richard Rego; Sue 
Sacco; Deb Silva; Dave Small; and Tom Tyning. My sincere 
thanks to all. P.G.M. 
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An Introduction to the 
Amphibians 

This issue of Massachusetts Wildlife is 
devoted entirely to the amphibian species 
native to Massachusetts. It complements 
the 2009 special issue on the state's rep
tiles (No.2, 2009) . There are 22 species 
of amphibians - eight frogs , three toads, 
and 11 salamanders - indigenous to Mas
sachusetts. Three salamanders (Jefferson 
Salamander, Blue Spotted Salamander, 
Marbled Salamander) and the Eastern 
Spadefoot are on the Massachusetts List 
of Endangered and Threatened Species. 
Conversely, one, the Eastern Red-backed 
Salamander, is the most common verte
brate inhabiting our forests. 

"Amphibian" comes from the Greek 
word amphibious, which means "to live 
a double life." Animals belonging to the 
class Amphibia are poikilothermic (Le., 
"cold-blooded") vertebrates that gener
ally spend portions of their lives in both 
aquatic and terrestrial habitats. Most 
amphibians are aquatic, gill-breathing 
animals when they hatch , and they 
metamorphose into air-breathing adults 
with lungs. Amphibian skin is highly per
meable, however, providing all species 
with a secondary respiratory organ, and 
allowing some species (including several 
of ours) to do without lungs altogether. 

Massachusetts residents' awareness 
of the presence of amphibians in our 
midst is greatest during the spring mating 
season, especially on warm, wet nights 
when Spring Peepers and other frogs and 
toads call loudly from wetland breeding 
habitats. This is also a very dangerous 
time of the year for amphibians, when 
thousands are squashed by vehicles 
as they cross roads while traveling to 
and from breeding habitats. Later, when 
~ 

recently metamorphosed, young-of-the
year amphibians disperse across the 
landscape, the carnage escalates again. 

To minimize the impact of amphibian 
and reptile road-crossing mortality and 
improve highway safety, the Division 
of Fisheries and Wildlife has entered 
into a cooperative working agreement 
with the Massachusetts Department of 
Transportation (MassDOT) . MassDOT is 
providing funding support for a Natural 
Heritage Program biologist to compile 
data on wildlife roadkills , with the goal of 
identifying those locations and roadway 
designs where reptiles , amphibians, and 
other wildlife are particularly vulnerable 
to being hit by vehicles. The public is en
couraged to help document road-crossing 
mortality "hot spots" and identify migra
tion routes by submitting observations to 
the following MassWildlife web page link: 
http://linkinglandscapes.info/roads/ 
home.html. 

The annual breeding migration of am
phibians to pools in which to mate and 
lay their eggs has become a celebrated 
annual event, drawing large numbers of 
adults and children in some Massachu
setts communities. The large (4-9-inch) , 
brightly patterned Spotted Salamander 
is the drawing card for these events, al
though a variety of frogs, toads, and other 
salamanders are also likely to be seen. 
The publicity generated by these crossing 
events has raised public interest in and 
awareness of the plight of amphibians 
attempting to cross roads to mate, result
ing in the placement of signage at known 
crossing sites, and, in some localities 
(i.e., Amherst and Framingham), people 
have taken measures (Le. , tunnels and/ 



or bucket brigades) to facilitate getting 
salamanders across the road safely. 

Most of our amphibians deposit their 
eggs in quiet backwaters, swamps, and 
vernal pools as clumps of gelatinous egg 
masses. Egg strings or masses are often 
attached to shrubs, branches, or other 
vegetation. The eggs are readily visible 
to careful observers, and it is not unusual 
for teachers to bring some to their class
rooms as fascinating teaching tools. Frog 
and toad eggs generally hatch within 3 
weeks of fertilization ; salamander eggs 
can take longer. Frog and toad hatchlings 
are called tadpoles, while hatchling sala
manders are usually referred to as larvae. 

Most will metamorphose into adults in 
3-4 months, and once completely devel
oped, will leave the water and live in a 
variety of terrestrial habitats. For the most 
part, these habitats are moist woodlands, 
forested swamps, and wet meadows . 
Toads and salamanders are more able 
than frogs to live in drier upland areas 
because they can burrow into damp soil 
and leaf litter or under logs, but there 
are of course exceptions, and our Wood 
Frog and Gray Tree Frog live just fine in 
upland forests . Amphibians survive the 
winter by hibernating on land or under
water. Some can actually survive freezing, 
while others remain active under the ice 
of ponds and rivers. 

Globally, declines in amphibian pop
ulations have been well documented. 
A chytrid fungal disease, undoubtedly 
introduced through human activities, 
has devastated many amphibian species, 
particularly in Australia and Central 
America, causing extinctions in several 
cases. Fortunately, it appears that New 
England amphibians have some inborn 
resistance to this disease. 

The International Union for Conser
vation and Nature (IUCN) lists a third 
(33%) of the world's amphibian species 
as threatened with extinction. To put the 
magnitude of that figure in perspective, 
the IUCN lists 23% of mammals and 12 % 
of bird species as threatened. The de
pendence of amphibians on freshwater 
systems makes them particularly vul
nerable to habitat change. The species 
declines are indicative of degradation and 
contamination of surface waters and the 
synergistic or cumulative effects of the 
habitat destruction associated with the 
ever-expanding global human population. 

Fortunately, Massachusetts has some of 
the strongest wetland protection laws in 
the country. Particularly beneficial to am
phibians is the provision in our wetland 
protection laws that enables the Division 
of Fisheries and Wildlife to use a certifica
tion process that permanently protects 
vernal pools from alteration. Vernal pools 
are essential to successful reproduction 
for many species of amphibians. 

As I noted in the 2009 special issue on 
reptiles, habitat protection, as with all 
wildlife resources, is the key to assuring 
the perpetuation of viable herptofauna 
populations in Massachusetts. The strat
egies being employed to achieve this are 
1) protective regulation under the Massa
chusetts Wetland Protection Act and the 
Massachusetts Endangered Species Act; 
2) the purchase of conservation lands that 
are permanently protected under Article 
97 of the Constitution of Massachusetts; 
3) continual research to document the 
location and habitat needs of all declining 
species and a comprehenSive, dynamic 
strategy to conserve them (go to Mass
Wildlife's home page [www.mass.gov/ 
masswildlife 1 to see our Wildlife Action 
Plan) ; and 4) outreach to inform and edu
cate people about our herptofauna. I hope 
you find this special issue informative, 
educational, and enjoyable. 

d/~-7~~ 
Wayne F. MacCallum, Director 

-



Amphibians Then and Now 
Evolving from an ancestral fish , am

phibians were the first vertebrates to in
vade the earth's terrestrial environments. 
Arising during the mid-Devonian period 
about 380 million years ago, they rapidly 
increased in number and diversity, and 
were the only large, terrestrial animals 
on the planet for about 60 million years, 
until the reptiles and dinosaurs replaced 
them as the dominant land animals. Imag
ine what it would be like today to have a 
lO-pound, 16-inch frog in our wetlands 
with the delightful name of Beelzebufo? 
Or how about a IS-foot, 1,200-pound sal
amander-like creature (£ogyrinus) that 
likely behaved much like a modern croc-
odile? Or how about a vegetarian am- ~ 
phibian, Diadectes, built like a tank with ~ 
massive bones and a squat, 8-foot body ii5 
equipped with a heavy, toothed skull and @ 

a stubby, robust tail? ~ 
Actually, we do still have a giant frog ci: 

in Africa, the Goliath Frog, with a 12-inch The anurans are creatures of sight and 
body length (not including rear legs) ; and sound; most communication is auditory. 
China's Giant Salamander, the largest in 
the world, can reach a weight of over 100 Egg fe~tilization. is external and eggs are 
pounds and a length of about 6 feet. As deposited only In water. 
a group, however, the amphibians are much reduced in physical size and species di
versity from their former days of terrestrial eminence. Yet they still remain important 
components of many ecosystems, both terrestrial and aquatic. They are generally 
characterized by moist, scaleless skin containing numerous glands (some of which are 
poison glands); a life history that involves metamorphosis from a larval (gill-breath
ing, aquatic) form to an adult (typically air-breathing, terrestrial) form ; and eggs con
tained in gel-filled membranes that must develop in water or very moist surroundings 
in order to hatch successfully. Some species retain larval characteristics and remain 
entirely aquatic, gill-breathing animals throughout their lives. 

There are two orders of amphibians found in Massachusetts today: the Anura (frogs 
and toads), which produce auditory breeding calls and lack a tail in adulthood; and the 
Urodela (salamanders), which are more typical in body design with a distinct head, 
body, and tail. Both orders of amphibians are obligate carnivores as adults, meaning 
they feed only on other animals (mostly insects and other invertebrates). Although 
anuran larvae are often herbivorous, no adult, herbivorous amphibians are known to 
exist today. It is therefore safe to say that all existing amphibians are predators, and 
that they are, in turn, eaten by a host of other predators, including insects (Le., pre
dacious diving beetles), fish, reptiles (snakes and turtles) , mammals, birds, and oth
er amphibians. Many species are quite colorful or boldly patterned, their brightness 
often serving as a warning to potential predators that they are toxic or unpleasant to 
eat. Chemical warfare isn't their only defense, however, and aside from making quick 
escapes, some species use camouflage, shock (as when a tree frog suddenly reveals 
bright colors on its inner legs), inflation (toads and some frogs can pump themselves 
up to two or three times their normal girth); and even an ability to lose a squirming 
tail (and regrow another) to avoid falling victim to predators. Salamanders are the 
only known vertebrates that can entirely regenerate a lost limb (or an eye, a severed 
spinal cord, jaws, and other body parts). Research on these incredible abilities may 
someday enable us to regenerate limbs or organs, or to destroy cancers. 

--
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Breeding strategies vary significantly among amphibian species. Some are known 
as "explosive breeders" that gather in large numbers and within short time spans to 
lay their eggs. Most of the species that utilize vernal pools for breeding habitat fall 
into this category, likely because the habitat is ephemeral (Get it while you can!) and 
overwhelming numbers are a proven survival strategy against predation. Stimulated 
by early spring warmth and rainstorms, a high percentage of the local population mi
grates to these breeding sites to mate. Using an electromagnetic navigation system, 
mole salamanders appear to be guided by internal maps plotted when they first left 
their natal pools as recently-metamorphosed juveniles. Anurans may also be capable 
of electromagnetic navigation, but are also undoubtedly guided to breeding sites, in 
part, by the auditory beacons provided by their singing males. 

Species that are not explosive breeders typically utilize permanent wetlands for 
breeding habitat, or, in the case of the Red-backed Salamander, the damp microhab
itats available under shaded stones and logs in wooded areas. Some species exhibit 
boom-and-bust population dynamics, becoming quite scarce in some years (such 
as when drought limits or eliminates available breeding habitat and/or precludes 
terrestrial migration), but bouncing back to abundance rapidly, thanks to prolific egg 
production, if weather and other factors allow for it. 

Amphibians also display considerable variability in how they survive the winter. 
Some of our frogs (peepers, woods, and tree frogs) can literally withstand freezing, 
entering a state of true suspended animation with no detectable sign of life. Their 
cells and tissues survive this ordeal thanks to strategically-produced glucose, urea, 
and probably some proteins that prevent or limit the mortal damage ice crystals in 
the body would normally cause. It is not yet known how these animals reactivate 
their long-absent heartbeat when they thaw in the spring. Other amphibians typi
cally burrow below the frost line or stay under the ice of wetlands to avoid freezing 
during the winter. Most become lethargic and reduce their metabolic processes con
Siderably, yet may still move around from time to time. Some, like our Eastern Newt 
and Mudpuppy, appear almost as active beneath the ice as they do in the warmer 
months. As a general rule, our amphibians appear to be far more cold-tolerant than 

most of our reptiles. 
Amphibians are important, even cru

cial, members of the ecosystems in which 
they reside, representing considerable 
biomass and recycling large amounts of 
energy and nutrients. They are also ex
cellent indicators of environmental qual
ity. Their permeable skin makes them 
highly sensitive to various pollutants, 
pesticides, and contagious diseases, and 
many require cool, well-oxygenated hab
itats (not unlike our native Brook Trout) 
in order to survive. Many also occur in 
small, localized populations and can
not readily disperse to new locations or 
adapt to habitat loss because (like anad
romous salmon) they are programmed 
by evolution to return only to their na
tal waters to breed. While some anurans 
(and perhaps even newts in their Red Eft 
juvenile stage) may disperse over sev-

Salamander larva eral miles, and thus can establish new 
have external gills populations if habitat is available, some 

'---_______________ ---' species of salamanders may spend their 
The urodelans are guided by olfactory entire lives within. a few. square mete~s, 
and visual stimuli · most communication and many are phYSically Incapable of dls
is chemical. Fertilization is internal, and per~ing long distances across terrestrial 
eggs may be deposited in or out of water. habitats. 



The Urodelao8: An Introduction to the 
Salamanders 

Species belonging to the taxonomic order Urodela, better known as salamanders, 
have a much more conventional body design than the anurans. Approximately 550 
species have been recognized worldwide, about 1/3 of them living in North Amer
ica. All species native to Massachusetts employ internal fertilization, the female 
taking up one or more sperm packets (called spermatophores) into her cloaca (the 
common opening for reproduction and evacuation shared by all amphibians, rep
tiles , and birds) and then laying her eggs. Most of our salamanders lay their eggs in 
water and have aquatic larvae, but there are some variations. Some lay their eggs 
on land in areas that will either flood or permit hatchling larvae to squirm into 
water below; one lays its eggs in damp terrestrial habitats and its young complete 
their larval development entirely within the egg. 

Depending on the species, adult salamanders may have lungs and breathe air, or 
they may be lungless and respire entirely through their moist, permeable skin. Even 
those with lungs may remain underwater and respire entirely through their skins 
during the winter (like most anurans) when cold temperatures and lower activity 
levels reduce their oxygen needs. Our one fully aquatic species, the Mudpuppy, has 
fully functional lungs and frilly, external gills as an adult, but it apparently uses its 
lungs primarily to control buoyancy (like the air bladder in a fish) , rather than for 
breathing. All salamander larvae, unlike those of the anurans, possess external 
gills and are entirely carnivorous in their feeding habits. 

Salamanders lack external ear components and are not known to communicate 
by auditory means. Instead, they rely on tactile, chemical, and visual cues to mate 
and communicate, and also to find and capture their prey. Like the anurans, some 
of them use a sticky, extendable tongue, attached at the front of the jaw, to envelope 
and capture their prey. Those that breed in vernal pools apparently have excel
lent memories and/or possess a geomagnetic navigational system: They return to 
their natal pools over considerable distances (up to a quarter mile or more) in the 
absence of any celestial cues (they usually migrate on overcast, rainy nights) as 
unerringly and loyally as spawning salmon return to their natal waters. 

Unlike the anurans, some salamanders actually guard and tend their developing 
eggs, defending them from small predators and perhaps fungal infections. They 
also typically lay fewer eggs than the anurans. Some species may live for 15 years 
or more, while others have much shorter lifespans. Some salamanders play signifi
cant ecological roles. One, the terrestrial Red-backed Salamander, has the greatest 
collective biomass of any vertebrate (including birds) in the deciduous woodland 
habitats of New England, while the mole salamanders, as a group, recycle ener
gy back into terrestrial environments that would otherwise be lost to the energy 
"sinks" of vernal pools. 

Several families of salamanders are represented in Massachusetts, the largest 
being the Plethodontidae, or "Iungless" salamanders that respire entirely through 
their moist skins and sport nasolabial grooves (what we might term "elongated nos
trils") that apparently improve their olfactory sense. The mole salamanders - mem
bers of the Ambystomatidae family - are all obligate vernal pool breeders, hence 
their continued survival is dependent on these ephemeral habitats. The Mudpuppy 
and Eastern Newt are the singular representatives of their families in Massachu
setts, the former being an entirely aquatic species that retains its external gills for 
life (the retention of larval features in adulthood is known as neoteny), while the 
latter, a highly toxic species, displays a unique life history involving a terrestrial ju
venile form that returns to the water after two or more years to transform into a full 
adult. Our newt is the most toxic vertebrate found in New England, producing a skin 
toxin (called tarichatoxin) that is among the most poisonous non-protein toxins 
known to science. Newts aren't dangerous unless ingested, however, and our gar
tersnakes, having evolved immunity to their toxin, can dine on them with impunity. 



Mudpuppy 
Necturus maculosus 

Key Features: Conspicuous, feathery, external gills on sides of neck; four toes on 
each foot; paddle-like tail. Adults dark gray or brown with scattered black spots ; 
juveniles have a black stripe down center of back bordered on each side by a yellow 
stripe. Found in the Connecticut River and some of its tributaries ; also recorded from 
Berkshire County lakes. Length: 8-15 + inches. 

The Mudpuppy, sometimes called a "waterdog," is the largest member of our sala
mander community. A native of the central and lakes states, it was introduced to the 
Connecticut River as early as the 19th century. Insurmountable dams have appar
ently confined it primarily to the Connecticut's mains tern and its many backwaters 
and canals, but it is also reported from Lake Garfield and the Stockbridge Bowl in 
Berkshire County. A fully aquatic, nocturnally active animal that never leaves the 
water, it feeds primarily on invertebrates, including worms, shellfish, insects, and 
crayfish, and will occasionally take a baited hook even in winter. Eggs are deposited 
under flat rocks or other submerged debris in Mayor June, and the female remains 
with them until they hatch. Mudpuppies can live for a decade or more. While adults 
have gills , they also have perfectly functional lungs, which the animals appear to 
use primarily to control their buoyancy, rather than for breathing. If their water be
comes too low in oxygen, however, the lungs provide a survival option. 



Eastern Newt 
Notophthalmus viridescens 

Key Features: Red Efts (a juvenile stage) are bright orange to brownish red with small 
black circles on sides of back; adults olive green to yellowish brown with dark speck
les, often with orange/ red spots in small black circles on sides of back; belly yel
lowish with dark speckling. Differs from other salamanders in having relatively dry, 
coarse skin ; methodical locomotion. Found statewide in a variety of habitats. Length: 
2.5-5.5 inches. 

The Eastern Newt has a complicated life history. Females deposit their fertilized eggs 
singly on aquatic vegetation in the spring. These hatch into gill-breathing larvae that 
grow rapidly, lose their gills, and eventually emerge onto land in a unique juvenile 
form called the Red Eft. Efts take on a dull-to-bright orange coloration, and for the 
next 2 or 3 years live a fully terrestrial life. Large numbers often emerge from the leaf 
litter in forested habitats during damp weather. Upon reaching adulthood, newts re
turn to aquatic habitats and turn greenish except for red coloration within the small 
black circles on their backs. Their tails flatten for swimming. Males develop flam
boyantly heightened tails and swollen hind legs during the breeding season. Newts 
are quite toxic, especially the Efts, and are brightly colored as a warning to potential 
predators. Adults are active year round, even under ice, and on rare occasions have 
been documented to gather in large, dense masses ("newt balls") involving hundreds, 
perhaps thousands, of individuals. Such events appear to take place only in winter, 
and their purpose remains unknown. 



Spotted Salamander 
Ambystoma macula tum 

Key Features: A black, bluish-black, or sometimes dark gray salamander with a dou
ble, irregular row of yellow spots down the back. Spots on head may be orange. Belly 
gray. Very cold-tolerant; may be active even on patchy snow in the spring. A state
protected species, it may not be taken or possessed without a permit. Found state
wide except on Martha's Vineyard. Length: 4-9 inches. 

The most common and well distributed of our mole salamanders (so named be
cause they spend much of their lives in underground burrows) the Spotted Sala
mander is easily recognized by its yellow polka dots. It is rarely seen except on 
rainy nights during the spring breeding season in March and April when members 
of local populations may trek for a quarter mile or more to congregate in their natal 
vernal pool to breed. Males generally arrive first , and often perform underwater 
courtship and tail fluttering to guide females to their spermatophores. About 100 
eggs are deposited off the bottom on submerged sticks and vegetation in a tough, 
gelatinous matrix that may remain transparent, turn white, or become green with 
specialized algae that provide the developing young with increased oxygen. Adults 
return to their upland burrows; eggs hatch into dark, mottled larvae with external 
gills. Larvae typically metamorphose into miniature adults in mid-to-Iate summer, 
and disperse into upland (usually forested) habitats to establish burrows of their 
own. Individuals may live for a decade or more. 



Marbled Salamander 
Ambystoma opacum 

Key Features : A dark, stocky salamander with striking white or silvery-gray irreg
ular cross bands. Belly black. Males are typically more brightly patterned than 
females. Classified as Threatened, this species may not be taken or possessed 
without a permit. May be found statewide except Barnstable, Dukes , and Nantucket 
counties. Length: 3-5 inches. 

The rarest and most spottily distributed of our mole salamanders, the Marbled 
Salamander differs from the other mole salamanders in breeding behavior and the 
timing of its reproductive activities. Our only black-and-white patterned salaman
der, it breeds in the late summer and fall. Breeding takes place on land, usually in 
late August or September. Females hollow out a depression under a log, board, leaf 
litter, etc., on the floor of a dry vernal (or, technically, autumnal) pool. Eggs are 
deposited singly, with no gelatinous matrix surrounding the clutch. The female usu
ally remains curled around her eggs, which may number up to 200, until the pool 
fills with rainwater. Once inundated, the eggs hatch in a matter of days. The gilled 
larvae overwinter in the pool and feed voraciously on other amphibian larvae in the 
spring, then metamorphose and disperse into upland habitats, usually in late spring 
or early summer. 



Jefferson Salamander 
Ambystoma jeffersonianum 

Key Features: A long-legged, usually lean-looking salamander, dark brown, bluish 
black, or gray in color, lighter on sides and belly. A wash of small bluish flecks often 
present on legs and lower sides. Vent area gray. Probably the most cold-tolerant of 
all our salamanders. Classified as a Species of Special Concern, it may not be tak
en or possessed without a permit. Found westward of extreme western Worcester 
County. Length: 4-8 inches. 

A big, nondescript salamander, 
the Jefferson is rarely seen ex
cept on rainy nights during the 
spring breeding season in March 
and April when members of local 
populations emerge from their 
underground lairs and congre
gate in their natal vernal pools 
to breed. One to several dozen 
eggs at a time are deposited off 
the bottom in cylindrical masses 
on submerged sticks. The eggs 
in the mass are often arranged 
in two or three rows, and the ge
latinous matrix that surrounds 
them is relatively loose. Adults 
quickly return to their upland 
burrows; eggs hatch into dark, 
mottled larvae with external 
gills. Larvae typically metamor
phose into miniature adults in 
mid-to-Iate summer and disperse 
into surrounding upland habi
tats. Massachusetts populations 
contain biologically bizarre 
forms with 3-5 sets of chromo
somes (see back cover). These 
unusual, larger-than-average an
imals are known as "unisexual 
Ambystoma" and are of ancient 
hybrid origin. Biologists theorize 
that these animals are sexual 
parasites of the normal diploid 
population because they mate 
with diploid males, yet the male 
genome is not always incorporat
ed into the resulting embryos. 
The many genetic variants that 
occur in these peculiar popula
tions may help explain the high 
variability in the appearance 
and size of their egg masses. 
If you encounter what appears 
to be a Jefferson Salamander in 
Massachusetts, it is probably a 
unisexual member of the "Jeffer
son-Blue-spotted complex." 



Blue-spotted Salamander 
Ambystoma laterale 

Key Features: A long-toed, relatively robust salamander, bluish black in color, with 
profuse white or bluish spots and flecks scattered over the body. Vent area black. 
Cold-tolerant. Classified as a Species of Special Concern, it may not be taken or pos
sessed without a permit. Found eastward of extreme western Worcester County, 
north and westward of Plymouth County. Length : 3-5 inches. 

A medium-sized, attractive salamander with its "enamelware" pattern, the Blue-spot
ted is rarely seen except on rainy nights during the spring breeding season in March 
and April when members of local populations emerge from their underground lairs and 
congregate in vernal pools to breed. Eggs are deposited in small, very loose, gelatinous 
masses or sheets containing as few as one or as many as a couple dozen eggs. The 
mass may be attached to vegetation or simply left on the bottom of the pool. Adults 
quickly return to their upland burrows; eggs hatch into dark, mottled larvae with exter
nal gills. Larvae typically metamorphose into miniature adults in mid-to-late summer 
and disperse into surrounding upland habitats. Almost all Massachusetts populations 
contain biologically unusual forms with 3-5 sets of chromosomes known as "unisexual 
Ambystoma" (see back cover). If you en
counter what appears to be a Blue-spot
ted Salamander in Massachusetts, it is 
probably a unisexual member of the 
"Jefferson-Blue-spotted complex." Un i
sexuals tend to be more robust (larg
er) than the normal diploid members 
of these mixed populations, but short 
of examining their cells or conducting 
a DNA analysis , there is no way to be 
certain of their genetic status. 



Northern Two-lined Salamander 
Eurycea bislineata 

Key Features: A slender, long-tailed salamander, typically associated with stream 
habitats , overall yellowish in color, with a pair of prominent dark lines running from 
the eyes, down the sides of the back, and out onto the tail where they often break up 
and fade . Area between the lines typically speckled with small black spots. Found 
statewide except Dukes and Nantucket counties. Length: 2.5-3.5 inches. 

The smallest and most common of our "brook salamanders," the Two-lined Sal
amander is usually found beneath partially submerged rocks and logs along the 
sides of brooks, springs, and other cool, flowing wetlands. May wander into nearby 
woodlands during wet weather. Despite its broad range and relative abundance, 
very little is known about the natural history of this species. In summer, a dozen or 
more eggs are deposited in a single clutch on the underside of partially or complete
ly submerged rocks , logs, or other debris , and the mother often remains to guard 

them. Larvae with external 
gills hatch at about a half inch 
in size, and remain fully aquatic 
for 1-3 years before metamor
phosing into adults. Like many 
salamanders, this species has 
a fragile tail that will break off 
easily and continue to twitch 
for some time in a disembod
ied state, drawing a predator's 
attention so the former owner 
can make a hasty escape, usu
ally into the water. 



Northern Dusky Salamander 
Desmognathus fuscus 

Key Features: A medium-sized, short-toed, typically robust salamander; many speci
mens display a distinct, light line angling down and back from each eye to the base of 
the jaw. Tail is triangular with a sharp keel. Adults brown to tan with variable pattern 
of dark blotches and mottling, sometimes with a pair of dark dorsal lines, and often 
with light flecks on sides. Older individuals darken, sometimes almost to black. Juve
niles have a double line of yellowish spots down the back; sometimes sport a prom
inent zig-zag pattern. Found statewide except for Dukes, Nantucket, and Barnstable 
counties. Length: 2.5-4.5 inches. 

The second most common of our "brook salamanders," the Northern Dusky is usu
ally found beneath partially submerged or wet-bottomed rocks and logs along the 
sides of brooks, springs, and cool seepages, often in the company of the more com
mon Two-lined Salamander. Rarely found outside of this habitat. In summer, females 
deposit a grape-like cluster of 10-40 eggs under various forms of cover near the wa
ter. The eggs hatch into giIled larvae that metamorphose into 1.5-inch, miniature (but 

more distinctly patterned) adults in 
about a year. Duskies are typically 
the only dark, stocky salamanders 
found in streamside habitats in Mas
sachusetts. Their muscular hind 
legs, unlike those of most salaman
ders , allow them to jump distances 
several times their own length, a 
surprising talent they often resort to 
when attempts are made to capture 
them. Older males develop distinc
tive jowls. 
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Spring Salamander 
Gyrinophilus porphyriticus 

Key Features: A large, highly aquatic, usually salmon-colored salamander that may 
vary from light pink to dark orange/reddish brown. Skin may appear almost translu
cent; back often displays dense, indistinct mottling, irregular spots, and/or net-like 
markings. Usually a faint , light line from each eye to the corresponding nostril. Found 
in specific habitats from Worcester County and all counties west. Length: 4.5-8 inches. 

Largest and most uncommon of our "brook 
salamanders," the Spring Salamander, 
as its name implies, is a denizen of cold, 
shaded, well-oxygenated brooks, springs, 
and seeps. In Massachusetts, it is almost 
always found under rocks in the water, or 
at least partially submerged in the water, 
and it may spend considerable time un
derground following subterranean water 
flowages . Often appears in spring houses. 
Breeding takes place in late fall and winter, 
but the females don't deposit their clutch
es of a dozen to a hundred eggs on the 
undersides of submerged stones until the 
following spring or summer. Larvae are en
tirely aquatic for 2-3 years, and may reach 4 
inches before becoming mature adults. This 
is an extremely agile and slippery animal; 
usually difficult to capture. It is notably can
nibalistic on other salamanders. 



Eastern Red-backed Salamander 
Plethodon cinereus 

Key Features: A slender, long-tailed, extremely common salamander, overall blu
ish-black to dark gray in color, with or without a broad reddish or reddish-orange 
stripe down the center of the back. Some specimens are entirely red. Diffuse, irreg
ular blackish flecking on pale belly and often within the red dorsal stripe. Light blue 
flecking often discernible on sides. Found statewide. Length: 2.5-4.0 inches. 

The most common of all vertebrates in many New England forest habitats , the Red
backed Salamander is a terrestrial woodland species that commonly occurs in two 
major color phases: "redback" (with a reddish stripe down the back) and "lead back" 
(solid bluish black or dark gray), with many intermediate variations. Solid red individ
uals are also occasionally encountered (see inset photo), but seem to be quite rare 
and localized in occurrence in our state. Reddish color of common and rare variants 
is believed to have evolved as mimicry of the highly toxic Red Eft , providing some 
protection to this otherwise edible salamander. (Brook Trout love them, regardless.) 
Look for this species under damp boards, rocks, and logs ; often under bark of fallen , 
partially decayed trees. It breeds on land, spring or fall , and females produce a clutch 
of a half-dozen to a dozen eggs every other summer that are hung from the roof of 
a damp cavity and guarded by the mother until they hatch. The young go through 
their entire larval stage in the egg; they do not have an aquatic larval stage like most 
amphibians. They are just under an inch long at hatching and take about 2 years to 
mature. Like all our lungless salamanders, this species exhibits a tiny groove (naso
labial groove) extending from each nostril to mouth. These extend beyond the mouth 
line as cirri (lower inset) in breeding males. 
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Four-toed Salamander 
Hemidactylium scuta tum 

Key Features: A small, spottily-distributed, slender salamander, usually reddish 
brown on the back with grayish sides. Easily identified by having 4 toes on the back 
feet , a bright white belly spattered with irregularly-shaped black spots, and a notice
able constriction near the base of the tail. Found statewide except Nantucket and 
possibly Suffolk counties. Length: 2-3.5 inches. 

This small, terrestrial salamander lives beneath leaf litter, stones, and other wood
land debris in forested habitats. Its scattered distribution and relative rarity is al
most certainly due to an apparent requirement for sphagnum wetlands in which to 
breed. Specimens are rarely found more than a quarter mile or so from such habitats , 
and sphagnum wetlands (and forested habitats immediately surrounding them) are 
the most reliable places in which to find them. Females lay two to three dozen eggs in 
the spring, almost always in Sphagnum moss around the edges of permanent ponds, 
bogs, and swamps, and typically guard them until they hatch. The gilled larvae fall 
or crawl into the water immediately after hatching (see insets) , and are fully aquatic 
until mid-to-Iate summer when they lose their gills and move onto land as juveniles. 
It takes them 2-3 years to reach maturity. This species has an extremely fragile tail 
that easily breaks off at the constriction near its base. A lost tail is soon regenerated, 
though it may not always achieve the girth and length of the original. 



The An1ll'8ll8: An Introduction to the 
Frog8, Toads, Treefrog8, and Spadefoota 

Species belonging to the taxonomic order Anura (which means "without tail") 
are easily the most diverse, successful, widely distributed , and familiar amphibi
ans in the world . Approximately 5,000 species are currently recognized , and more 
are being discovered in the tropics almost every week. Known familiarly as frogs 
and toads, these small predators are identified by their unusual body shape in
volving a fused head and trunk equipped with a pair of short front legs (used for 
support, feeding/climbing, and, in the case of males, mate-gripping) ; and a longer 
pair of rear legs for hopping, leaping, and/or swimming. 

All of our anurans have distinct mating calls that vary from the almost musi
cal, high-pitched "sleigh bells" sound of the Spring Peeper choruses that emanate 
from shallow wetlands every March and April, to the bassoon, almost cattle-like 
bellows of the American Bullfrog that fill summer nights in the vicinity of weed
choked lakes, ponds, and river backwaters. The importance of hearing to the an
urans is obvious in the large tympana or "ears" located prominently behind their 
eyes. 

All of our native anurans breathe through lungs as adults; their larvae all respi
rate through internal gills. Most anurans have large eyes, among the most beauti
ful in the animal kingdom, and excellent vision, a crucial attribute for animals that 
hunt primarily by sight. The chief differences between frogs and toads are that 
frogs have relatively smooth, moist skin and powerful hind legs that allow them to 
leap, while toads typically have dry, warty skin and weak rear legs that can only 
propel them in short (but sometimes surprisingly rapid) hops. While toads start 
their lives in water, they spend most of their adult lives on land, burying them
selves in soil or remaining in damp, dark hollows by day to avoid dessication. De
pending on the species, frogs mayor may not remain in wetland habitats for most 
of their lives, but those that live in aquatic environments tend to be more diurnal 
in their habits than toads or their more terrestrial cousins. Both groups contain 
species that can produce irritating, toxic skin secretions. 

Anuran calls , especially those that are amplified through multiple performers 
(often singing in unison), serve primarily as auditory assembly beacons that aid 
individuals scattered across the landscape in locating breeding habitats. They 
can be nuanced, however, and some species produce alarm calls ("Jump! "), ter
ritorial warning calls ("This is my spot; I will attack you if you encroach!"), and 
efficiency-promoting release calls ("Release me [I'm a male like you]!") . Pick up 
a male toad and hold it around the waist and you will often experience the latter 
(along with an inevitable urine bath). Some individual frogs , when cornered, will 
also produce a drawn-out, very disconcerting "scream call" with the obvious pur
pose of frightening a potential predator. Mating calls are typically amplified by 
inflatable vocal sacs, including the round, bulbous throat sac of the American and 
Fowler's toads, or the dual "football" sacs of the Pickerel and Wood frogs. 

All of our anurans lay their eggs in water while in a breeding posture called 
amp/exis (male on the back of the female , grasping her with his front legs) and 
their eggs are fertilized externally as they are extruded. The eggs give rise to tad
poles (or pollywogs, in the New England vernacular) that have internal gills and a 
globular body equipped with a muscular tail for swimming. Tadpoles are largely 
herbivorous, rasping plant leaves and algae coatings with their lips and tongues 
or simply filter-feeding on microscopic plankton, but many will happily scavenge 
on amphibian and fish carcasses if available. Depending on the species, they may 
metamorphose into miniature adults in as little as a few weeks to as long as a few 
years. Adult lifespans range from a few to many years. The toads probably hold 
the longevity records , often surpassing a decade or more, but there are, as yet, 
few long-term studies on which to base comparisons of longevity. 

--
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Eastern Spadefoot 
Scaphiopus holbrookii 

Key Features: A smallish, relatively smooth-skinned toad, olive to brownish black in 
color, usually with a pair of pale, irregular lines running down the back. Belly white 
or grayish-white. Eyes have vertical pupils ; inner surface of the hind foot has a small, 
black, hard-edged "spade." Breeding call is a short, low-pitched grunt, repeated 
every couple of seconds , which sounds somewhat like a young, calling crow. Found in 
areas with sandy, well-drained soils (often fire-prone habitats) in eastern Massachu
setts and the Connecticut River valley. Present on Nantucket and Martha's Vineyard. 
Classified as Threatened, it may not be taken or possessed without a permit. Length: 
1.8-3 inches (snout to vent) . 

The most fossorial ("underground living")of our toad-like amphibians, the Spade
foot spends most of its time in a self-made burrow usually located in brushy or for
ested habitat in sandy soil. The burrow is often concealed beneath low, overhead 
vegetation. Spadefoots are seen very rarely except on damp nights or during breed
ing events. Breeding for this species is explosive and may take place at any time 
from spring through early fall. It is almost invariably triggered by heavy, prolonged 
rains that fill the highly ephemeral pools where it typically breeds. Eggs are laid 
in gelatinous ribbons and hatch in less than 2 days. Tadpoles develop extremely 
rapidly, leaving the pool as miniature adults in as little as 2 weeks or as long as 2 
months, depending on water and food supplies. Tadpoles may be highly carniv
orous, particularly if carrion is available, but 
they also graze on vegetation and algae like 
more conventional frog larvae. Thanks to its 
largely underground existence, this species is 
highly fire-tolerant and is often associated with 
fire-maintained forest habitats. Skin secretions 
are irritating to some people. 



Wood Frog 
Lithobates sy!vaticus 

Key Features: A medium-sized, terrestrial, cold-tolerant frog that is usually easy to 
identify by its "raccoon mask": a pair of dark patches on each side of the head that ex
tend from the eyes down to the back edge of the jaw. Upper lip is pale; body coloration 
highly variable from lavender-pink to light tan or dark brown. Typically matches the 
color of fallen leaves. Often encountered in damp woodland habitats far from water. 
Breeding call is series of low-pitched, low-volume, duck-like quacks. Found statewide 
except Dukes and Nantucket counties. Length: 1.75-2.75 inches (snout to vent). 

This handsome amphibian can turn up in almost any forested habitat at almost any 
time of year, but it is only found reliably and in quantity during the spring breeding 
season. Like the mole salamanders, the Wood Frog breeds in vernal pools during the 
first warm, rainy nights of March and April, and dozens of individuals are typically 
involved in the brief (often lasting only a few days) breeding assemblies. Eggs are de
posited at the surface in loose, fist-sized masses that lack a surrounding matrix. Each 
mass contains from a few hundred to a couple of thousand eggs, and is typically at
tached to sticks or vegetation. The individual masses are often deposited with others 
in just one or two locations in the pool, creating "super" masses that can survive des
sication better than individual masses if the water level falls. Tadpole development is 
rapid, and they typically metamorphose in less than 3 months. Most Wood Frogs live 
for only 2 or 3 years. The ability of this animal to survive freezing in winter, breed in 
temporary ponds, and metamorphose rapidly has allowed it to successfully colonize 
the northernmost range of any amphibian in North America. 
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Gray Treeftog 
Hyla versicolor 

Key Features: A smallish frog identified by the large suction-cup toe pads that tip all of its 
digits and allow it to climb almost any surface, including glass. Background color varies 
from whitish-gray to dark brown to bright green, usually with fine-lined black patterns on 
the back. Inner surfaces of rear legs orange or bright yellow, but hidden when frog is at 
rest. Often a dark-bordered white or yellowish patch beneath each eye. Males typically 
have dark throats; females white throats. Belly pale. Back of adults displays numerous 
small warts. Breeding call is a loud, bird-like trill reminiscent of the Red-bellied Wood
pecker's call. Found statewide except Martha's Vineyard and Nantucket County. Length: 
1.25-2.25 inches (snout to vent). 

The Gray Treefrog (a.k.a. "tree toad") is the chameleon of the amphibian world, 
changing color to match its background, or sometimes in contrast to the background, 
resembling everything from bark to lichen to bird dropping. It is a master of camou
flage and can vary its color from white to green to nearly black. Usually encountered 
in shallow, brushy or wooded wetlands in the spring, or may be found perched on 
porches, building foundations, etc. , where exterior lights attract insect prey. Feeds on 
almost any insects, from caterpillars to 
moths to beetles, that come within range 
of its long (about half the body length) 
sticky tongue. Surprisingly heat-tolerant 
for an amphibian, often resting in direct 
sunlight on bark or stone. Frequently at
tempts to breed in water-filled pool cov
ers. May breed from April through early 
August, but usually mid-spring. Males 
call from shrubs and trees, especially 
from those standing in water, but these 
animals often forage high in treetops 
and may call on any warm, humid day or 
evening throughout the summer, causing 
many to think they are birds. Eggs are de
posited in small, loose masses containing 
30-40 eggs, and hatch in less than a week. 
Larval period lasts about 2 months, and 
the tiny, recently metamorphosed young 

frogs are typically lime 
green on the back. 



American Toad 
Anaxyrus americanus 

Key Features: Dry, warty skin ranging from pale olive to tan to brick red to almost 
black, with or without irregular patterning. Usually a light, narrow stripe down cen
ter of back. If dark spots are present on the back, no more than 2 large warts per 
spot. Chest and upper belly usually peppered with numerous dark spots; males have 
dark throats. The parotid glands (the pair of large skin glands on back of neck) do 
not touch the L-shaped ridges just behind the eyes, or if they do touch, only at one 
point. Eyes have horizontal pupils (see cover). Breeding call is a long, musical trill 
lasting up to half a minute. Found statewide except for Nantucket County. Length: 
2-4+ inches (snout to vent). 

A habitat generalist, the American Toad is equally at home foraging for ground bee
tles in a remote mountain forest or picking off moths beneath a porch or parking 
lot light in the middle of suburbia. Breeding takes place from mid-spring to early 
summer, usually in the shallow backwaters of permanent ponds, ditches, streams, 
and rivers. Eggs are laid in gelatinous, spiraling strings and draped over submerged 
vegetation. Eggs hatch in less than 2 weeks; tadpoles transform into miniature 
toads less than a half inch long in about 2 months and disperse into surrounding 
uplands as early as the first week in June. They may go on to live for 30 years or 
more. If a toad is handled roughly, its parotid glands secrete a milky toxin that 
tastes bad and is a mucous membrane irritant, but handling toads will not cause 

warts. Aside from the breed
ing call, males will also emit a 
sharp, vibrating chirp called 
a release call when seized by 
a hand or another amorous 
male. Males are smaller in av
erage size than females. 



Fowler's Toad 
Anaxyrus fowleri 

Key Features: Dry, warty skin typically ranging from light gray to brown, sometimes 
brick red; almost always with bold, irregularly shaped, dark splotches on the back, most 
encompassing 3 or more warts. Many individuals display a light stripe down the center 
of the back. Chest and belly pale, usually unmarked or with a single black spot on the 
chest. The parotid glands (the pair of large skin glands on back of neck) are in close con
tact (or simply blend) with the L-shaped ridges just behind the eyes. Eyes have horizon
tal pupils. Breeding call is a peculiar, nasal bleat (somewhat reminiscent of a paper-coil 
party noisemaker) usually lasting 2-4 seconds. Found statewide except Berkshire Coun
ty; believed extirpated from Nantucket County. Length: 2-5 inches (snout to vent). 

An often strikingly patterned toad named after an early Massachusetts naturalist, 
the Fowler's Toad is not as well distributed across the state as the American Toad, 
and is generally (but not always) the less common of the two species in most local
ities. It seems to be more of a habitat specialist than its cousin, and it appears to be 
most common in areas with sandy soils, such as the southeastern quadrant of the 
state, parts of the Connecticut Valley, and other more localized, sandy areas left be
hind by the glaciers. It tends to breed a week or two later than local American Toads, 
although its eggs, tadpoles, and development are very similar. It has a much different 
breeding call than the American Toad, but hybridization between the two species 
sometimes occurs and the resulting offspring display characteristics of both species. 



Pickerel Frog 
Lithobates palustris 

Key Features: A medium-sized, spotted frog with a pattern of brown, squarish or rect
angular spots on a tan or brownish background. A light line runs up each side of the 
back on the dorsolateral ridges, which frame two to three rows of parallel spots along 
the back. There is also a light line along the bottom of the upper jaw. The belly is pale 
with a bright wash of yellow or orange toward the rear, brightest on the undersides 
of the thighs. Breeding call is a low volume, repetitious, sonorous croak lasting a 
second or two, sometimes emitted while underwater. Found statewide. Length: l.75-3 
inches (snout to vent). 

The Pickerel Frog is the "grass frog" of New England, typically found in wet meadows, 
tussock swamps and bogs, weedy fields in the vicinity of brooks, and similar shallow 
water and damp, heavily vegetated, terrestrial habitats. Breeding takes place from 
April through May. The unique, strikingly bright, yellowish eggs are deposited in 
tight masses attached to submerged vegetation and resemble tiny golden berries. 
Each mass contains a few thousand eggs that hatch in less than a week. Larval pe
riod lasts 2-3 months. This species can usually be distinguished from the Northern 
Leopard Frog by its somewhat angular, rather than oval, spots (similar to the pattern 
on a giraffe) , and a lack of any green coloration. It is also the only one of the two that 
has a bright yellow or orange wash on the belly and undersides of the rear legs. This 
frog produces highly toxic skin secretions that will kill other frogs kept in the same 
container, so it is prudent to avoid touching your eyes or mouth while handling them. 



Northern Leopard Frog 
Lithobates pipiens 

Key Features : A medium-sized, spotted frog with a pattern of dark brown, round
ish or oval spots, each with a light border, on a background of bright green and/or 
light brown. Individuals with brown background often display green borders on their 
spots. Dorsolateral ridges are prominent and light in color, enclosing two or three 
irregular rows of spots on the back. There is a light line along the upper jaw. The 
belly is pale overall. Breeding call is low and sonorous (akin to "knocking"), lasting 
about 3 seconds , usually followed by one to several short grunts. This frog is usually 
associated with river floodplain habitats such as open marshes, backwaters, and 
wet meadows. Range is statewide except Barnstable, Dukes , and Nantucket counties ; 
population status unclear and likely declining. Length: 2-4.5 inches (snout to vent). 

With its pattern of light-bordered , dark spots on a typically bright (sometimes 
almost iridescent) green, brown, or often two-tone brown-and-green background, 
the Northern Leopard Frog is a strikingly beautiful animal. In Massachusetts it 
is most commonly associated with rivers and their adjacent marshes and flood
plains (even brackish ones), and it typically spends its summers foraging in 
damp, heavily vegetated, terrestrial situations. Breeding takes place from April 
through early June, with the eggs deposited in loose masses usually attached to 
submerged vegetation. Each mass contains several thousand eggs that hatch in a 
few weeks. Larval period lasts about 2 months. This species can usually be distin
guished from the Pickerel Frog by its roundish-oval , 
light-bordered spots, and the presence of at least 
some green coloration. Populations are scattered 
and often quite localized. The species is mysteri
ously absent from many seemingly ideal habitats. 
This frog makes powerful, highly erratic leaps when 
pursued; many "herpers" consider it the most chal
lenging frog to catch. 
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Green Frog 
Lithobates clamitans 

Key Features: A medium-sized, very common frog that may be found in almost any 
type of wetland habitat. Color may vary from dark brown, bronze, or dark to bright 
green; often with scattered dark spots. A pair of dorsolateral ridges (raised folds of 
skin) run down each side of the back from the eyes. Belly white, usually with darker 
patterns of spots and/or lines. Adult males have a yellow throat. Found statewide. 
Size: 2.25-4 inches (snout to vent). 

The Green Frog is probably our most common frog, likely to turn up almost anywhere 
there is water, but it is probably best adapted to shallow brook and pond habitats. 
The only species it is apt to be confused with is the Bullfrog, which, aside from grow
ing to a larger size, lacks the Green's distinctive dorsolateral ridges. The breeding 
call sounds like the twanging of a loose banjo or guitar string. Breeding may take 
place as early as Mayor as late as August, but June is usually the peak month in Mas
sachusetts. The eggs, up to 4,000 per female , are deposited in loose, floating masses 
in permanent wetlands, and mayor may not be attached to vegetation. The tadpoles 
hatch in less than a week, but usually do not metamorphose into young frogs until 
the following summer. Green Frogs often move around on the landscape on rainy 
nights, and if a few weeks go by without rain, large numbers (especially young ones) 
may be seen dispersing and crossing roads when rain finally arrives. Green Frogs of 
both sexes emit an abrupt alarm call as they jump into the water at the approach of 
a potential predator. 
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American Bullfrog 
Lithobates catesbeianus 

Key Features: A large, common frog that typically breeds on rivers, lakes, and ponds, 
but may turn up, at least temporarily, in almost any type of wetland habitat. Col
or usually bright green to yellowish green, often with darker mottling and irregular 
spots. Back is smooth (no dorsolateral ridges) ; belly whitish, sometimes with darker 
mottling. Adult males have tympana larger than the eye and a yellow throat; color 
may extend well onto chest. Found statewide. Length: 4-8 inches (snout to vent). 

This "big-water" frog is easily identified by its large size and lack of dorsolateral ridg
es (which bend doward immediately behind the tympana). It is usually found basking 
on land at the edge of the water, but will also station itself in floating vegetation or at 
any site near water where prey is commonly available. It is a voracious predator that 
will consume any animal it can stuff into its large mouth, including mice, small birds, 
snakes, crayfish, dragonflies , and all smaller frogs . When leaping for insect prey, it 
typically envelopes the victim in its long tongue and then uses its forelegs to help 
cram the meal into its mouth. Males are highly territorial and defend their breeding/ 
feeding stations from other males. The famous bellowing "jug'o'rum" breeding call 
is a familiar sound of summer nights. Breeding may take place from May through 
July, but mid-June to early July is usually the peak period in Massachusetts. The 

eggs, up to 20,000 per female , are depos
ited on the surface in broad masses up to 
two feet across, usually attached to sub
merged vegetation. The tadpoles hatch 
in a week or so, but have a long larval 
period that lasts 2-3 years. When cor
nered or captured, some adult Bullfrogs 
inflate themselves with air and emit a 
very surprising, open-mouthed scream 
of impressive volume and duration. 



Spring Peeper 
Pseudacris crucifer 

Key Features: A tiny, cold-tolerant frog varying in color from tan to olive-brown to 
gray. Most specimens display a dark, irregular (often incomplete) X-shaped mark on 
the back. Belly is pale and unmarked. Tiny pads on the tips of the toes allow it to cling 
to almost any surface. Breeding call is a high-pitched whistle repeated every other 
second; from a distance, a breeding chorus sounds like sleigh bells. Found statewide. 
Length: .75-l.25 inches (snout to vent). 

Usually encountered in shallow brushy or grassy wetlands in the early spring when 
hundreds, sometimes thousands of individuals congregate to form loud breeding 
choruses that may "sing" day and night for a week or more. The calling males typical
ly station themselves in shrubs or grass clumps surrounded by or overhanging the 
water, but silent "satellite" males sometimes lurk below, ready to intercept females 
attracted by the callers. Eggs are deposited singly on submerged plants ; hatch into 
tadpoles in a week to 10 days. Larval period lasts about 3 months, and the recently 
metamorphosed young frogs scatter into surrounding woodlands in July. The species 
is rarely seen other than during the breeding season, but during dry summer periods 
can sometimes be turned up in damp patches of understory woodland vegetation. 
It's a challenge to see these tiny frogs even when they are calling, but standing in the 
midst of a deafening breeding chorus on a warm spring night is an unforgettable life 
experience. 



Amphibian Conservation and Research 
by Jacob Kubel 

It is a bright, sunny afternoon in late March, and through the trees and just over 
a knoll , a chorus of sweet, high-pitched peeping and a barrage of strange, forceful 
quacking noises can be heard. They are persistent, raucous, and unlike any calls 
found in the bird audio guides. Patches of snow remain scattered in depressions and 
in shaded areas of the forest , and the air is still quite chilly when the wind blows. 
Although chickadees and titmice began their territorial calling last month, and the 
drumming of woodpeckers has become more noticeable recently, the forest has been 
relatively silent since November. Save for some crow calls and the barely audible tseet 
notes of Golden-crowned Kinglets foraging high in the conifers , the predominant 
sound of the woods these past 5 months has been the biting-cold wind rushing 
through the leafless trees, buffered only somewhat by the snow and ice blanketing 
the ground. This place has seemed quite lifeless for some time now .. . 

As I approach the knoll, the peeping and quacking grow louder, and as I reach the 
peak, the raucous noises explode into a full cacophony. There is a large pool of water 
below, still frozen at one end and skirted by winterberry shrubs and dead grasses 
and sedges from the previous growing season. Wood Frogs float and splash about 
in the open water, emitting their guttural quacking all the while. Spring Peepers call 
constantly from the shoreline, their calls ear-piercingly loud at this proximity. On 
the ice, other Wood Frogs, Spring Peepers , and even Red-Spotted Newts can be seen 
clumsily hopping, skidding, and crawling toward the open water where the party 
awaits. The forest has come to life - spring is here! 

During the next week or so, mole salamanders (e.g. , Spotted, Blue-spotted, and 
Jefferson salamanders) and additional Wood Frogs and Spring Peepers will pile 
into this vernal pool on welcoming rainy nights, followed several weeks later by a 
second boisterous influx 
of toads (e.g. , American 
Toad, Fowler's Toad) and 
Gray Treefrogs. This single 
pool will become the epi
center of breeding activity 
fo r thousands of local 
amphibians, and just about 
every predator in the sur
rounding forest will pay 
it a visit. Spotted Turtles, 
Blanding's Turtles, and 
Red-spotted Newts will 
dine on amphibian egg 
masses. Common Garter
snakes , Eastern Ribbon
snakes, and Northern Wa
tersnakes will lie in wait for 
unsuspecting amphibian 
prey. Even hungry Green 
Frogs will make their way 
t o the pool to ensure 
they are first in line to 
capitalize on the eventual 
exodus of hundreds of 
metamorphosing froglets 
later in the spring. Barred 
Owls will perch poolside 11.1 
to take a crack at them all. 

Photo © Bill Byrne 



Wood Frog tadpoles filter-feeding in a vernal pool. Anuran larvae are the only 
amphibians that are herbivorous/ omnivorous; all others are carnivores/ insectivores. 

"Strength in numbers" seems to be the main strategy the pool-breeding amphibians 
have evolved to withstand the challenges of heavy predation pressure. By breeding 
in synchrony and producing thousands of eggs and young, an adequate number of 
individuals sufficient to maintain the population will survive the threat of becoming a 
meal. Unfortunately, predation appears to be the least concern amphibians must deal 
with these days. Amphibian populations are declining worldwide (a recent, decade-long 
U.S.G.S. study indicates common U.S. amphibians are suffering a 3.7% annual decline
meaning that if the trend continues, half of all amphibian populations will be gone in 
about 20 years) , and conservationists are scrambling to identify feasible solutions to 
the problems that are plaguing these ancient, fascinating creatures. 

One of the longest-standing and most readily observed threats to the ecological 
health of amphibian populations is loss and fragmentation of habitat. Residential , 
commercial, and industrial development continues to result not only in direct 
mortality of significant numbers of individual amphibians at the local scale, 
but also in permanent removal of large chunks of habitat from the landscape. In 
combination with road construction/upgrading and increases in traffic volume, 
patches of suitable habitat are shrinking and becoming ever more isolated. Local 
populations of amphibians are being separated from one another, and, therefore, 
forced to function in closed systems where lack of immigration/emigration increases 
inbreeding pressures and reduces genetic diversity. Left unchecked, the end result of 
continual habitat loss and fragmentation is a collection of small, isolated populations 
dotting the landscape, with each becoming increasingly ill-adept at dealing with 
environmental stressors . This is perhaps the most tangible and immediate threat to 
amphibians in Massachusetts. 

A potentially massive (but less understood) threat to the Commonwealth's 
amphibian populations is climate change. As average global temperatures rise and 
regional climates warm, various plant and animal species are expected to respond 
by gradually shifting their geographic ranges northward and/or to higher elevations. 
(There is some evidence to suggest that these changes are already occurring). 
Although this response may be feasible for taxa with high dispersal abilities (e.g., 
birds , flying insects, plants with wind- or animal-dispersed seeds) , less-mobile taxa 
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Photo © Tom Tyning 

such as salamanders, frogs, and turtles may not fare as well. A number of populations 
could essentially be trapped, and their isolated patches of habitat may not be 
accessible for recolonization should there be local extinctions. Of especially high 
concern is the potential for climate change to alter precipitation patterns - changes 
in the amount, frequency, and seasonal timing of rain events - which could have 
catastrophic impacts on the hydrology of vernal pool habitats and the amphibian 
species that depend on them for reproduction. 

A third major concern regarding amphibian conservation is emerging infectious 

Marbled Salamander larvae are well
situated and large enough to prey on the 
larvae of spring-breeding amphibians in 
vernal pools because they hatch in the 
fall and overwinter in the pools. Climate 
change has the potential to disrupt or 
even destroy such highly evolved and 
delicate relationships. 

disease. Two examples receiving much 
attention in recent years are chytridio
mycosis (caused by the amphibian 
chytrid fungus Batrachochytrium den
drobatidis, or "Bd" for short) and 
ranavirus (a group of viruses in the 
lridoviridae family) . The chytrid fungus 
has resulted in amphibian population 
declines and extinctions in many parts 
of the world, but although its presence 
has been confirmed throughout much 
of New England, scientists believe it is 
currently having minimal, if any, impact 
on our local amphibians. Our natives 
seem to have an inherent immunity 
to this devastating infection, implying 
they were exposed to it at some point 
in their evolutionary history. Similarly, 
ranavirus appears to be causing sig
nificant mortality events in a number 
of regions (e.g., the southeastern United 
States) and has been confirmed on most 
continents. It is relatively understudied 
in New England and has not been impli-
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cated in any amphibian die-offs here, but it is assumed to occur throughout the 
continental U.S. and could become a future problem in our region. As with other 
pathogens, both chytrid and ranavirus appear to take advantage of individual 
animals that are stressed, and with environmental stressors like habitat degradation 
and climate change having potentially compounding effects, amphibian populations 
in the Commonwealth could become increasingly vulnerable to disease during 
coming decades . 

Among its many duties , the Division of Fisheries and Wildlife is tasked with the 
responsibility of managing the native amphibians of Massachusetts. The Natural 
Heritage and Endangered Species Program (NHESP), which functions as the "non
game" unit of the agency, takes a lead role in the deSign, support, and implementation 
of a number of conservation/management efforts for amphibians and other at-risk 
taxa. With a broader goal of maintaining and enhancing native biodiversity, the 
NHESP is actively involved in the inventory and monitoring of amphibian populations, 
research aimed toward identifying and understanding their top conservation needs, 
and the protection of key habitats to sustain their populations. 

The NHESP has made especially strong efforts during the past 5 years to increase 
our understanding of the distributions of the rarest amphibian species in the state. 
For example, the program supported an ambitious survey for Jefferson Salamanders 
throughout the Housatonic River watershed during 2008-9 and completed a follow
up survey throughout western Massachusetts earlier this spring. Both efforts were 
extremely productive and will contribute much to the development of conservation 
strategies for these species in the near future. Likewise, a large-scale search for Blue
spotted Salamander populations was conducted in under-surveyed areas of eastern 
Massachusetts in 2010-11 (which complemented a similar project in 2004) and resulted 
in discoveries of previously unknown populations. During 2009-10, the NHESP and 
a team of collaborators from several academic institutions and environmental 
consulting firms conducted a statewide investigation of the population genetics of 
the Jefferson/ Blue-spotted Salamander complex, confirming that individuals of a 
hybrid lineage were present, if not prevalent, in most local populations. The study 
also validated previous evidence that had suggested the presence of a genetically 
pure diploid population of Blue-spotted Salamander in Massachusetts , a very rare 
occurrence in southern New England. 

Other recent studies include a statewide inventory effort and comparison of survey 
protocols for Marbled Salamanders during 2009-10 and 2012, and an inventory of Four
toed Salamanders throughout the western part of the state this past spring. Expected 
amphibian projects during the coming year consist of a statewide investigation of 
the species composition of leopard frog populations in Massachusetts (including 
a search for the new, yet-unnamed species discovered in southern New York last 
year), distribution-modeling of Blue-spotted Salamander populations, and creation 
of supplemental breeding habitat for 
a population of Eastern Spadefoot in 
the Connecticut River Valley. The latter 
project will complement similar habitat
and population-restoration projects 
being conducted by MassAudubonand Dr. 
Bryan Windmiller (Grassroots Wildlife 
Conservation, Inc.) in southeastern Mas
sachusetts. 

Data collected during the afore
mentioned inventory and research 
projects will be assimilated with the 
species records already logged in the 
NHESP database and used to estimate 
and delineate habitat areas, produce 
status assessments , and identify key Every time it rains, thousands of amphib
sites for habitat protection and manage- ians like this Wood Frog are destroyed on 
ment. MassWildlife has a strong track our habitat-fragmenting roads. 
~ 



Improvising to improve 
amphibian management: 
With the cooperation of 
the industry and dedicated 
volunteers, frogs and 
turtles that get swept up 
in cranberry harvesting 
operations are now being 
collected and released 
unharmed. This grouping 
includes a Bullfrog (top) 
and 3 Green Frogs. Bottom 
specimen is an uncommon 
"blue" color variation, 
lackingyellow skin pigment 
on a portion of its body. 
This color aberration - as 
well as others more rare 
and even more bizarre 
- occurs in both species. 
Some examples of this one 
are solid blue and quite 
striking. 

record for land protection 
(200,000 acres acquired 
and managed for wildlife), 
and the Massachusetts 
Endangered Species Act 
(MESA) provides for cer

tain protections of habitat for state-listed rare species. With the new information 
about species distributions acquired during recent years , MassWildlife is much better 
equipped to make strategic, well-informed conservation decisions. Combined with the 
release of BioMap2 in 2010, land managers and conservation organizations alike are 
steadily developing a blueprint for sustaining the Commonwealth's biological diversity. 

One additional method of protecting amphibian habitats in Massachusetts is the 
certification of vernal pools (also known affectionately in our region as "wicked big 
puddles ," as nicknamed by Leo Kenney of the Vernal Pool Association, circa 1990). 
The certification program, which is administered by the NHESP, relies on citizen 
scientists, academic researchers, environmental organizations, consulting firms , 
and others to document the use of vernal pools by amphibian and/or invertebrate 
species that depend on ephemeral or otherwise fishless wetlands for successful 
reproduction. Certified Vernal Pools are afforded regulatory protections under 
several environmental laws, including, but not limited to, the Massachusetts 
Wetlands Protection Act, Massachusetts Surface Water Quality Standards, and the 
Massachusetts Forest Cutting Practices Act. The NHESP processes hundreds of 
certification applications per year, and over 6,500 wicked big puddles have attained 
the status of Certified Vernal Pool over the past 25 years. 

The Commonwealth's amphibians and their habitats clearly face some serious 
challenges, but there is hope that continued inventory, monitoring, research, 
and management will help lead to important discoveries and sound protections. 
Increased environmental education will also playa critical role in fostering societal 
changes that promote conservation of amphibian populations over the long term. 
With the dedicated efforts of Massachusetts citizens, amphibian populations and 
special places like the vernal pool just over the knoll stand a fighting chance of 
surviving for future generations to enjoy. 



Great Moments You Can Enjoy in Amphibian Observation 
There are at least six species of native amphibians that are obligate vernal pool 

breeders (all four mole salamanders, Wood Frog, and Spadefoot). Most of them can 
be labelled "explosive" breeders because they all arrive in a matter of a few hours 
or days (typically starting on the first night in March or April when there is rain 
and the temperature holds above 40°F) and immediately begin breeding en masse. 
Other explosive breeders include the Spring Peeper (early), Gray Treefrog (a little 
later) , and our two toads (which are of sufficient toxicity to breed in permanent wa
ters containing fish) . If you are organized or lucky enough to witness an explosive 
breeding event, these are some of the sights you may enjoy, often while enveloped 
in a loud, sometimes deafening, chorus of desperately calling male frogs ... 
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Center: Fresh egg masses 
of Spotted Salamander 
(top), Wood Frog (right), 
and Jefferson Salaman
der (left) can all be found 
at the same time in the 
same vernal pool. c'" 



WHAT CAN YOU DO TO HELP CONSERVE AMPHIBIANS? 
Documentation of the presence and location of rare species and vernal pools is a critical 

first step in the process of protecting them. If you encounter a state-listed amphibian 
species (Blue-spotted Salamander, Jefferson Salamander, Marbled Salamander, Eastern 
Spadefoot) or another species currently of conservation interest (Four-toed Salamander, 
Spring Salamander, any species of leopard frog) , please photograph the animal(s) and 
complete an official observation report. Similarly, if you are interested in certifying a 
vernal pool habitat, please consult the NHESP Guidelines for the Certification of Vernal 
Pool Habitat (2009) for documentation requirements. The Guidelines can be easily 
obtained on MassWildlife's NHESP website (www.mass.gov/nhesp). 

Observation reports can be submitted either via paper forms (also available online at 
the NHESP website) or electronically via the new online reporting system, the "Vernal 
Pool and Rare Species (VPRS) Information System". Launched last fall, the VPRS system 
provides users with the ability to create and submit observation reports of rare species 
and vernal pools online, "bulk upload" large amounts of data from a spreadsheet, and 
monitor the status of their reports as they are being processed at the NHESP. The VPRS 
system even includes a mobile app! 

To learn more about the VPRS system and to establish a user account, please visit 
the VPRS web page at the NHESP website. Additionally, the NHESP is interested in 
providing VPRS training to people or groups who would like to get involved. Please e-mail 
ContactVPRSAdmin@state.ma.us if you or others in your organization are interested 
in a training session at the NHESP West Boylston office. For larger groups, it may be 
possible for NHESP staff to travel to your location. 

Support Land Protection 
Encourage your community to protect as much wildlife conservation land as possible. 

Support your local land trust. Join sportsmen/women helping to pay for conservation by 
buying a fishing license (a significant portion of the fee is devoted to the purchase and 
management of public wildlife lands). Make an annual donation to The Wildlands Fund 
(call 508-389-6300 for details). All donations to this fund are used solely for the purchase 
of wildlife conservation lands. 

Support Endangered Species Research 
Donate to the Natural Heritage & Endangered Species (NHES) Fund on your state 

income tax form (line 32a, Form 1) every year, or make a direct donation to the NHES Fund 
at any time (call 508-389-6300 for current address). This fund supports the inventory, 
study, management, and protection of all our nongame wildlife resources and their 
habitats, including amphibians and reptiles, and is strongly focused on the conservation 
of our rare and endangered species. 

Don't Keep Rare Species as Pets 
It is illegal to collect, harass, kill, or keep any species listed under MESA, or other species 

(Spring Salamander, Four-toed Salamander) protected under other regulations. When these 
animals are illegally taken from the wild, they can no longer contribute to the future heath 
and viability of their populations. If you are prepared to assume the responsibility for 
keeping an amphibian as a pet, collect only common species; resolve to keep specimens 
for no more than 1 or 2 years (a few days or weeks is even better) and then release them 
where you found them; and limit your collection to no more than two individuals of any 
species (the legal possession limit) . You may also elect to purchase non-native, legal, 
captive-bred animals from legitimate pet suppliers, but you must resolve to keep them 
for life. Never release non-native species into the wild, nor allow native species that may 
be released in the future to have contact with exotic species or their quarters. Failure to 
follow this guideline may result in the introduction of exotic and potentially devastating 
diseases to native populations. 
~ 



AMPHIBIAN INFORMATION RESOURCES 
Books and Guides 

Conant, R., and J.T. Collins. 1998. A Field Guide to Reptiles and Amphibians
Eastern and Central North America. Boston: Houghton Mifflin Co. 

Duellman, W.E., and L. Trueb. 1986. Biology of Amphibians. New York: McGraw
Hill Book Co. 

Elliott, L. , C. Gerhardt, and C. Davidson. 2009. The Frogs and Toads of North 
America - A Comprehensive Guide to Their Identification, Behavior, and 
Calls. Boston: Houghton Mifflin Harcourt. 

Kenney, L.P., and M.R. Burne. 2009. A Field Guide to the Animals of Vernal Pools. 
Westborough: Massachusetts Division of Fisheries and Wildlife Natural 
Heritage and Endangered SpeCies Program, and Vernal Pool Association. 

Klemens, M.W. 1993. Amphibians and Reptiles of Connecticut and Adjacent 
Regions. Hartford , Connecticut: State Geological and Natural History 
Survey of Connecticut, Bulletin No. 112. 

Lazell, J.D.Jr. 1976. This Broken Archipelago, Cape Cod and the Islands, 
Amphibians and Reptiles. Quadrangle/The New Yourk Times Book Co. 

Mitchell , J.C. , A.R. Breisch, and K.A. Buhlmann. 2006. Habitat Management 
Guidelines for Amphibians and Reptiles of the Northeastern United 
States. Technical Publication HMG-3. Montgomery, Alabama: Partners in 
Amphibian and Reptile Conservation. 

Petranka, J.W. 1998. Salamanders of the United States and Canada. Washington: 
Smithsonian Institution Press. 

Tyning, T.F. 1990. A Guide to Amphibians and Reptiles. Stokes Nature Guide 
series. Boston: Little, Brown & Co. 

Zug, G.R., L.J. Vitt, and J.P. Caldwell. Herpetology - An Introductory Biology of 
Amphibians and Reptiles. 2001. San Diego, California: Academic Press. 

Websites 

Massachusetts Division of Fisheries and Wildlife, 
Natural Heritage and Endangered Species Program 

www.mass.gov/nhesp 

Vernal Pool Association 
www.vernalpool.org/vernaCl.htm 

Massachusetts Herpetological Atlas Project 
www.massherpatlas.org 

Partners in Amphibian and Reptile Conservation 
(PARC) 

www.parcplace.org 

NatureServe 
www.natureserve.org 
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The Jefferson Salamander is one of our largest salamanders, reaching a length of 
up to 8 inches. Jefferson Salamanders, Blue-spotted Salamanders, and a group of 
biologically bizarre salamanders of hybrid origin known as "unisexual Ambystoma" 
comprise the Jefferson/ Blue-spotted salamander complex in Massachusetts. The 
unisexuals, which are almost always female and predominant in most local populations 
of either Jefferson Salamander or Blue-spotted Salamander, have up to 3 extra sets 
of chromosomes (resulting in triploid, tetraploid, and pentaploid individuals, each 
having both Jefferson and Blue-spotted salamander genomes). The unisexuals 
reproduce via a complicated process described as kleptogenesis, where the sperm 
of a male is used to "activate" the egg, but does not actually fertilize it. The resulting 
young may be exact clones of the mother, or any of many possible genetic variants of 
the complex. Complex, indeed! Photo © by Bill Byrne 
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