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PREFACE

The FY 1979 Winter Navigation Demonstration Program is part of an ongoing
investigation to demonstrate the practicability of certain enabling measures
for extending the commercial navigation season on the Great Lakes-St. Lawrence
River System. As part of that program, the St. Lawrence Seaway Development
Corporation proposes: to modify existing ice booms at Ogdensburg-Prescott and
Galop Island in the St. Lawrence River and conduct a limited number of vessel
transits in a Demonstration Corridor. The Demonstration Corridor includes the
ice boom sites and extends upstream and downstream in the channel for a total
length of approximately 20 miles.

In anticipation of that proposal, the Winter Navigation Program allocated
funds for the project "Environmental Assessment to Precede Execution of Winter
Navigation Demonstration on the St. Lawrence River, FY 1978." These funds were
transferred through the Detroit Engineering District of the U.S. Army Corps of
Engineers to the North East Region of the Fish and Wildlife Service. They were
provided to the Research Foundation of the State University of New York for and
in conjunction with the State University College of Environmental Science and
Forestry through a Cooperative Agreement with Fish and Wildlife. The reptile
and amphibian studies reported here were designed as a component of that
Environmental Assessment project, and were conducted by personnel of the College
of Environmental Science and Forestry. Literature on St. Lawrence River reptiles
and amphibians was reviewed, and a comparison of the Demonstration Corridor
and baseline sites was made. Data supporting the comparison was drawn from the
literature, personal records, and from field survey. Suggestions as to the
possible impacts of the Demonstration on reptiles and amphibians were drawn
from this comparison.
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EXECUTIVE SUMMARY

Amphibians and reptiles occupy critical niches in food webs controiling
populations of lower organisms and furnishing an abundance of food for those
higher in the food web. Their unique life cyclies result in movements from the
aquatic to the wetland and/or upland environment, with a period of required
residence in both of these habitats. The maintenance of the shoreline/water
interface is critical to their survival, especially that portion of the inter-
face that occurs in wetlands.

Amphibians and reptiles are an important component of the St. Lawrence
River shoreline fauna. They represent a diverse group, with 16 known species
of amphibians and 12 known species of reptiles. This number may be increased
to a total of 35 species with further study.

Some form of herptile can be found anywhere along the river’s shore. The
most likely species to be found in the duff under trees along the shore is the
red-backed salamander. The eastern garter snake frequents the shore near the
water's edge, as does the northern leopard frog. The northern water snake and
the green frog may live in the water's edge and midland painted turtles bask
in the sun on logs or rocks.

Some herptiles seem to require special habitats such as rock ledges for
map turtles and deeper mud bottoms for mudpuppies. However, it is the marsh
environments that frequently are found in bays along rivers that contain the
mixture of habitats that support the greatest herptile community. These marsh
communities and their associated habitat features are critical to the herptile
populations of the St. Lawrence River. They provide habitats for reproduction
of most amphibians and probably the hibernation site for most turtles and frogs.

The area of the St. Lawrence River known as the Demonstration Corridor
does not contain extensive marshland areas or other highly valuable or critical
habitats for herptiles. This conclusion is reinforced by comparisons with the
diversity of shoreline environments and associated herptile habitats in base-
1ine sites at Chippewa Bay and Brandy Brook.

Any impacts that result in disturbance at the wetland/water interface
would probably impact herptiles. This would be especially true if such modi-
fications involved marsh edges and soft mud bottoms used for reproduction and
dormancy. Other impacts which modify the extent and mixture of herptile habitats
would also affect herptile population levels. While such impacts may be slight
if the effects of the proposed Demonstration are limited to the Demonstration
Corridor, serious impacts could occur if the influence extends downstream to
Brandy Brook or upstream to Chippewa Bay.
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INTRODUCTION

Amphibians and reptiles (herptiles) have been studied primarily for their
taxonomic, life history or behavioral characteristics. Field guides, such as
prepared by lLogier and Toner (1941) or Cevant (1975), give excellent identifi-
cation characteristics and the known range of each species. Handbooks or
checklists that include the Northeast are available for turtles (Toner 1936,
Pope 1961, Carr 1969, Babcock 1971), snakes (Toner 1935, Logier 1958, Wright
and Wright 1970, Froom 1972), salamanders (Bishop 1962), and frogs and toads
(Wright 1970)

Studies of amphibians and reptiles in northern New York or Eastern Canada
include the work of Logier (1952) and Bleakney (1958). Specific studies that
involve the St. Lawrence River habitats include those of Werner (1959), Woods
(1973), Rivard and Smith (1974), Parsons and Smith (1976), and Alexander (1977).
These reports, along with unpublished data of the author and the results of short
term field survey, were utilized to provide this description of St. Lawrence River
herptiles, their ecological characteristics, and their relative importance in three
corridors along the river. The objectives of this study on herptiles of the
Demonstration Corridor and baseline sites were to determine species present and
their relative abundance and to evaluate habitats and identify those considered

critical.
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METHODS

Most studies of herptiles in the field are for the purpose of obtaining
specimens for taxonomy or biological research. Some behavioral studies have
been conducted in the field, even with the use of radio tracking. However,
most field methods are crude, if not primitive. Brief reviews of collection
methods are given by Smith (1950), Trentev and Chernov (1965), Cook (1965),
and Conant (1975). Collection methods are best refined for turtles (Lagler 1943).

Most species are still being captured by hand or with the assistance of
dip nets, snake hooks or sticks. Since many species are active at night, a
spotlight helps to immobilize them for capture. These procedures do not lend
themselves to the securing of quantitative data.

Sampling techniques have been worked out for some turtles and have been
attempted for some snakes. Amphibians have been marked by toe clipping, turtles
by notching carapace scutes, and snakes by notching their caudal plate. The
accumulation of data that would give reliable population information, even for
the few species that could be trapped, was not possible within the time constraints
of this study.

Methods of capturing frogs are probably the most serious weakness. Hand
capture is not always possible because of difficulties in approaching or even
seeing them in a marsh or other heavily vegetated environment. One of the most
characteristic features of frogs is their vocalization during the spring breeding
season,

A procedure for recording frog vocalizations was developed and tesied
during the course of this study, although the lateness of the spring season of
1978 prohibited intensive use of this technique. A system involving a Technics
by Panasonic tape deck RS-686DS with three heads was obtained. Two Electro-
Voice RE-15 microphones mounted in stereo arrangement with windscreens were
accepted after trying other types. The recordings were monitored with Pioneer
stereo headphones SE-205. This equipment permitted bias selection, equalization,
Dolby noise reduction, and base cut-off. The use of this apparatus will enable
the researcher to identify species vocalizing and to estimate relative abundance.
Recordings are particularly useful in comparing vocalizations heard at different
selected study sites.

A1l of these methods have been employed as appropriate to develop the data
summarized in this report.
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RESULTS
AMPHIBIANS AND REPTILES OF THE ST. LAWRENCE RIVER

A 1ist of reptile and amphibian species known to occur along the St. Lawrence
River is given in Table 1. The data in the table have been obtained from various
sources, and the table itself represents an updated version of one previously
prepared by Alexander (1977). Based on these studies, there are 16 species of
amphibians and 12 species of retiles known to occur along the river. These figures
would increase to 18 amphibians and 17 retiles if the species listed in Table 2
are eventually found.

COMPARISON OF HERPTILE POPULATIONS AT DEMONSTRATION AND BASELINE SITES

Chippewa Bay

_ The most diverse and abundant herptile community was found in the Chippewa
Bay baseline study area. This is a reflection of the diverse habitat types,
including the extensive marsh areas, associated with the mouths of Crooked Creek
and Chippewa Creek. The small bays along the mainland and at both ends of Oak
Island supplied additional habitat. Considerable sections of adjacent uplands
were wooded and undeveloped, making suitable habitat for salamanders and the
more terrestrial herptiles.

The marshes of Chippewa Bay held an abudance of spring peepers, green frogs,
and northern leopard frogs. American toads, gray treefrogs, western chorus frogs,
bullfrogs, snapping turtles, midland painted turtles, and northern water snakes
were also fairly abundant. The other aquatic species were not obtained in adequate
numbers to estimate their relative abundance.

On the adjacent Tand the red-backed salamander was the most common salamander.
Also common were the American toad and the eastern garter snake. Occasional
specimens of other species were also found. Of special interest was the location
of map turtles on the rock ledges of the small bay inside Chippewa Point. One
was also seen in Chippewa Bay.

Brandy Brook

The next most productive area examined was the Brandy Brook baseline study
area, where suitable herptile habitat was found at Little Sucker Brook, Brandy
Brook, Coles Creek, an unnamed bay east of Coles Creek, and the Wilson Hill Wild-
life Management Area. However, development of the channels has limited emergent
vegetation to narrow zones except at Little Sucker Brook and Wilson Hi1l. At the
Jatter site abundant species were the northern leopard frog, midland painted
turtle, northern water snake, eastern garter snake, American toad, spring peeper,
red-backed salamander, green frog, wood frog, red-spotted newt, snapping turtle,
and gray tree frog. Other species found were the blue-spotted salamander, northern
brown snake, and bull frog.
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Table 1. Known Amphibians and Reptiles of St. Lawrence River Habitats

Common Name

Scientific Name

mudpuppy

blue-spotted salamander

spotted salamander
red-spotted newt

red-backed salamander
four-toed salamander

American Toad

spring peeper
gray treefrog
western chorus frog

bullfrog

green frog

mink frog

wood frog

pickerel frog
northern leopard frog

snapping turtle

stinkpot (musk turtle)

Class Amphibia
Family Necturidae

Family Ambystomatidae

Family Salamandridae

Family Plethodontidae

Family Bufonidae

Family Hylidae

Family Ranidae

Class Reptilia
Family Chelydridae

Family Kinosternidae

Necturus maculosus

Ambystoma laterale
Ambystoma macuiatum

Notophthalmus viridescens

Plethodon cinereus
Hemidactylium scutatum

Bufo americanus

Hyla crucifer
Hyla versicolor
Pseudacris triseriata

Rana catesbeiara
Rana clamitans

Rana septentrionalis
Rana sylvatica

Rana palustris

Rana pipiens

Chelydra serpentina

Sternotherus odoratus

(Continued)
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Table 1. (Concluded)

Common Name

Scientific Name

Family Emydidae

map turtle
midland painted turtle
Blanding's turtle

Family Colubridae

northern water snake
northern brown snake
eastern garter snake
northern ribbon snake
smooth green snake
black rat snake
eastern milk snake

Graptemys geographica

Chrysemys picta marginata

Emydoidea blandingi

Natrix sipedon
Storeria dekayi

Thamnophis sirtalis

Thamnophis sauritis

Opheodrys vernalis
Elaphe obsoleta
Lampropeltis triangulum

A1l scientific names taken from Conant (1975).



Table 2. Suspected Amphibians and Reptiles of St. Lawrence River Habitats

Common Name Scientific Name

Class Amphibia
Family Plethodontidae

northern dusky salamander Desmognathus fuscus
northern two-lined salamander Eurycea bislineata

Class Reptilia
Family Emydidae

wood turtle Clemmys insculpta
Family Trionychidae |

eastern spiny softshell Trionyx spiniferus

Family Scincidae

five-1ined c¢kink Eumeces fasciatus

Family Colubridae

red-bellied snake Storeria occipitomaculata
northern ringneck snake Diadophis punctatus
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Demonstration Corridor

The Demonstration Corridor from Brockville to Cardinal was the poorest of
the three areas from a herptile community standpoint. A small wetland area
exists east of Chimney Point and some habitat was found along Galop Island.
Other than these areas, the shoreline would support relatively low populations
of northern leopard frogs, green frogs, northern water snakes, eastern garter
snakes, American toads, red-backed salamanders and spring peepers. Other
species would be found on occasion.

DISCUSSION
BIOLOGICAL CHARACTERISTICS OF MERPTILES

Reptile and amphibian species are enormously important components of aquatic
and riverline-shoreline food webs. Amphibians consume huge quantities of insects
and other small animal life. Adult bullfrogs may even consume mice and small
turtles. As eggs, tadpoles and adults, amphibians serve as an important food
source for fish, other amphibians, reptiles, birds and mammals. They feed on
land as well as in water and are consumed in both environments. They truly bridge
the complexities of two contrasting ecological habitat types.

Reptiles are highly variable in their food habits, some like the painted
turtle being herbivorous. Others like the water snake are carnivorous, while
still others like the snapping turtle are omnivorous as well as scavangers.
Reptiles produce a variable number of eggs depending upon the protection givern
theri.  Although snapping turtles may lay 50 or more eggs, few nests escape the
hunting activities of skunks and raccoons. Those that do hatch may never reach
the water, or they may be consumed by bass, great blue herons or bullfrogs.
However, once they have grown to a size not easily taken by such enemies, they
may live for 35-50 years. Snakes not only lose some of their numbers while
young but continue to be depleted by avian and mammalian predators.

A1l species of this region spend the winter period in a dormant state.
Whereas amphibians undergo various stages of metamorphosis over a variahle
period of time, reptiles experience 1ittle change except for growth. Part of
this is due to their unique positions in the evolutionary development of ver-
tebrates from primitive fishes to warm-blooded birds and mammals. Amphibians
demonstrate by their ontogeny the evolutionary changes necessary for them to
have emerged on land. However, they are not free of the aquatic environment,
since a return to water or some moist site is necessary for reproduction. Their
gelatinous-protected eggs cannot withstand air drying. Conversely, reptiles
that may have become adapted to a life in aquatic habitats must return to land
for the laying of their highly developed eggs with specialized embryonic membranes.
However, several species of snakes can retain their eggs in their oviducts
until they hatch.
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SENSITIVITIES OF HERPTILES TO WINTER NAVIGATION IMPACTS

Based on observations of herptile species along the St. Lawrence River
there are several critical periods when resident herptile populations may be
subject to impacts related to winter navigation. Amphibians require certain
characteristic habitats for a successfuy] breeding season. For most species
of frogs and toads this habitat is the shallow but well oxygenated water often
associated with marsh areas or zones of shore vegetation. Some of the salamanders
may prefer small moving streams where their eggs are attached to submerged twigs
or other objects. The presence of these habitats can be critical to amphibians.

Perhaps the most critical period for reptiles is that in which hibernation
takes place. This would be the winter months when turtles seek the mud bottoms
of marshes and overhanging banks and snakes disappear into deep rock crevices.
Hibernation in the mud at the bottom of ponds or marshes, as in moist cavities
within the soil, is also a characteristic of amphibians: Suitable hibernation
sites are therefore nacessary for all herptiles in this area.

CONCLUSIONS

Amphibians and reptiles are- important components of the St. Lawrence River
shoreline fauna. They represent a diverse group, with 16 known species of am-
phibians and 12 known species of reptiles. This number may be increased to a
total of 35 species with further study.

Some form of herptile can be found anywhere along the river's shore. The
most Tikely species to be found in the duff under trees along the shore is the
red-backed salamander. The eastern garter snake frequents the shore near the
water's edge, as does the northern leopard frog. The northern water snake and
the green frog may live in the water's edge and midland painted turtles bask
in the sur on logs or rocks.

Some herptiles seem to require special habitats such as rock ledges for
map turtles and deeper mud bottoms for mudpuppies. However, it is the marsh
environments that frequently are found in bays along the river, that contain
the mixture of habitats which support the greatest herptile comrunity. These
marsh communities and their associated habitat features are critical to the
herptile populations of the St. Lawrence River. They provide habitats for
reproduction of most amphibians, and are probably the hibernation site for
most turtles and frogs.

The area of the St. Lawrence River known as the. Demonstration Corridor
does not contain extensive marshland areas or other highly valuable or critical
habitats for herptiles. This conclusion is reinforced by .comparisons with the
diversity of shoreline environments and associated herptile habitats in baseline
sites at Chippewa Bay and Brandy Brook. '

Any impacts that result in disturbance at the wetland/water interface would
probably impact herptiles. This would be especially true if such modifications
involved marsh edges and soft mud bottoms used for reproduction and dormancy.
Other impacts which modify the extent and mixture of herptile habitats would also
affect herptile population levels. While such impacts may be slight if the
effects of the proposed Demonstration are limited to the Demonstration Corridor,
serious impacts could occur if the influence extends downstream to Brandy Brook

or upstream to Chippewa Bay.
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