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DISCLAIMER

Recovery plans delineate reasonable actions which are believed to be required to recover and/or
protect listed species. Plans are published by the U.S. Fish and Wildlife Service, sometimes
prepared with the assistance of recovery teams, contractors, State agencies, and others.
Objectives will be attained and any necessary funds made available subject to budgetary and
other constraints affecting the parties involved, as well as the need to address other priorities.
Recovery plans do not necessarily represent the views nor the official positions or approval of
any individuals or agencies involved in the plan formulation, other than the U.S. Fish and
Wildlife Service. They represent the official position of the U.S. Fish and Wildlife Service only
after they have been signed by the Regional Director. Approved recovery plans are subject to
modification as dictated by new findings, changes in species status, and compl etion of recovery
tasks.
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EXECUTIVE SUMMARY

Current Species Status. The Lake Erie Watersnake (Nerodia sipedon insularum) occurs on portions of
the Ohio mainland, and on the near-shore and offshore islands and in the waters of the western Lake Erie
basin of Ohio and Canada. Based on extirpation events on several small islands and significant declines
from historic population estimates due to habitat loss and human persecution, the snake was listed asa
threatened species under the Endangered Species Act in 1999. Thislisting extended only to the
subpopulations found on the western Lake Erie offshore islands and adjacent waters of the United States.
The Province of Ontario, Canada designated the L ake Erie Watersnake an endangered speciesin 1977
based on similar threats.

Habitat Requirements and Limiting Factors: The Lake Erie Watersnake spends summers basking on the
rocky shorelines of the limestone and dolomite islands in the western Lake Erie basin. Both natural
shoreline and some portions of devel oped shoreline provide suitable summer habitat for the snake.
Hibernation habitat for the snake is composed of areas inland from the shore, which typically have soil
and rock substrates and consist of natural openings or fissures. Additionally some snakes hibernate in
human-made structures such as foundations and drainage tile. The primary limiting factor is accidental
and intentional human persecution, with loss and ateration of suitable summer and hibernation habitat
through development as a secondary factor.

Recovery Strategy: The primary strategy for the recovery of the Lake Erie Watersnakeinthe U.S. isto
sustain multiple subpopulations of the snake, including a stable, persistent subpopulation of snakes on
each of the four largest U.S. islands, by significantly reducing deliberate and accidental human-induced
mortality, and by maintaining enough essential habitat to support these subpopulations in perpetuity. This
strategy will be accomplished by working with government agencies to develop management plans for
public lands on the islands, continuing a vigorous outreach campaign targeting residents and visitorsto
the idlands, encouraging private land actions that benefit snake habitat, and conducting additional research
to assess other potential threats to the continuing existence of the Lake Erie Watersnake population.

Recovery Objective: The goal of this recovery plan isto ensure multiple viable subpopulations of the
Lake Erie Watersnake on the U.S. islands such that the snake can be removed from the Federal list of
Endangered and Threatened Wildlife. Realization of this goal will occur by undertaking the following
actions; achieving atotal U.S. population size such that the snake has a reasonable certainty of persisting
over time; perpetuating multiple, viable, persistent subpopulations of the Lake Erie Watersnake;
achieving viable population goals for each of the four largest U.S. islands, Kelleys, South Bass, Middle
Bass, and North Bass; sustaining enough essential summer and hibernation habitat in perpetuity to
support viable persistent subpopulations; and reducing or eliminating the threat posed by intentional and
accidental human-induced mortality.

Recovery Criteriac Recovery of the snake will be accomplished when a minimum of 5,555 adult snakes
exists on nine U.S. islands combined for six or more consecutive years, including at least 900 snakes on
KelleysIsland, 850 snakes on South Bass Island, 620 snakes on Middle Bass Island, and 410 snakes on
North Bass Island, with the remaining snakes occurring on any of the nineislands. Additionally, atotal

of 7.4 km of shoreline habitat and 51 hectares of hibernation habitat distributed proportionately among the
four largest U.S. islands must be protected in perpetuity by awritten agreement approved by USFWS.
Finally, objective analysis of public attitude indicates that human persecution is no longer athreat to the
continued existence of the snake, and accidental human-induced mortality no longer poses a significant
threat to the population.
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Actions Needed:

Ensure population persistence

Habitat protection and management

Reduction of human-induced mortality

Identification of additional threats, constraints, and limiting factors
Review and track recovery progress

S A o

Tota Estimated Cost of Recovery (in $1,000's):

Year Action 1 |Action 2 |Action 3 |Action 4 |Action 5 |Total
2004 55 84 34.5 24 0 197.5
2005 70 75 37.5 29 2 213.5
2006 50 78.5 49.5 25 0 203
2007 70 73.5 34.5 0 4 182
2008 50 74.5 34.5 0 5 164
Total 295 385.5 190.5 78 11 960

Date of Recovery: Full recovery of the Lake Erie Watersnake is anticipated to require approximately 10
years, until about 2013, if fully funded.

Vil
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. INTRODUCTION
LEGAL STATUS, CRITICAL HABITAT, AND RECOVERY PRIORITY

The U.S. Fish and Wildlife Service (USFWS) designated the Lake Erie Watersnake
(Nerodia sipedon insularum) athreatened species on August 30, 1999 (50 CFR Part 17). The
State of Ohio, Department of Natural Resources (ODNR), Division of Wildlife listed the Lake
Erie Watersnake as endangered on May 3, 2000 (OAC 1501:31-23-01). The Province of
Ontario, Canada designated the L ake Erie Watersnake an endangered species under their
Endangered Species Act in 1977 (RRO 1990), while the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC 2002) listed the snake as endangered in April, 1991.

At the time of listing, it was determined that designating critical habitat for the Lake Erie
Watersnake was not prudent for the following reasons, pursuant to 50 CFR 424.12 (a)(1):

Such designation of critical habitat would not be beneficial to the species

The species is threatened by taking or other human activity, and identification of critical
habitat can be expected to increase the degree of threat to the species

The USFWS has developed guidelines for assigning priorities to the development and
implementation of recovery plans for listed species (48 FR 43098). The recovery priority of the
Lake Erie Watersnake is 9C, indicating that it is. (1) taxonomically, a subspecies; (2) facing a
moderate degree of threat; (3) rated high in terms of recovery potential; and (4) in conflict with
construction or other development project(s) or other forms of economic activity. The USFWS
regularly reviews the taxonomy, threats, recovery potential, and degree of associated conflict(s)
and may change the recovery priority based on that review.

DESCRIPTION

The Lake Erie Watersnake (Nerodia sipedon insularum), a nonvenomous snake, is a
member of the family Colubridae. Lake Erie Watersnakes were briefly described by Morse
(1904) as Natrix fasciata erythrogaster. Conant and Clay (1937, 1963) later formally described
the Lake Erie Watersnake as a subspecies of the Northern Watersnake (Nerodia sipedon
sipedon). The common name “Lake Erie Watersnake” follows the naming convention set forth
by Crother et al. (2000). The dorsal color pattern of the Lake Erie Watersnake is highly variable,
ranging from uniformly gray and unpatterned to regularly patterned with a series of dorsal and
lateral blotches (Conant and Clay 1937; Camin and Ehrlich 1958; Conant and Clay 1963; Conant
1982; Kraus and Schuett 1982; King 1987b, 1991). Between these extremes, a variety of
intermediate patterns exist in which dorsal and lateral blotches are reduced in size or number or
irregular in shape. Typically, the ventral surface is uniform white or yellowish white except for
the bases of the ventral scales, which are often of the same color as the dorsum (Conant and Clay
1937). Variation in color pattern is genetically based and the size and position of color pattern
elements remain fixed over the life of an individual snake (King 1993a). Color pattern variation
among L ake Erie Watersnakes results from the combined effects of both natural selection and
gene flow (King 1993b, 1993c; King and Lawson 1995). On the rocky shorelines of the western



Lake Erieislands, watersnakes with unbanded or reduced patterns have a survival advantage
compared to fully patterned watersnakes (Camin and others 1954; Camin and Ehrlich 1958;
Ehrlich and Camin 1960; King 1992a). Gene flow from mainland populations of Northern
Watersnakes (N. s. sipedon) is responsible for the persistence of regularly patterned individuals
in island populations despite this selective advantage (King and Lawson 1995).

The Lake Erie Watersnake and the Northern Watersnake are separate subspecies.
Northern Watersnakes (N. s. sipedon) are widely distributed in eastern North America, including
the Ohio and Ontario mainland, whereas L ake Erie Watersnakes (N. s. insularum) occur
primarily on the offshore islands of western Lake Erie (Schmidt and Davis 1941; Conant 1982;
Kraus and Schuett 1982; King 1986, 1987b, 1989a, 1989b, 1991, 1993b, 1998a; King and
Lawson 1995; King and others 1997). In contrast to the color pattern variation seen in Lake Erie
Watersnakes, Northern Watersnakes have sharply defined band patterns (Conant and Clay 1937,
1963; Camin and Ehrlich 1958; Conant 1982; Kraus and Schuett 1982; King 1987b, 1991). Lake
Erie Watersnakes occur on rocky limestone and dolomite shorelines; Northern Watersnakes use
more heavily vegetated locations with soil, mud or clay (Conant 1951; Conant and Collins 1991,
Harding 1997). Lake Erie Watersnakes also have a different diet, alarger adult body size, lower
growth rates, and shorter tails compared to Northern Watersnakes (Conant 1951; Hamilton 1951;
Langlois 1964; Drummond 1983; King 1986, 1989a, 1993a).

POPULATION STATUSAND DISTRIBUTION
Distribution

The distribution of the Lake Erie Watersnake is closely tied to the underlying geology of
the island region of western Lake Erie. Lake Erie Watersnakes inhabit exposed limestone and
dolomite shorelines. Differencesin color pattern between Lake Erie Watersnakes and Northern
Watersnakes are the result of natural selection acting to enhance the match between snakes and
backgrounds in these different habitats. The exposed dolomite and limestone shorelines that
characterize the Lake Erie islands also occur on the Catawba/Marblehead peninsula on the Ohio
mainland. Individual watersnakes with reduced color patterns like that seen in island populations
have been reported from this peninsula (Conant and Clay 1937) and Johnson Island in Sandusky
Bay (King 1986). The Federal Endangered Species Act of 1973, as amended, (ESA) protection
extends only to the Lake Erie Watersnakes located on western Lake Erie offshore islands and
adjacent waters of the United States. We define offshore islands and waters as those located
greater than 1.6 km (1 mi) from the Ohio mainland and Ontario mainland. Federal protection
does not include watersnakes found on the U.S. mainland or adjacent near-shore islands, due to
those areas having a high occurrence of Northern Watersnakes (N. s. sipedon), intergrades
between the two subspecies, and the low occurrence of Lake Erie Watersnakes (50 CFR Part 17).
This means watersnakes located on Ohio’s Catawba/Marblehead Peninsula, Mouse Island and
Johnson Island (also referred to as Johnson’ s Island) are not protected under the ESA. The
islands and rock outcrops and their adjacent waters that support the listed population of Lake
Erie Watersnakes are located within boundaries roughly defined as 82° 22' 30" North Longitude,
83°07' 30" North Longitude, 41°33'00” West Latitude, and 42°00'00” West Latitude. The U.S.
Lake Erie offshore islands and rock outcrops include, but are not limited to, the islands called
Kelleys, South Bass, Middle Bass, North Bass, Sugar, Rattlesnake, Green, Gibraltar, Starve,



Gull, Ballast, Lost Ballast, and West Sister. Canadian Lake Erie offshore islands and rock
outcrops of Lake Erieinclude, but are not limited to, the islands called Pelee, Middle, East Sister,
Middle Sister, North Harbour, Hen, Chick, Big Chicken, and Little Chicken (Figure 1).

Figure 1. Historic range of the Lake Erie Watersnake on the western basin Lake Erieisdlands. Scale: 1 cm=2.5km
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The current distribution of Lake Erie Watersnakes is reduced compared to their historic
distribution. The historic range of the Lake Erie Watersnake included 22 or more offshore
islands and rock outcrops (12 U.S. offshore islands, 9 Canadian islands, and various rock
outcrops) of western Lake Erie, and shorelines of the Catawba/Marblehead Peninsula, and
nearshore islands (Mouse and Johnson) in Ohio (Conant and Clay 1937; Conant 1938; Conant
and Clay 1963; Kraus and Schuett 1982; King 1986, 1987a, 1987b, 1998a). Today, Lake Erie
Watersnakes no longer occur on three islands: Middle Sister Island (Ontario), North Harbour
Island (Ontario), and West Sister Island (U.S.), and population sizes have declined significantly
on the remaining islands (Ehrlich and Camin 1960; Kraus and Schuett 1982; King 1986, 19983,
1998b; Conant 1997). Lake Erie Watersnakes are known from West Sister Island based on
specimens collected there in 1938 and 1939 (King and others 1997). However, no watersnakes
were found on thisisland during repeated searches in the 1980s and early 1990s (King 1998a). A
visit to thisisland on 26 July 2002 resulted in the capture of one adult female watersnake. The
color pattern of this watersnake was dark and distinctly banded asis seen in mainland
populations. Given that West Sister Island is about equally isolated from the mainland and from
the next nearest island, this snake might represent an immigrant from a mainland Northern



Watersnake population (King 2002c). Lake Erie Watersnakes are known from Green Island
based on specimens collected there in 1930 and 1948 (King and others 1997). However, no
watersnakes were found on thisisland during repeated searches in the 1980s and early 1990s
(King 1998a). During avisit to the island on 25 June 2002, ODNR, Division of Wildlife
personnel reported counting 20 individual Lake Erie Watersnakes on the rocky shore, inland, and
foraging just offshore. The presence of Lake Erie Watersnakes was confirmed during a second
visit to the island by USFWS personnel and othersin July 2002. These observations suggest that
Lake Erie Watersnakes have recently recolonized thisisland after an absence of 10 or more years
(King 2002c).

Subpopulations

Nine U.S. islands currently support subpopulations of the Lake Erie Watersnake year-
round (Kelleys, South Bass, Middle Bass, North Bass, Rattlesnake, Gibraltar, Sugar, Ballast, and
Green Idands), while two U.S. islands provide only summer habitat (Starve and Gull I1slands).
The four largest U.S. islands (Kelleys, South Bass, Middle Bass, and North Bass) support the
vast majority of the U.S. Lake Erie Watersnake population. For the purpose of this recovery
plan, a subpopulation is defined as a geographically distinct division of alarger population. A
summary of theislands and the size of their adult Lake Erie Watersnake subpopulations can be
foundin Table 1. Appendix E contains abrief description of each of the islands, including the
most recent adult Lake Erie Watersnake popul ation estimates available for each.

Table 1. Summary of U.S. idands capable of supporting year-round Lake Erie Watersnake subpopulations. All
population estimates are based on the 1999-2002 field seasons except for those marked with an asterisk (*), which
are based on the 1996-1998 field seasons (King 2002c). Numbers for area and shoreline have been calculated using
ODNR Geographic |nformation Systems (GIS) data sets.

Estimated
Shoreline of adult
Area- km2 |Shoreline-km| Area of Public | Public land- km LEWS
Island (acres) (miles) land- km2 (acres) (miles) Population
Kelleys 11.3 (2785) 23.4 (14.5) 2.74 (677.1) 1.88(1.2) 1942
South Bass | 5.95 (1470) 20.4 (12.7) 0.25 (61.8) 0.57 (0.35) 1145
Middle Bass 2.89 (714) 16.9 (10.5) 0.5 (123.5) 0.89 (0.55) 1387
North Bass 2.61 (644) 10.7 (6.7) 0.016 (3.9)* 0.38 (0.24) 583
Green 0.069 (17) 1.2 (0.75) 0.069 (17) 1.2(0.75) 102
Rattlesnake 0.24 (60) 2.6 (1.6) 0 (0) 0(0) 20*
Sugar 0.16 (40) 1.7 (1.1) 0(0) 0 (0) 314
Ballast 0.049 (12) 1.0 (0.62) 0 (0) 0(0) 44*
Gibraltar 0.024 (6) 0.9 (0.56) 0 (0) 0(0) 44*
West Sister 0.28 (70) 2.4 (1.5) 0.28 (70) 2.4 (1.5) 0
Total 23.57 (5818) | 81.2 (50.53) 3.855 (953.3) 7.32 (4.59) 5581

Notes: **State of Ohio pursuing purchase of additional property on North Bass Island




Population status

The historic abundance of watersnakes on the Lake Erie islands was first noted in
descriptions by early travelers (McDermott 1947; Parker 1976). During the 1700s, the islands of
western Lake Erie were called “Les Iles aux Serpentes,” the “islands of snakes’ (McDermott
1947; Langlois 1964). Other accounts by early travelers describe islands with “myriads (or
“wreaths”) of watersnakes basking in the sun” or with watersnakes “ sunning themselvesin
heaps, knots and snarls’ (Ballou 1878; Hatcher 1945; McDermott 1947; Wright and Wright
1957; Parker 1976).

The Lake Erie Watersnake population has declined over the past 150 years due to
persecution and habitat alteration (Hatcher 1945; Ehrlich and Camin 1960; Langlois 1964;
Campbell 1977; Conant 1982; Kraus and Schuett 1982; King 1986, 1987a, 1987b, 1990, 19983,
1998b; King and Lawson 1995; King and others 1997). One example is Middle Island, Ontario,
where Thomas (1949) observed up to seven snakes per “clump” of shrubbery at “close intervals’
over adistance of several hundred yards of limestone shoreline. King's“Population Ecology of
the Lake Erie Watersnake” (1986) estimated a population size for Middle Island that is three to
five times lower than the number of watersnakes collected in asingle day by Camin and others
(1954) or in two days by Ehrlich and Camin (1960). In another example, it took King (1986) a
month or more on several islands to achieve sample sizes similar to that achieved by Conant and
Clay (1937) or Camin and Ehrlich (1958) in asingle day. Finally, in terms of numbers of
watersnakes per investigator hour, King (USFWS 1994) noted that L ake Erie Watersnake
capture rates declined from 10 snakes per hour (during the 1930s through 1950s) to less than one
snake per hour (during the early 1980s), aten-fold decline over 30 to 50 years.

Recent data show fluctuationsin population density (i.e., number of Lake Erie
Watersnakes per km of shoreline). Comparisons of population density estimates over time
suggest that population sizes generally decreased from 1980-85 to 1988-92 (by 33 adultskm at 3
sites), and from 1988-92 101996 (by 13 adults’km at 4 sites) (King 2002c¢). Comparisons of
population density estimates also suggest that population sizes generally increased from 1988-92
to 2000-02 (by 23 adults/km at 3 sites), and from 1996-98 to 2000-02 (by 88 adults/km at 10
sites) (King 2002c).

In summary, the Lake Erie Watersnake has declined in population abundance and in
distribution from historic levels. At the time of listing, the estimate for the U.S. popul ation
ranged from 1,530 to 2,030 adults, and U.S. populations of the Lake Erie Watersnake were
restricted to only 8 islands (King 1998a, 1998b). Population fluctuations during the late 1990’ s
and early 2000’ s, which coincide with intensive public outreach efforts and Federal listing of the
snake, have resulted in increases and decreases in local populations, but in general, populations
appear to be increasing. Results of censuses on Kelleys, South Bass, Middle Bass, North Bass,
Green, and Sugar |slands conducted from 2000-2002 estimate that the current U.S. population of
Lake Erie Watersnakes on these islands is approximately 5,473 adults (King 2002c); this
estimate does not include the population estimates for Rattlesnake, Ballast, and Gibraltar because
we believe these estimates to be less accurate than the 1999-2002 popul ation estimates (see
Table1). Inthefour years since listing, the adult population estimate has more than doubled,



likely due to increases in the actual snake population as well asimproved census data. Also
since the time of listing, Lake Erie Watersnakes have recolonized Green Island, from which the
snakes had previously been extirpated. These two events demonstrate that recovery of the snake
population is aready well underway.

LIFE HISTORY
Activity

L ake Erie Watersnakes are active primarily between early May and early October,
depending on seasonal temperatures and weather. Snakes typically enter hibernation between
mid-September and mid-October (King 2003). They emerge from hibernation between late-April
and late-May (King 2003). Snakes will sometimes remain active on warm days through October,
and may emerge from hibernation early to bask on warm days (Table 2 in King 2003). Seasonal
activity correlates with reproductive behavior, resulting in males being more active from May
until late June, and females being more active after late June (King 1986).

M ovement patterns

Lake Erie Watersnakes remain near shore during the summer active season. King (2003)
found that 75% of Lake Erie Watersnakes stayed within 13 m (42.7 ft) of the shoreline. The
extent (length) of shoreline used by 75% of individual snakes during the summer active season is
437 m (1434 ft) or less (King 2003). Hibernation sites for the snakes vary in distance from the
shoreline, but 75% of snakes hibernated within 69 m (226.4 ft) of the shoreline (King 2003).
Typically, Lake Erie Watersnakes demonstrate site fidelity, returning to the same area of
shoreline each summer and the same hibernation location each year (King 2003). Details of site
fidelity are discussed further in the “Habitat Requirements” section. King (1987b) estimates that
less than 3 percent of adult watersnakes move among islands or among sites on agiven island,
each year, and thus, by inference, movement between near-shore islands/mainland and off-shore
islandsislikely very limited. Based on patterns of protein variation, King and Lawson (1995)
estimated that, for each generation, an average of 9.2 watersnakes migrate between the islands
and the Ontario mainland, and 3.6 watersnakes migrate between the islands and the Ohio
mainland. Lake Erie Watersnakes have been documented to move between the off-shore islands
occasionally. Two snakes have been documented moving between Sugar Island and Middle
Bass Island, a distance of approximately 300 m (0.19 mi) (King 2002b). Another snake moved
from Green Island to South Bass Island, a distance of approximately 1.61 km (1 mi)(King 2002b,
2002c). Recently, afemale Lake Erie Watersnake that was marked on the south shore of Kelleys
Island on 18 May 2001 was recaptured on Middle Island on 23 May 2002 (D Jacobs, Ontario
Ministry of Natural Resources, pers. comm. 2002; King 2002b). Available data, evidenced by
the examples above, indicate that Lake Erie Watersnakes are not a fragmented popul ation,
meaning that gene flow exceeds one individual per generation (King and Lawson 1995).

Feeding

The Lake Erie Watersnake' s diet is composed mainly of fish and amphibians found in the
nearshore waters of the lake. Little has been documented about foraging behavior or locations



and composition of suitable foraging habitat. It is suspected that the Lake Erie Watersnake
forages for food in and around rocks and vegetation near the shore of the islands, but more
research is necessary to substantiate this observation. King (1993a) noted that species of fish
included in the Lake Erie Watersnake diet include sculpin (Cottus bairdi), minnow (Notropis
spp.), catfish (Ictalurus spp.), stonecat madtom (Noturus flavus), burbot (Lota lota), and darter
(Percina spp. and Etheostoma spp.). Recent observations (King and others 1999; K Stanford,
Northern Illinois University, pers. comm. 2002) suggest that currently alarge portion of the Lake
Erie Watersnake' s diet is composed of the round goby (Neogobius melanostomus), an exotic
introduced species that was first reported in the Ohio portion of Lake Eriein 1993 (Knight

1994). The importance of amphibians as prey is somewhat disputed. 1n a 1948 study,
amphibians were preyed upon by 52% of Lake Erie Watersnakes (Hamilton 1951); however, in a
1993 study, only 22% of snake stomachs contained amphibians (King 1993a). King and others
(1999) found that amphibians consumed included salamander (Ambystoma spp.) and mudpuppy
(Necturus maculosus) (King 1993a). Hamilton (1951) noted that the Lake Erie Watersnake diet
aso included northern leopard frog (Rana pipiens), green frog (Rana clamitans), toad (Bufo
spp.), and newt (Triturus spp.). Additional dietary studies proposed in 2003 will help to clarify
current dietary composition of the Lake Erie Watersnake.

Prey size is dependent on the mass of the snake consuming the prey. King (1993a) found
that all measures of prey size were significantly positively correlated with snake snout-vent
length (SVL). King (1986) aso observed that male snakes were more commonly seen foraging
from early June until early July, while females were seen foraging throughout the active season.
Y oung of year snakes, less than one year old, were observed foraging from early May until late
July (King 1986).

Reproduction

Female Lake Erie Watersnakes reach sexual maturity at approximately 3 years of age,
while males typically become mature at 2 years of age. In Lake Erie Watersnakes, sexual
maturity is achieved when females reach alength of at least 60 cm (23.6 in) SVL, and when
males reach alength of at least 44 cm (17.3in) SVL (King 1986). The Lake Erie Watersnake
participates in courtship behavior from early May to early June. Often, several males will
simultaneously court the same female, and the group will form alarge “ball” of snakes. Langlois
(1964) noted that most courting groups are composed of “asingle large-bodied female and as
many as a dozen males.” Referred to as scramble competition, this form of mating is similar to
other natricine snakes (watersnakes, garter snakes, and their allies).

At least some femal e watersnakes experience annual mating success, and King (1986)
determined that annual reproduction is body size dependent, stating that the proportion of gravid
females increases with the females’ SVL. Parturition occurs between mid August and late
September, with females giving birth to an average of 23 live young per litter (King 1986).
Litter sizesfrom 9 to 50 neonates have been reported. In his 1986 study, King reported that the
average newborn snake weighed 4.8 g (0.17 0z), and measured 18.1 cm (7.1in) SVL. Boththe
number of offspring per litter, and the size of offspring in agiven litter are positively correlated
with the female’ s body size (King 1986; Rouse and Bishop 2002).



Growth and maturity

At birth, neonate L ake Erie Watersnakes average 18.1 cm (7.1 in) SVL and 4.8 g (0.17
0z) (King 1986). Neonate snakes grow very little before entering hibernation, and typically
emerge from hibernation the same size as when they entered. Y oung of year snakes, those less
than one year old, are typically less than 27 cm (10.6 in) SVL (King 1986). Juvenile snakes,
those between the ages of 1 and 3 years old, range from 27 cm (10.6 in) to 43 cm (16.9 in) SVL
for males, and from 27 cm (10.6 in) to 59 cm (23.2 in) SVL for females (King 1986). Lake Erie
Watersnake females grow more rapidly and mature at larger sizes than males, producing a
significant size difference between sexes (King 1986). Adult females average 82.1 cm (32.3in)
SVL, and adult males average 62.5 cm (24.6 in) SVL (King 1986).

The weight of individual watersnakes is length dependent, expressed in the relationship:
Wt=0.0005SVL>*%" (r’=0.96, P<0.001, N=995). Males typically lose weight during the spring
mating period, and gain weight the rest of the summer, while females typically gain weight from
spring until parturition (King 1986).

Adult snakes are long-lived; several mark-recapture studies have identified snakes
estimated to be up to 10 years old (RB King, Northern Illinois University, pers. comm. 2003).
However, little is known about annual survivorship in Lake Erie Watersnakes, or about how the
population growth rate is affected by changes in survival, growth, development, or reproduction.
Studies to quantify these relationships are recommended to better understand fluctuationsin
population size.

Predators

Few predators of the Lake Erie Watersnake have been documented. These include
herring gulls (Larus argentatus), great blue herons (Ardea herodias), robins (Turdus
migratorius), raccoons (Procyon lotor), red fox (Vulpes vulpes), and blue racers (Coluber
constrictor) (Camin and Ehrlich 1958; Goldman 1971; Hoffman and Curnow 1979; King 1986,
1987b, 19893, 1993c). Other potential predators include domestic animals such as cats and dogs
(King 1989a). Neonates and immature snakes are more likely to succumb to predation than are
adult snakes, due to the significant differencein body size. Predation comprises only a small
percentage of known sources of mortality.

Genetic Population Structure

Approximately 95 percent of the Lake Erie Watersnake population’ s gene pool occurs on
the offshore islands of western Lake Erie (King 1998a, 1998b). The offshore islands are isolated
from the Ohio and Ontario mainland by approximately 5 to 14 km (3 to 9 mi) of water.
Although not a complete barrier, the distance from offshore islands to the mainland (and the
near-shore islands) creates a natural barrier. This barrier maintains the integrity of the Lake Erie
Watersnake gene pool by limiting interbreeding between offshore island L ake Erie Watersnakes
and mainland and near-shore Northern Watersnakes. Thus, species experts believe that the
genetic pool on the western Lake Erie offshore islandsis primarily Lake Erie Watersnake
(Conant and Clay 1963 using data from Cliburn 1961; King 1986, 1987b, 1992a, 1992b, 19984),



and the genetic pool on the mainland and near-shore islands is predominately Northern
Watersnake.

As discussed under “Movement Patterns’, individual snakes have been documented
moving among islands, and between islands and the mainland. Thus, significant gene flow
occurs among islands and between islands and the mainland (King and Lawson 1995), therefore
maintaining greater genetic variation than if populations were more fully isolated. Although the
Lake Erie Watersnake is subdivided into a number of island populations, available dataindicate
that rates of gene flow exceed 1 individual per generation (King and Lawson 1995), therefore
accelerated loss of genetic variation due to population subdivision is not anticipated (Mace and
Lande 1991).

HABITAT REQUIREMENTS
Essential Summer Habitat

Lake Erie Watersnakes use habitat composed of shorelines that are rocky or contain
limestone/dolomite shelves and ledges for sunning and shelter (Conant and Clay 1937; Thomas
1949; Conant 1951; Camin and Ehrlich 1958; King 1986, 1987b). Shelter (refugia) occursin the
form of loose rocks, piled rocks, or shelves and ledges with cracks, crevices, and nearby sparse
shrubbery (Thomas 1949; King 1986, 19924). Lake Erie Watersnakes are found less often on
shorelines composed of small stones, gravel or sand (Conant and Clay 1937; Conant 1938; King
1986). King (2003) found that during the summer, 75% of Lake Erie Watersnakes are found
within 13 m (42.7 ft) of the water’s edge. For the purpose of this recovery plan, “shoreline” is
defined as the water’ s edge to 13 m (42.7 ft) inland (Figures 2-5).

Certain types of human-made structures serve as shelter for Lake Erie Watersnakes
(Conant and Clay 1937; Conant 1938, 1982; King 1990; USFWS 1994) provided adequate space
exists in these structures that is above Lake Erie’ swater and ice levels. Observations indicate
that the Lake Erie Watersnake will use rock-filled timber or steel crib docks for summer basking
and resting habitat, while sheet steel docks provide no habitat for the snake. In addition,
shoreline erosion protection, such as riprap, provides some summer habitat for the snake, while
sheet steel or poured concrete erosion protection does not provide summer habitat. The extent to
which such artificia refugia benefits the Lake Erie Watersnake is currently unquantified;
however, incidental observations indicate that a significant number of snakes use these structures
for basking, shelter, and escape cover on adaily basis. Radio transmitters have been implanted
in a number of watersnakes captured on crib docks along the south shore of Kelleys Island.
These snakes remained in or near these docks throughout the summer, and returned to the same
docks each year after emerging from hibernation (King 2001). The south shore of Kelleys Island
isone of the most heavily developed areas of the island, but also supports the most dense
concentration of the Lake Erie Watersnake on theisland. Lake Erie Watersnake appears to be
highly adaptable to modified shoreline habitat, provided that construction and design of the
project considers the seasonal needs of the snake. The evidence above indicates that the Lake
Erie Watersnake can thrive in close proximity to human beings and human activity provided they
are not persecuted and provided seasonal needs of the snake are considered and are compatible
with human activities.



Ponds or wetlands, including quarries, found within the interior portions of the islands
also provide summer habitat for a small number of Lake Erie Watersnakes (R. King, pers. comm.
2003) Examples of these include Kuehnle Wildlife Area on Middle Bass Island, and North Pond
on KelleysIsland (Figures 4 and 2). Specific wetlands may or may not provide suitable habitat
for snakes; suitable habitat is dependent on many factors, including availability of prey, presence
of predators, and presence of suitable basking and escape cover.

Unique shoreline communities called alvars exist on many of the islandsin the western
basin of Lake Erie. Alvarsare composed of areas of relatively flat limestone or dolomite
bedrock exposed by glaciers and scoured by ice, wind, and water. Alvars have no soil but
support populations of specially adapted plants that can survivein this hostile terrain.

V egetation supported by alvars on Lake Erie islands include northern bog violet, balsam squaw-
weed, Kalm'slobelia, Pringl€e’ s aster, mosses, lichens, grasses, sedges, and some stunted trees.
Alvar communities provide suitable summer habitat for Lake Erie Watersnakes on some islands
where habitat would otherwise be limited, such as Green Island. Green Island is mainly
composed of young forest, and only portions of the periphery of the island, where the alvar
habitat is found, provide suitable summer habitat for the snake (MM Seymour, USFWS, pers.
comm. 2002).

Shoreline vegetation plays an important role in providing cover for the Lake Erie
Watersnake (Thomas 1949; King 1986, 1992a). The exact type of vegetation does not appear to
be important, but its use depends on vegetation density and proximity to the shoreline and
basking areas. Dense shrubs, brush, and vines such as grape (Vitis spp.), Virginia creeper
(Parthenocissus quinguefolia), poison ivy (Toxicodendron radicans), and red cedar (Juniperus
virginiana) all provide good sources of cover when located in proximity to the shoreline.
Incidental observations indicate that the Lake Erie Watersnake can tolerate removal of some
shoreline vegetation, provided other forms of cover are present in the area (MM Seymour, pers.
comm. 2002). Brush piles composed of branches, sticks, twigs, and lawn clippings located close
to the shore are a so noted to provide suitable refugia for snakes during the summer (MM
Seymour, pers. comm. 2002).

Watersnakes stay close to the shoreline during the majority of the active season. King
(2003) found that 75% of Lake Erie Watersnakes could be found within 13 m (42.7 ft) of the
shoreline during the summer. Individual snakes seem to establish home ranges along portions of
the shore, and typically remain within a given length of shore. Seventy-five percent of the
population studied used 437 m (1433 ft) of shoreline or less (King 2003). The Lake Erie
Watersnake typically demonstrates site fidelity, returning to the same area of shoreline each
summer (King 2003).

Essential Hiber nation Habitat
Lake Erie Watersnake hibernation sites are typically located in rocky substrates and are
sometimes covered with soil, leaf litter, decaying wood, and grass (King 2003). Hibernation sites

include both open and wooded areas. Some watersnakes select hibernation sites in shoreline
habitats close to where they spend the summer, while others move long distances along the shore
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(up to 1400 m (4593 ft)) to hibernate (King 2002c). King (2003) reported that 75% of the
population studied hibernated within 69 m (226 ft) of shore (Figures 2-5). In this same study, the
elevation above lake level of the ground surface over hibernating snakes was estimated to range
from 1-10 m (3.28-32.8 ft). Of 12 Lake Erie Watersnakes for which multiple years of
hibernation data are available, 11 of the 12 demonstrated site fidelity, returning to the same or
nearly the same hibernation site repeatedly, with distances between successive hibernation sites
estimated to be 10 m or less (King 2003; R. King, pers. comm. 2003). The single exception was
awatersnake whose hibernation sites were separated by 220 m (721 ft) (King 2003), and who did
not emerge from hibernation the second year. Between- island movements suggest that some
snakes do relocate their hibernation sites. The timing of recaptures of two snakes which moved
between isands in two successive years indicates that both of these snakes likely selected
different hibernation locations when they switched islands R. King, pers. comm. 2003).

King's 1999-2002 study is the first to document characteristics of hibernation sites.
Hibernation sites include both natural areas and human-made structures. Most identified
hibernation sites have soil and rock substrates and consist of natural openings or fissures. Some
of the natural areas that provided hibernation sites include cracks and crevices in bedrock, rock
piles, tree root masses, and mammal burrows. Some hibernation sites have been identified in or
near human-made structures. These include old building foundations, drainage tiles, sewer lines,
concrete shoreline protection, and cellars (King 2002a, 2003).

Radio transmitters were implanted in four watersnakes captured on crib docks along the
south shore of Kelleys Island. These snakes remained in or near these docks throughout the
summer, but all four moved ashore to hibernate. This suggests that crib docks provide useful
watersnake habitat during the summer, but they may not provide appropriate hibernation sites
(King 2001).

King (2003) observed that typically, the Lake Erie Watersnake hibernates individually at
agiven location, but that on several occasions snakes were noted to hibernate within 10 m (32.8
ft) of other snakes. Recent research on Lake Erie Watersnakes on Canadian islands indicates
that often snakes hibernate together in groups of at least 2 or 3 (D Jacobs, pers. comm. 2003).
Documentation and characterization of high-quality hibernation areas that support multiple
snakes in close proximity would facilitate actions to protect and enhance these areas, further
contributing to the long-term survival of the Lake Erie Watersnake.
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Figure2. Kelleysldand map, including public property and 75% limits of Lake Erie Watersnake
summer and hibernation habitats
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Figure 3. South Bass Island map, including public property and 75% limits of Lake Erie water
snake summer and hibernation habitats
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Figure 4. Middle Bass Island map, including public land and 75% limits of Lake Erie water
snake summer and hibernation habitats
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Figure 5. North Bass Island map, including public land and 75% limits of Lake Erie Watersnake
summer and hibernation habitats
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CRITICAL HABITAT

Section 3 of the ESA defines critical habitat as: (i) the specific areas within the
geographical area occupied by a species, at thetimeiit islisted in accordance with the Act, on
which are found those physical or biological features (1) essential to the conservation of the
species and (I1) that may require special management considerations or protection; and (ii)
specific areas outside the geographic area occupied by a species at the timeit islisted, upon a
determination that such areas are essential for the conservation of the species. "Conservation™
means the use of all methods and procedures needed to bring the species to the point at which
listing under the Act isno longer necessary. At thetime of listing, it was determined that
designation of critical habitat would not be prudent for the L ake Erie Watersnake because of the
following reasons: (1) the speciesis threatened by taking or other human activity, and
identification of critical habitat can be expected to increase the degree of threat to the species;
and (2) such designation of critical habitat would not be beneficial to the species because the
snake is a semi-aquatic species, and most activities that would occur in its habitat would be
subject to review under section 7(a)(2) of the Act, regardless of whether critical habitat was
designated (50 CFR Part 17). Furthermore, the snake has become so restricted in distribution
that any significant adverse modification or destruction of occupied habitats would likely
jeopardize the continued existence of this species. Therefore habitat protection for the snake can
be accomplished through the section 7 jeopardy standard (50 CFR Part 17). We also concluded
that any potential benefit from designation of critical habitat would be offset by an increased
level of vulnerability to collecting, persecution, and by a possible reduction in landowner
cooperation to manage and recover this subspecies (50 CFR Part 17).

If, following completion of this plan, we find that it is prudent and determinable to
designate critical habitat for this species, the USFWS will prepare a critical habitat proposal in
the future, at such time as our available resources and other listing priorities under the Act allow.
This proposal will be based on the essential habitat features needed to ensure the conservation
and recovery of the species, many of which have been documented earlier under the Habitat
Requirements section.

THREATS

The Lake Erie Watersnake occupies a restricted geographic range on the islands in the
western basin of Lake Erie. Optimal summer habitat for the species includes theislands' rocky
shoreline and nearshore waters, while inland areas up to approximately 69 m (226 ft) from the
shore provide hibernation habitat for 75% of the U.S. population (King 2003). At the time of
listing, the most severe threats to the Lake Erie Watersnake were thought to be habitat |oss and
degradation, due to development of the snake’ s summer and hibernation habitat, and both
intentional and accidental human-induced mortality. Current research and observations indicate
that human persecution may have been the most significant factor in population declines, with
habitat loss and degradation playing a more peripheral role. Natural threats to the survival of the
snake include extreme weather conditions, and the insular nature of the population. Additional
threats may also exist, but generally these other factors have not been adequately investigated to
determine the significance of the impact to the snake’'s population. A summary of threats to the
snake can be found in Table 2.
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Habitat L oss, Alteration, and Degradation

Habitat loss and ateration is a cause of the decline of the Lake Erie Watersnake (Ashton
1976; Kraus and Schuett 1982; King 1986; King and others 1997). During the past 60 years,
shoreline habitat important to the watersnake has been significantly altered, degraded, and
developed through the construction of shoreline cottages, marinas, sheet steel docks, and sea
walls, the filling of wetlands, and the mining of quarries (Hatcher 1945; Core 1948; Kraus and
Schuett 1982; King 1985, 1986; King and others 1997). Current development on both Canadian
and U.S. Lake Erieidlands (e.g., Kelleys, Middle Bass, South Bass, Pelee) isresulting in
continued alteration and degradation of Lake Erie Watersnake habitat.

Examples of recent development projects occurring within Lake Erie Watersnake
summer and/or hibernation habitat on the U.S. islands include the following: shoreline cottage
and commercial construction; dock, revetment, breakwater, and seawall projects; construction
and rehabilitation of marinas; construction of roads; construction of airports; and quarrying
projects. Indeed, since the Lake Erie Watersnake was listed in August 1999 until February
2003, the USFWS has consulted on more than 22 projects occurring on 5 U.S. islands under
Section 404 of the Clean Water Act or Section 10 of the Rivers and Harbors Act, administered
by the U.S. Army Corps of Engineers (MM Seymour, pers. comm. 2003). As discussed under
“Essential Summer Habitat,” the Lake Erie Watersnake appears to be highly adaptable to
modified shoreline habitat, especially if the structures are designed and constructed while
considering the biology and habitat needs of the snake. With some simple design
implementations and time restrictions, some of the shoreline projects (for example docks,
revetments, and breakwaters) can be constructed in a manner that eliminates adverse effects on
the snake and its habitat, and may benefit the snake by creating artificial summer habitat.

Further exacerbating the alteration of habitat due to impacts from construction are the
indirect effects related to these construction projects, such as habitat fragmentation. Recent
studies indicate that 75% of individual Lake Erie Watersnakes use 437 m (1433 ft) or less
shoreline for summer habitat (King 2003). Construction of alarge dock, breakwater, or seawall
within the range of the shoreline used by the snake can result in fragmentation of the snake's
habitat. Since the snake is mobile and can readily swim around some barriers, habitat
fragmentation along the shoreline is likely to be less significant than habitat alteration, but
further studies to quantify the impact of fragmentation on Lake Erie Watersnakes are
recommended.

In addition to commercial, residential, and recreational development projects, habitat is
also being degraded by shoreline management practices that are incompatible with Lake Erie
Watersnake habitat needs. Shoreline vegetation is regularly cleared or mowed at many locations
on the U.S. islands in order to provide a clear vista of the |ake, easy access to the water, or for
aesthetic reasons. As discussed under “ Essential Summer Habitat,” shoreline vegetation,
specifically herbaceous vegetation, is an important component of summer habitat, and removal
of this vegetation reduces the suitability of the habitat for snakes. Incidental observations
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indicate that the Lake Erie Watersnake can tolerate removal of some shoreline vegetation,
provided other forms of cover are present in the area (MM Seymour, pers. comm. 2003).

Overutilization for Commercial, Recreational, Scientific, or Educational Purposes

The USFWS knows of no current commercial, recreational, or educational overutilization
of the Lake Erie Watersnake. The impact of scientific collecting on the Lake Erie Watersnake
population is not known, but negative impacts from possible over-collecting cannot be
discounted. The historical collection of Lake Erie Watersnakesis well documented, with reports
of from 40 watersnakes (Hamilton 1951; Langlois 1964; Conant 1982; ODNR Division of
Natural Areas and Preserves, in litt., 1993) to hundreds of watersnakes (Conant and Clay 1937,
Conant 1938, 1951; Camin and Ehrlich 1958; Conant and Clay 1963; Conant 1982) collected per
island during repeated visits. The Lake Erie Watersnake is not likely to be collected for
commercial purposes, and this form of overutilization has not been documented. Present day
collection of the snake for any purpose is prohibited under the ESA without a permit issued by
the USFWS. Currently, collection is not considered a significant factor in population declines.

Disease or Predation

Little is known about the impacts of disease on watersnakes (N. sipedon). The USFWS
believes disease is currently not a significant problem for Lake Erie Watersnakes. The USFWS
recognizes, however, that the synergistic effects of pollutants, other environmental stress (such
as habitat 1oss), and the locally dense nature of some localized subpopulations could expose
watersnakes to significant disease problems. Very little research has been conducted on disease
in Lake Erie Watersnakes, so the significance of this factor as athreat to the snake cannot be
definitively stated. Further studies to quantify the types of diseases and the impacts of disease on
the Lake Erie Watersnake population are recommended.

The USFWS s not aware of any evidence showing that natural predation has contributed
significantly to the decline of the Lake Erie Watersnake. Although predation by herring gull
(Larus argentatus), great blue heron (Ardea herodias), robin (Turdus migratorius), raccoon
(Procyon lotor), red fox (Vulpes vulpes) and blue racer (Coluber constrictor) has been
documented (Camin and Ehrlich 1958; Goldman 1971; Hoffman and Curnow 1979; King 1986,
1987b, 19893, 1993c), this very low level of mortality is not likely to have a significant affect on
the Lake Erie Watersnake population; however, populations that occur at low densities, like the
Lake Erie Watersnake, can be adversely impacted by any mortality factor, whether natural or
human-induced.

I nadequacy of Existing Regulatory M echanisms

At the time of listing, the Lake Erie Watersnake had no legal protection from take, harm,
or habitat loss within the United States. The ODNR, Division of Wildlife had granted threatened
status to the snake in 1990, but this is an administrative designation that does not confer legal
protection. Portions of the land area on the western Lake Erie islands comprise public land and
are inhabited by Lake Erie Watersnakes, and thus are minimally protected from habitat
destruction, however these properties were not necessarily managed in a manner compatible with
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the snake' s habitat needs. The majority of the subspecies' island habitat was unprotected and
managed incompatibly with the snake’'s needs.

The State of Ohio designated the Lake Erie Watersnake as an endangered speciesin May,
2000, and while this designation protects the snake from direct take, provisions for protection
and management of the snake’s habitat are non-existent. Thisisan important gap in that loss and
degradation of suitable habitat is a cause of population declines, and recovery of the species will
depend on ensuring an adequate base of suitable habitat. Each of the four largest U.S. islands
contains significant parcels of land owned and managed by the ODNR Division of Parks and
Recreation, Division of Wildlife, or Division of Natural Areas and Preserves (Figures 2-5). The
majority of Green Island is owned by the ODNR, Division of Wildlife. Additional parcelson
several islands are owned by non-government organizations, such as the Cleveland Museum of
Natural History and The Ohio State University. Federal land ownership on the islandsincludes a
parcel on South Bass Island owned by the National Park Service, and West Sister Island, owned
by the USFWS. Creation and implementation of management agreements or the purchase of
conservation easements on both publicly and privately owned areas could be used to ensure
habitat conservation that would benefit the L ake Erie Watersnake. Other, more flexible
regulatory mechanisms could be devel oped to ensure this habitat base as well.

Populations of the Lake Erie Watersnake that occur on Federal and state lands are
protected from destruction, but Federal and State land managers might not manage essential
summer and hibernation habitat appropriately. Developing streamlined procedures for
incorporating concerns for Lake Erie Watersnakes into current management plansis
recommended in this plan. One example of thistype of streamlining isthe “Lake Erie
Watersnake Habitat Management Planning” document (Appendix B), written by ODNR for the
development of Middle Bass Island State Park.

Other Natural or Manmade Factors

Persecution by humans is the most significant and well-documented factor in the decline
of Lake Erie Watersnakes (Conant 1982; Kraus and Schuett 1982; King 1986; King and others
1997). During the 1800s, pigs were released on some islands to exterminate snakes (Hatcher
1945; McDermott 1947). All snake species were eradicated from Rattlesnake Island by 1930
(Conant 1982); however, snakes have recently recolonized thisisland (King 1987b; King and
others 1997). Ehrlich and Camin (1960) told of a campaign of extermination waged against
watersnakes on Middle Island. Conant and Clay (1963) noted that persecution of island
watersnakes was severe. Persecution by humans was still a serious problem until just before the
snake was listed under the ESA. The common misconceptions that the Lake Erie Watersnake is
dangerous or poisonous resulted in much persecution, and an unfounded human fear of snakesin
general lead to additional eradication efforts. Since listing the snake as afederally threatened
speciesin 1999 and implementing a public education and outreach program targeting snake
awareness and conservation, reports of intentional killing of snakes seem to have decreased
somewhat; however, the effects of past and current persecution are evident today and are a threat
to the continued existence of the watersnake.
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Three of the four largest U.S. islands currently have, or are in the process of developing,
tourism-based economies. The islands are often considered resort areas and are major
destination areas for boaters and tourists within and outside of the region. The past and future
impacts from tourism continue to threaten the Lake Erie Watersnake subpopulations on these
islands. The great number of visitors to the islands and the high visibility of the Lake Erie
Watersnake along the shoreline result in many tourist-snake confrontations. This, coupled with
the general fear of snakes discussed above, has resulted in high human-induced mortality.

Mortality due to roadkill also represents a significant threat to the Lake Erie Watersnake
population. Roadkilled snakes, especially neonates, are regularly reported throughout the
summer on most of the islands (K Stanford, pers. comm. 2003). Many roads have been
constructed along the shoreline of the islands to facilitate access to shoreline property. Although
Lake Erie Watersnakes typically stay close to the shore during the summer, most snakes move
inland to hibernate (King 2002c), and must cross roads to do so. Furthermore, increased
visitation to the islands by vacationers and tourists aggravates the roadkill problem by
introducing even more vehiclesto theislands. In addition to car traffic, the Lake Erie
Watersnake is occasionally struck by other vehicles, such as boats, lawn mowers, and
construction equipment (MM Seymour, pers. comm. 2002). As the tourism industry grows, it is
expected that mortality from vehicles will increase, constituting athreat to the survival of the
Lake Erie Watersnake population.

Lake Erie constitutes a significant national and international fishery resource. Snakes are
known to use boats as basking and resting spots and may occasionally become entangled in
fishing gear or inadvertently caught on fishing hooks (J Hageman, The Ohio State University
Stone Laboratory, pers. comm. 2003; K Stanford, pers. comm. 2003). Although thisisa
documented form of mortality, it isunlikely that this represents a significant threat to the
population.

Lake Erie and the rest of the Great L akes have recently been plagued by an onslaught of
invasive species, including the zebra mussel (Dreissena polymor pha), and round goby
(Neogobius melanostomus), among others. At thistimeit is unclear to what extent these
invasions may be affecting the Lake Erie Watersnake population. Recent observations indicate
that Lake Erie Watersnakes may be consuming round gobies at very high rates (K Stanford, pers.
comm. 2002). This may indicate that gobies are replacing the traditional food sources of
watersnakes. Round gobies feed on zebra mussels, which filter contaminants out of the lake
water and sediments, thereby introducing these toxins into the food chain. Any watersnakes that
consume gobies that have consumed zebra mussels may be ingesting higher levels of
contaminants than previous food sources supported. Further research should be conducted to
determine whether this issue presents a serious threat to the Lake Erie Watersnake population.

Contaminants such as polychlorinated biphenyls (PCBs) and organochlorine pesticides
are known to bioaccumulate in fat cells of mammals, birds, and reptiles. PCBs and pesticides are
accumulated by consuming food sources contaminated by the chemicals, or by passing the
chemicals from femalesto offspring. Contaminants persist in lake water and sediments, and can
be consumed by aguatic-feeding organisms. The contaminants then accumulate in the fat cells of
the organism and can contribute to problems with reproduction and metabolism. PCBs are
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known to adversely affect some reptiles (Wojicik and others 1995), while organochlorine
pesticides have been implicated in deaths (Koeman and others 1978; George and Stickel 1949)
and declines in snake populations in the southern United States (Fleet and others 1972; Fleet and
Plapp 1978). The few studies that have been completed documenting levels of contaminantsin
Lake Erie Watersnakes indicate that PCBs can be found in significant levelsin certain

subpopul ations, while organochlorine pesticides were below detection limit or were detected at
trace concentrations (Rouse and Bishop 2002). Bishop and Rouse (2000) found that male Lake
Erie Watersnakes from Pelee Island, Ontario had a summed concentration of PCBs measuring
167 ng/g (wet weight). These levels equal or exceed, on alipid weight basis, those levels
reported in some fish and raptorial birdsin North America (Bishop and Rouse 2000). A later
study by Rouse and Bishop (2002) found that females had a mean summed concentration of
PCBs averaging 90 ng/g wet weight at three different sites on Pelee Island. Although PCBs were
detected in femal e watersnakes, the presence of these contaminants did not correlate with
embryonic mortality or number of embryos produced by the snakes. This study found that
embryonic survivorship appears to be relatively insensitive to the PCB contamination levels
experienced in female Lake Erie Watersnakes on Pelee Island. It also documented, however,
that Lake Erie Watersnakes can readily accumulate PCBs from their diet, and that males
accumulate relatively high levels, therefore PCBs cannot be discounted as a possible contributing
factor to loss of snakes. Further research is necessary to determine what, if any, effect
contamination is having on the Lake Erie Watersnake population.

Other forms of pollution may be contributing to Lake Erie Watersnake mortality and
population declines aswell. Anisland resident reported to the USFWS a dead snake found with
its head lodged in the opening of a beverage can (J Hageman, pers. comm. 2003). Additional
encounters between Lake Erie Watersnakes and human pollution likely occur occasionaly,
although it is unlikely that this form of mortality represents a significant threat to the popul ation.

Stochastic events, such as severe weather, can detrimentally affect Lake Erie Watersnake
populations. Extremely severe winters can result in high mortality during the hibernation period.
Forces of nature such as storms and wave-induced erosion can destroy watersnake habitat and
contribute to mortality. These natural events are unpredictable and unstoppable, representing a
threat that cannot be managed. Although these events could have a significant detrimental effect
on the population that could last for several years, it is possible for the population to recover if
patches of undisturbed habitat remain.

The threats and potential threats discussed above are further exacerbated by a population
size that is much smaller than historic numbers and by the insular distribution of the Lake Erie
Watersnake. These factors make the snake more vulnerable to extinction or extirpation from
catastrophic events, demographic variation, negative genetic effects, and environmental stresses
such as habitat destruction and extermination than if they were not a small, island-based
population (Shaffer 1981; King 1987b, 1998b; Dodd 1993; Nunney and Campbell 1993; King
and others 1997). Though all populations naturally fluctuate, small populations are more likely
to fluctuate below the minimum viable population threshold needed for long-term survival
(Gilpin and Soulé 1986; Soulé 1987). Likewise, chance variation in age and sex ratios can cause
death rates to exceed birth rates, causing a higher risk of extinction in small populations. Finally,
decreasing genetic variability in small populations increases the vulnerability of a speciesto
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extinction due to inbreeding depression (decreased growth, survival, or productivity caused by
inbreeding) and genetic drift (loss of genetic variability that takes place as aresult of chance)
(Soulé 1987). A recent study of snakes (adders) in Sweden found that inbreeding depression in
isolated populations resulted in smaller litter size, higher proportion of deformed and stillborn
offspring, and lower degree of genetic heterozygosity (Madsen and others 1996), which in turn
cause reduced fertility and survivorship. Thus, in small populations, environmental,
demographic, and genetic changes can result in an accel erating slide toward extinction.
Furthermore, the theory of island biogeography states that island species are more likely to go
extinct than mainland species because they occupy a physicaly restricted area and are less able
to adapt to changing environments (such as the introduction of exotic species or the |oss of some
habitat) (MacArthur and Wilson 1967). Once habitat has been destroyed, there is no place for
the species to migrate because islands have afinite amount of space: the smaller the island, the

more severe this effect (MacArthur and Wilson 1967). This may indicate why some of the

smaller islands, such as West Sister, Green, and Rattlesnake Islands, have experienced
extirpation of the Lake Erie Watersnake. Since watersnakes can and do occasionally migrate

between islands, the island effect may not be as severe because recolonization is still possible, as
occurred on Green and Rattlesnake Islands.

Table 2. Assessment of threatsto the Lake Erie Watersnake. Threats were scored based on level of severity and
feasibility of restoration. The score of the stress increases as severity increases and restoration feasibility decreases.
Scores for Severity are asfollows: low=1; medium=2; high=3. Scoresfor Restoration Feasibility are as follows:
low=3; medium=2; high=1. Scores are achieved by adding the value of the Severity and Restoration Feasibility
columns. A score of 6 represents the most severe threat, while 2 represents the least severe threat.

Restoration

Stress Source of Stress Severity | feasibility | Score

Mortality intentional human-induced killing high medium 5
Hibernation habitat interior island development-homes, roads,

alteration commercial development medium low 5

shoreline development—construction of

Summer habitat alteration |docks, marinas, erosion protection, etc. low low 4
Summer habitat incompatible shoreline management

degradation practices low medium 3
Habitat loss weather events low low 4
Mortality weather events low low 4
Mortality roadkill low medium 3

CONSERVATION MEASURES

Since before the Lake Erie Watersnake was listed as a threatened speciesin 1999, many
efforts have been initiated to conserve and recover the species. These activities are briefly

described below.
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Federal Regulatory Protection
“Take"

Section 9 of the ESA prohibits any person subject to the jurisdiction of the United States
from “taking” federally listed threatened and endangered species. “Take’ isdefined as
harassing, harming, pursuing, hunting, shooting, wounding, killing, trapping, capturing, or
collecting these species. It isaso unlawful to attempt such acts, solicit another to commit such
acts, or cause such acts to be committed. Regulations implementing the ESA (50 CFR 17.3)
further define harm to include significant habitat modification or degradation that resultsin the
killing or injury of wildlife by significantly impairing essential behavioral patterns such as
breeding, feeding, or sheltering. “Harass’ means an intentional or negligent act or omission
which creates the likelihood of injury to wildlife by annoying it to such an extent as to
significantly disrupt normal behavioral patterns which include, but are not limited to breeding,
feeding, or sheltering.

Federal Permits under the ESA

Section 10 of the ESA provides for the issuance of two types of permits that may be
granted to authorize activities prohibited under Section 9:

Section 10(a)(1)(A): permits for scientific purposes or to enhance the propagation or
survival of alisted species,

Section 10(a)(1)(B): permits for take that is “incidental to, and not the purpose of,
carrying out an otherwise lawful activity.”

One Section 10(a)(1)(A) permit has been issued for scientific research on the Lake Erie
Watersnake, and additional permits are expected to be issued in the near future. One Section
10(a)(1)(B) permit has been issued to the Long Point Homeowner’s Association, LLC after
development of a Habitat Conservation Plan for the Lake Erie Watersnake on the Association’s

property.

Section 7 Consultation

Section 7(a)(2) of the ESA requires Federal agencies to consult with the USFWS prior to
authorizing, funding, or carrying out activities that may affect federally listed species. Section
7(a)(1) also requires that these agencies use their authorities to further the conservation of
federally listed species. Section 7 obligations relative to the L ake Erie Watersnake have resulted
in anumber of informal consultations for projects such as dock, revetment, and seawall
construction, marina development, airport construction, and land management activities
administrated by Federal agenciesincluding the U.S. Army Corps of Engineers, Federal
Highway Administration, and USFWS.
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Other Federal Permits

All of theislandsin Ohio’s Lake Erie waters are located within Ohio’ s designated
Coastal Zone. Pursuant to the Coastal Zone Management Act of 1972 and 15 C.F.R. 930, federdl
agency permitsin Ohio’s Coastal Zone are subject to a consistency determination by the ODNR.
As such, applicants for Section 7 ESA permits, Section 404 of the Clean Water Act permits, and
Section 10 of the Rivers and Harbors Act permits must coordinate with ODNR Office of Coastal
Management prior to issuance of the permit. This permitting process regulates nearshore
development, and applies to much of the snake’s summer habitat.

Development below the ordinary high water mark of Lake Erie and development
impacting streams or wetlands on the islands are subject to the Section 10 of the Rivers and
Harbors Act and Section 404 of the Clean Water Act, respectively. These Acts are administered
by the U.S. Army Corps of Engineers. Indeed, since the Lake Erie Watersnake was listed in
August 1999 until February 2003, the USFWS has completed Section 7 consultation for more
than 22 projects occurring on 5 U.S. islands under Sections 404 and 10 (MM Seymour, pers.
comm. 2003). Again, this permitting process applies to much of the snake' s summer habitat and
provides opportunities for review of shoreline projects and protection or enhancement of summer
habitat.

State Protection

The Lake Erie Watersnake is listed as endangered by the State of Ohio, which protects
the snake from direct take. The ODNR, Division of Parks and Recreation and Division of
Natural Areas and Preserves own and manage a number of large land parcels on each of the four
largest U.S. idlands. At least one of these parcelsis currently actively managed for Lake Erie
Watersnake conservation and protection, guided by the “Lake Erie Watersnake Habitat
Management Planning Document” (Appendix B), a management document created by ODNR
and approved by the USFWS. This plan addresses actions ODNR will undertake to avoid and
minimize adverse impacts to the snake and its habitat while undertaking daily land management
activities.

Canadian Protection

A National Recovery Team for the Lake Erie Watersnake has been established in Canada,
and arecovery plan for the snake in the province of Ontario is expected to be developed within
the next several years to guide recovery of the snakein Canada. Research projects on the
Canadian islands studying hibernation habitat, movement patterns, and impacts from
contaminants have been undertaken recently. Habitat management for the Lake Erie Watersnake
on public lands is ongoing, as are education and outreach efforts.

Several areas exist on the Ontario, Canada islands which are inhabited by the Lake Erie
Watersnake and protected from habitat loss. On Pelee Island, Ontario, the Lake Erie Watersnake
is protected by Provincial Nature Reserves at Fish Point (0.115 km?, 284 ac) and Lighthouse
Point (0.90 km?, 222 ac) (I Bowman and P Prevett, Ontario Ministry of Natural Resources, pers.
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comm. 1994). The Essex Region Conservation Authority (ERCA) aso set aside the 2.20 km?
(544 ac) Stone Road Complex preserve on Pelee Island which benefits watersnakes and local
plant species (D Krouse, ERCA, pers. comm. 1994). East Sister Island (0.15 km?, 37 ac) isa
Lake Erie Watersnake Provincia preserve, but the population of watersnakes ontheisland is
small and likely declining (King 1986; | Bowman and P Prevett, pers. comm. 1994; RB King,
pers. comm. 1998). Middle Island was recently obtained by Point Pelee National Park, and
provides 0.185 km? (46 ac) of protected Lake Erie Watersnake habitat (D Jacobs, pers. comm.
2003).

Research

After listing the Lake Erie Watersnake as afederally threatened species, the ODNR,
Division of Wildlife and USFWS jointly funded a 3-year study to research the population size,
movement patterns and hibernation sites of the Lake Erie Watersnake on the U.S. islands. Dr.
Richard King, Northern Illinois University and graduate student Kristin Stanford spent three
summers on the islands gathering data, working with island residents and visitors on snake-
related issues, and identifying current issues affecting the Lake Erie Watersnake. Much of the
data gathered from this study has been indispensable in writing this recovery plan.

Education and Outreach

Beginning in 1994, prior to Federal listing, the USFWS and ODNR, Division of Wildlife
began undertaking a number of pro-active public outreach activities to familiarize island
residents and visitors with the status, biology, and significance of the Lake Erie Watersnake.
These efforts were continued and expanded after listing the snake as a federally threatened
speciesin 1999. The following section summarizes these outreach and education efforts.

“Watersnakes welcome here” signs are distributed free-of-charge to any island resident
that requests them from the USFWS. To date, the USFWS has distributed approximately 200
signs that are displayed island-wide throughout the U.S. islands. Additional signs describing the
protected status of the snake, and how to report violations of the ESA were posted in public
locations, such asferry docks, public marinas, state parks, and local parks. The signs provide a
highly visible means of making the public aware that the snake exists and is a protected species,
and are away for island residents to show their support for the Lake Erie Watersnake.

Since the snake was listed, the USFWS and ODNR, Division of Wildlife have jointly
produced a bi-annual newsletter, LEWS News, that is mailed to island residents, interested state,
federal, and local government agencies, and other interested parties. Current distribution
includes approximately 1200 homes and 50 organi zations, and website availability
(http://midwest.fws.gov/Reynoldsburg/). Copies of the newsletter are also available at the State
Parks on theislands. This newsletter addresses many issues related to the Lake Erie Watersnake,
including the ongoing research project, recommendations on designing projects and managing
land to benefit the snake, the biology and life history of the snake, and photos of the snake. By
increasing awareness among individuals that regularly come in contact with the snake, the
agencies hope to address some of the misconceptions about the snake, make the public aware of
the snake' s protected status, and encourage conservation of the snake and its habitat. Itis
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anticipated that as people come to understand the snake better, they will be lessinclined to kill or
harass the animals, resulting in less take and better stewardship, and overall contributing towards
recovery of the species.

The USFWS, ODNR, and researchers have participated in festivals, workshops, and
presentations on many occasions since the snake was listed. Some of these presentations
occurred at the following events. South Bass Island Historic Festival; Legislature Day at Stone
Laboratory on Gibraltar Island; Lake Erie Days at the Great Lakes Science Center; Kelleys
Island Butterfly Festival; weekly “ Snake Walks’ at Kelleys Iland State Park; Elder Hostel
presentations on South Bass | sland; numerous school presentations; meeting of the Kelleys
Island Audubon Society; meeting of The Nature Conservancy; meetings for youth scouting
groups, and group gatherings at the Put-In-Bay Fish Hatchery. Participation in these events has
exposed awide variety of people to information about the Lake Erie Watersnake, and to people
who can answer questions about the snake. These activities have occurred on the islands and the
mainland, and encourage understanding and tolerance of snakes.

The USFWS and ODNR have provided permanent Lake Erie Watersnake displays that
are showcased at the Lake Erie Islands Historical Society Museum and Division of Wildlife
Aquatic Visitors Center, both on South Bass Island. A similar display was showcased at Kelleys
Island State Park for one year. These displays are located in areas frequented by visitors to the
island, targeting a group of people that may otherwise not be aware of the snake's existence or
protected status.

The USFWS and ODNR, Division of Wildlife jointly sponsored Lake Erie Watersnake
poster and essay contests for the island schools to foster awareness of the snake among school
children. The winning poster entry was used to create awidely distributed Lake Erie Watersnake
poster and was featured on the cover of a Lake Erie Watersnake brochure. The winning poetry
and essay entries were published in Volume Il of LEWS News. The agencies expect that by
fostering understanding of the species among younger island residents, the children will learn to
appreciate the snake and will, in turn, be more willing to conserve the snake and its habitat now
and into the future.

The ODNR, in consultation with the Ohio Environmental Protection Agency (OEPA) and
USFWS, published Coastal Guidance Sheet No.9, entitled, “ Shore Structures and the Lake Erie
Watersnake” (Appendix C). This document briefly describes the life history and habitat of the
snake, and types of shoreline projects that can be designed to benefit the Lake Erie Watersnake.
Since the snake was listed under the ESA, the most common type of projects that the USFWS
reviews on the islands are private docks. The conservation of Lake Erie Watersnakes can be
aided by incorporating rock-oriented designs into shoreline devel opments and associated erosion
control structures. Research indicates that Lake Erie Watersnakes will use rock-filled timber or
stedl crib docks for summer basking and resting habitat, while sheet steel docks provide no
habitat for the snake. In addition, erosion protection such as riprap provides some summer
habitat for the snake, while sheet steel or poured concrete erosion protection does not provide
habitat for the snake. The guidance sheet provides recommendations to use “ snake-friendly”
designs to benefit both the landowner and the snake. Such measures have already been adopted
by many construction projects on the U.S. islands. By designing these projects in snake-friendly

24



ways, summer habitat for the snake can be increased or enhanced, further aiding in recovery of
the species.

Soon after listing, the USFWS devel oped “ Interim Lake Erie Watersnake Guidelines,”
which have recently been revised and renamed “USFWS L ake Erie Watersnake management
guidelines for construction, development and land management activities” (Appendix D) to
distribute to island residents that are considering a development project on the islands.
Additionally, this document was made available to local government agencies and was published
in LEWS News. This document describes the habitat of the snake, as well as types of projects
that could potentially affect the snake. The document describes ways to minimize development-
related impacts on the snake and establishes time-frames to work within to minimize disturbance
of the snake during hibernation periods. Furthermore, the document establishes points of contact
for questions regarding development projects and the Lake Erie Watersnake. These guidelines
provide simple recommendations that can be easily implemented on a number of island projects
to limit otherwise significant impacts to the Lake Erie Watersnake. Additionally, the document
recommends early coordination with the USFWS to identify any project that could potentially
result in take of the snake. The USFWS believes that this guidance document will continue to
result in improved coordination between residents and the USFWS, and better protection of the
snake and its habitat.

In the years prior to listing, and since the snake was listed as a federally threatened
species, the Lake Erie Watersnake has received considerable media coverage. Television shows
such as “Wild Ohio,” radio broadcasts by WOSU (The Ohio State University’ s radio station) and
the Great Lakes Radio Consortium, and articles in numerous newspapers, magazines, and
newsletters have contributed towards public awareness of the Lake Erie Watersnake. The
USFWS and ODNR have prepared a number of press releases about current Lake Erie
Watersnake issues in an effort to keep the public informed. The USFWS believes that keeping
people aware of the snake and its status will help to promote increased stewardship of this
subspecies.

BIOLOGICAL CONSTRAINTSAND NEEDS

Biological constraints to recovery of the Lake Erie Watersnake include the extremely
small geographic range historically occupied by this subspecies, and the insular nature of the
population. The highest species extinction rates during historic times have occurred on islands
(Primack 1998), because island species occupy a physically restricted areaand are less able to
adapt to changing environments (such as the introduction of exotic species or the loss of some
habitat) (MacArthur and Wilson 1967). Extinction of island species historically peak soon after
humans occupy an island (Primack 1998). Furthermore, the theory of island biogeography states
that extinction rates will be greater on small islands (such as the Lake Erie islands) than on larger
islands because large islands have greater habitat diversity and a greater number of populations
(MacArthur and Wilson 1967). This may indicate why some of the smaller islands, such as West
Sister, Green, and Rattlesnake Islands, have experienced extirpation of the Lake Erie
Watersnake. Since watersnakes can and do occasionally migrate between islands, the island
effect may not be as severe because recolonization is still possible, as occurred on Green and
Rattlesnake Islands.
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The limitations of island species discussed above are further exacerbated by alimited
population size and restricted range (the western basin Lake Erie islands only), and a population
sizethat is smaller than historic numbers. Though all populations naturally fluctuate, small
populations are more likely to fluctuate below the minimum viable population threshold needed
for long-term survival (Gilpin and Soulé 1986; Soulé 1987). As discussed previously, these
factors make the snake more vulnerable to extinction or extirpation from catastrophic events,
demographic variation, negative genetic effects, and environmental stresses such as habitat
destruction and extermination than if they were not a small, island-based population (Shaffer
1981; King 1987b; Dodd 1993; Nunney and Campbell 1993; King and others 1997; King
1998b). Likewise, chance variation in age and sex ratios can cause death rates to exceed birth
rates, causing a higher risk of extinction in small populations. Finally, decreasing genetic
variability in small populations increases the vulnerability of a species to extinction due to
inbreeding depression (decreased growth, survival, or productivity caused by inbreeding) and
genetic drift (loss of genetic variability that takes place as aresult of chance) (Soulé 1987). As
discussed under “Movement Patterns’, individual snakes have been documented moving among
islands, and between islands and the mainland. Thus, significant gene flow occurs among
islands and between islands and the mainland (King and Lawson 1995), therefore the chance for
accelerated loss of genetic variation due to population subdivision is reduced (Mace and Lande
1991).

The most significant needs of the Lake Erie Watersnake that must be taken into account
in planning and managing for the species include the juxtaposition of both summer and
hibernation habitat. Lake Erie Watersnakes remain near shore during the summer active season.
King (2003) found that 75% of Lake Erie Watersnakes stayed within 13 m (42.7 ft) of the
shoreline. The extent (Ilength) of shoreline used by 75% of individual snakes during the summer
active season is 437 m (1434 ft) or less (King 2003). Hibernation sites for the snakesvary in
distance from the shoreline, but 75% of snakes hibernated within 69 m (226.4 ft) of the shoreline
(King 2003). Typically, Lake Erie Watersnakes demonstrate site fidelity, returning to the same
area of shoreline each summer and the same hibernation location each year (King 2003). To
encompass both summer and hibernation habitat needs of the snake, appropriate management of
land within 69 m (226.4 ft) of the water’s edge is necessary on every island supporting a year-
round snake population. In addition, much of the natural habitat of the Lake Erie islands has
been developed with residential and commercial buildings, leaving only portions of historic
habitat available to the snake, so appropriate management of remaining habitat (both natural and
human-made) isimportant for long-term persistence of the population.
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PART Il. RECOVERY
RECOVERY STRATEGY

Research indicates that the primary threat to the survival of the Lake Erie Watersnakeis
intentional and accidental human-induced mortality, with habitat |oss, alteration, and degradation
as a secondary threat. Censuses of the islands within the range of the snake indicate that the
majority of the U.S. population is located on the four largest Lake Erie islands (Kelleys, South
Bass, Middle Bass, and North Bass), with modest, satellite populations on each of five smaller
islands. The USFWS believesthat, if multiple subpopulations of the snake can be sustained, if
the four largest Lake Erie Watersnake subpopulations can be stabilized at asize that has a
reasonable expectation to persist over time, and if atotal U.S. population size with areasonable
certainty of persisting over time can be established, recovery can be partly achieved. In order to
achieve and maintain these stable subpopulations we must address the threats that resulted in
declines from historic population numbers. If we can significantly decrease the threat of human
persecution, and maintain enough essential summer and hibernation habitat to support these
stable subpopulations in perpetuity, recovery of the Lake Erie Watersnake will be achieved.

The primary strategy for the recovery of the Lake Erie Watersnake in the U.S. isto
achieve atotal population size such that the snake has a reasonable certainty of persisting over
time. Thiswill be done by undertaking the following actions: sustaining multiple
subpopul ations of the snake on all currently inhabited islands, including a stable, persistent
subpopulation of snakes on each of the four largest U.S. islands; significantly reducing deliberate
and accidental human-induced mortality; and maintaining enough essential habitat to support
these subpopulations in perpetuity. This strategy will be accomplished by working with
government agencies to develop management plans for public lands on the islands, continuing a
vigorous outreach campaign targeting residents and visitors to the islands, encouraging private
land actions that benefit snake habitat, and conducting additional research to assess other
potential threats to the continuing existence of the Lake Erie Watersnake population.

The recovery strategy relies heavily on the abatement of human-induced mortality,
whether deliberate or accidental. To date, a vigorous outreach campaign on the islands has
helped to inform residents and visitors about the snake’ s life history, behavior, and protected
status. Awareness of the uniqueness of the Lake Erie Watersnake and itsrolein the island
ecosystem is expected to reduce instances of deliberate mortality, and could potentially reduce
accidental mortality by increasing awareness of the presence of the snake near typically high
mortality areas such as roads. Furthermore, identification of areas with high incidences of
roadkill and identification of methods to reduce roadkill will further address this threat.

The recovery strategy also reliesin part on State, Federal, and private lands. Effortsto
manage for snakes on these properties should focus on preservation and restoration of natural
shoreline habitat, protection of hibernation sites, and incorporation of conservation measures into
existing land management activities such as mowing. Because most of the land on the U.S.
islandsis held in private ownership, recovery is dependent on public interest in protecting the
Lake Erie Watersnake. Sustaining shoreline and hibernation habitat in ways that will benefit the
snake should be encouraged. State, Federal, and other conservation agencies will work with
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private landowners who are interested in developing strategies to benefit the snake and its
habitat. These plans can take the form of conservation easements (such as are currently offered
by the ODNR and L ake Erie Islands Chapter of the Black Swamp Conservancy), Habitat
Conservation Plans (HCP), Safe Harbor Agreements (SHA), or other similar documents. Itis
understood that many landowners will likely have other interests in addition to snake recovery,
so such voluntary actions on public and private land that benefit recovery will maintain
flexibility with respect to these needs.

This plan describes the minimum effort thought necessary to provide for the long-term
survival of the Lake Erie Watersnake in its natural habitat. Many other measures will be used to
enhance this effort, such as studies to identify additional threats, constraints, and limiting factors
that could be resulting from changes in prey base, the introduction of invasive species, and the
presence of contaminants. If, after these studies, dataindicate adverse effects on the snake from
these or other factors, corrective measures should be investigated and implemented, and the
recovery plan updated to reflect this new information.

RECOVERY GOAL

The goal of thisrecovery plan isto remove the Lake Erie Watersnake from the Federal
list of “Endangered and Threatened Wildlife” (50 CFR 17.11).

RECOVERY OBJECTIVE

Realization of this goal will occur by undertaking the following actions: achieving a total
U.S. population size such that the snake has a reasonabl e certainty of persisting over time,
perpetuating multiple, viable, persistent subpopulations of the Lake Erie Watersnake; achieving
viable population goals for each of the four largest U.S. islands, Kelleys, South Bass, Middle
Bass, and North Bass; sustaining enough essential summer and hibernation habitat in perpetuity
to support viable persistent subpopulations; and reducing or eliminating the threat posed by
intentional and accidental human-induced mortality. The Lake Erie Watersnake may be
considered for delisting when the recovery criteria outlined below are met. It is estimated that
full recovery of the species can be accomplished within 10 years, if fully funded. Numerical
goals are based on the most recently available scientific information and are subject to revision
as new information becomes available.

RECOVERY CRITERIA
Delisting Criteria

Criterion 1: Population Persistence

a) Estimated population size reaches or exceeds 5,555 adult Lake Erie Watersnakes on
the U.S. islands combined (K€lleys, South Bass, Middle Bass, North Bass,
Rattlesnake, West Sister, Sugar, Green, Ballast, and Gibraltar) for a period of six or
more consecutive years.
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b) Subpopulations on each of the 5 small U.S. islands capable of supporting Lake Erie

Watersnakes year-round (Rattlesnake, Sugar, Green, Ballast, and Gibraltar) persist
during the same six or more year period as Criterion 1a, and estimated population size
reaches or exceeds the popul ation size stated below for each of the four largest islands
simultaneously during the same six or more year period as Criterion 1la

1. Kéleyslsland—minimum of 900 adults
2. S. Bass Island—minimum of 850 adults
3. M. Bass Idand—minimum of 620 adults
4. N. Bass |sland—minimum of 410 adults

Criterion 2: Habitat Protection and M anagement

a)

b)

Sufficient summer and hibernation habitat protected in perpetuity and sustained in a
manner suitable for the continued persistence of the Lake Erie Watersnake.
Individual parcelswill collectively encompass atotal of 7.4 km (4.6 mi) of shoreline,
and 0.51 km? (126 ac) of inland habitat lying within 69 m (226 ft) of the shoreline on
U.S.idandsin Lake Erie. To beincluded under this criterion, each parcel will have
awritten agreement, which may be represented by a conservation easement (such as
is currently offered by the ODNR and Lake Erie Islands Chapter of the Black Swamp
Conservancy) or other habitat management plan that has been approved by the
USFWS (such as the “L ake Erie Watersnake Habitat Management Planning”
document for Middle Bass Island State Park). Individual parcels may be publicly or
privately owned.

Protected shoreline habitat and inland habitat within 69 m (226 ft) of the shoreline, as
described in Criterion 2a, will be distributed among the four magjor islands as follows,
with the remaining protected habitat occurring on any of the U.S. islands:

_1. Kelleys Island—minimum 1.2 km (0.75 mi) shoreline, 0.083 km? (20.5 ac)
fzr.“ aSn.dBass |sland—minimum 1.1 km (0.70 mi) shoreline, 0.078 km? (19.3 ac)
g.“ aMnd Bass |sland—minimum 0.82 km (0.51 mi) shoreline, 0.057 km? (14.1 &c)
I4n: aI\rI]jBa$ Island—minimum 0.54 km (0.34 mi) shoreline, 0.037 km? (9.1 &c)
inlan

The USFWS recommends that ideal parcels of protected habitat, as referred toin
Criterion 2a, each encompass at least 440 m (0.27 mi) of shoreline and 3 ha (7.4 ac) of
inland habitat lying within 69 m (226 ft) of shoreline. Ideal parcels may include large
contiguous pieces of property, or smaller properties of multiple, non-adjacent landowners
in close proximity to each other.
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Table 3. Summary of protected habitat minimum goals for each island, total island measurements, and extent of
public land. Public land identified in thistable may qualify as protected habitat, once Lake Erie Watersnake
management plans are prepared. Numbers for area and shoreline have been calculated using ODNR Geographic
Information Systems (GIS) data sets. Currently, only 0.046 km? (11.4 ac) of inland habitat and 0.89 km (0.55 mi) of
shoreline habitat meets the definition of “protected habitat” (Middle Bass Island State Park).

Protected Protected
shoreline inland Total island | Publicland
habitat Public habitat areawithin | areawithin
minimum Total island land minimum 69 m of 69 m of
goal-km shoreline- | shoreline- | goal-km? | shorekm?® | shore-km?
Isand (mi) km (mi) km (mi) (ac) (ac) (ac)
Kelleys 1.2 (0.75) 23.4(14.5) 1.88 (1.2) | 0.083 (20.5) 1.3(322) 0.12 (31)
0.57
S. Bass 1.1 (0.70) 20.4 (12.7) (0.35) 0.078 (19.3) 1.1 (273) 0.049 (12)
0.89
M.Bass | 0.82(0.51) 16.9 (10.5) (0.55) 0.057 (14.1) 0.9 (222) 0.046 (11)
0.38
N.Bass | 0.54(0.34) 10.7 (6.7) (0.24) 0.037 (9.1) 0.64 (157) 0.016 (4)

Criterion 3: Reduction of Human-induced Mortality

a) Objective analysis of public attitude on the islands indicates that intentional human
persecution is no longer a significant threat to the continued existence of the snake.

b) Accidental human-induced mortality, such as occurs from roadkill and fishing, has
been reduced to the maximum extent practicable, and no longer represents a
significant threat to the population.

These criteria are designed to ensure that when delisted, the overall U.S. adult population

size of the Lake Erie Watersnake exceeds 5,555 (Criterion 1a), Lake Erie Watersnake

subpopul ations persist on multiple islands (Criterion 1b), habitat sufficient to sustain an adult
population size of 1,100 Lake Erie Watersnakes is protected in perpetuity (Criterion 2a),
protected habitat exists on multiple islands (Criterion 2b), and the threats of intentional (Criterion
34) and accidental (Criterion 3b) persecution have been adequately abated. Achievement of all
the recovery criteriawill address each of the listing factors identified when the snake was listed
as athreatened species, including habitat destruction, inadequacy of existing regulatory
mechanisms, and human-induced mortality.

Reclassification Criteria

The Lake Erie Watersnake will be reclassified from threatened to endangered if either or
both of the following criteria are met:

1. Total U.S. adult population estimates show a cumulative decline of at least 20%
over six or more consecutive years (CriteriaEN C.1; IUCN 2001)
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2. A dignificant increase in any of the threats aready identified, or other threats
which are newly identified

RATIONALE
Estimated population size and duration

Population size criteria described above are based on the International Union for
Conservation of Nature and Natural Resources (IUCN) Red List Categories and Criteria: Version
3.1 (IUCN 2001). According to that document, “population size is measured as numbers of
mature individuals only” (IUCN 2001). Furthermore, estimates of the number of mature
individuals are to be lowered to adjust for mature individuals that fail to reproduce, biased sex
ratios, fluctuations in population size, and other characteristics of a population that reduce the
number of individuals represented in subsequent generations (IUCN 2001). In essence, these
adjustments serve to provide an estimate of the effective population size, N.. Effective
population size is the size of an ideal population (a population with 1:1 sex ratio, random mating,
constant size over time, equal contribution of all adults to subsequent generations) having the
same genetic characteristics as the real population of concern (Crandall and others 1999;
Frankham 1995; Nunney and Elam 1994; Nunney 2000). Because the characteristics of real
populations rarely match those of an ideal population, effective population sizeistypically
smaller than census population size (N) —that is, the ratio No/N is typically less than 1 (Frankham
1995). In applying IUCN population size criteriato the Lake Erie Watersnake, aratio of Ng/N =
0.45 was used as explained in the following paragraphs.

M ethod of measuring N

Census population size, N, may be measured by determining the total number of
individuals, the number of adults, or the number of breeding adultsin a population. It isthe
number of breeding adults that is most relevant to conservation (Frankham 1995; IUCN 2001).
Methods used to estimate population size for Lake Erie Watersnakes have focused on number of
adults (King 1986, 19983, 20023, 2002c). In the Lake Erie Watersnake, adult males and females
occur in approximately equal numbers; of 3,419 adults captured in 1980 - 2002, 1,828 (53.4%)
were male and 1,591 (46.6%) were female (RB King, unpublished data, 2003). Thus, adult sex
ratio alone is not expected to reduce No/N below 1. However, it is unlikely that all adults succeed
in reproducing. In Lake Erie Watersnakes, more than 70% of adult females reproduce in agiven
year (King 1986). Comparable data are not available for males but Prosser and others (2002)
report that in northern watersnakes, fewer than 50% of adult males reproduce in agiven year.
Annual adult survivorship is not known for Lake Erie Watersnakes but is about 50% in northern
watersnakes (Brown and Weatherhead 1999). Using these rates of annual reproduction (70% for
females, 50% for males) and survival (50%), it is estimated that about 82% of adult females and
67% of adult males reproduce at least once in their lifetime. As a consequence, the number of
breeding adult Lake Erie Watersnakes is calculated to be about 73% of the adult census
population size (N&/N = 0.73).
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Variation in number of offspring

Effective population size is aso influenced by variation in number of offspring by
individuals within a population; Ne is greatest when ind