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FORWARD

The City of Ottawa contracted Dillon Consulting Limited in March 2012 to prepare the South March
Highlands Blanding’s Turtle Conservation Needs Assessment in March 2012 (hereafter called the Conservation
Needs Assessmend). 1t is a planning study intended to provide the City, property owners, regulatory
agencies and the public with the information necessary to make good planning and regulatory
decisions. Its purpose does not differ from other technical planning studies, such as geotechnical,

hydrological or transportation studies.

Although the findings of the Conservation Needs Assessment may have implications for land use
planning and specific development applications, the study itself does not address questions that can
only be answered through Planning Act or other established regulatory processes. Consequently, the
name of the study has been changed from the originally proposed title, which referred to it as a
“conservation plan”. A conservation plan includes implementation actions. In this instance, any
implementation will require further consideration and decisions by the City, property owners and
agencies. Necessarily, however, the study does assess the likely impacts of planned land use changes
and developments on the environment — in this case, the long-term viability of the South March
Highlands population of Blanding’s turtles. It also identifies and assesses the potential options for

mitigating those impacts. In this way, it functions like any other planning study.

The Conservation Needs Assessment does, however, differ from more typical technical planning
studies in two important ways. First, it has a greater level of uncertainty. Not only is the information
on which it is based more difficult to collect and interpret, but the study attempts to predict the
responses of living organisms — ie. turtles — to a complex environment undergoing continuous
natural and human-induced changes. Second, there is no officially approved methodology, no
professionally-sanctioned standard, for conducting this kind of study. Best practices have been
established primarily through the scientific publication and peer-review process. In response to these
differences, the report discusses at length the limitations of the information and methodology. The
City and Dillon Consulting Litd believe than an explicit recognition of these limitations increases, not
decreases, the credibility of the conclusions. The report also employs the “precautionary approach”
in assessing the potential magnitude of the threats to the population and their potential long-term
effects on the viability of the population. The Ontario Natural Heritage Reference Mannal 2010
recommends such an approach and defines it as one, “that is designed to prevent environmental
degradation where there are threats of serious or irreversible damage or lack of full scientific certainty
(adapted from Principle 15 — 1992 UNEP Rio Declaration on Environment and Development).
Finally, the Conservation Needs Assessment includes two peer reviews by experts in the field of
turtle biology and conservation. The purpose of the peer reviews is to provide the readers with an
independent assessment of study methodology, and, hopefully, to provide some measure of

confidence in its objectivity.

The two peer reviews, and the response by the City and Dillon Consulting Limited, form an

important part of this document. They should be read in conjunction with the main Conservation
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Needs Assessment. Not only do they address technical aspects of the assessment, but they also
provide a broader conservation context, in which the assessment must be understood. Two related
issues raised by the peer reviewers deserve particular mention. Dr. Blouin-Demers warns of the
“shifting baseline syndrome” in conservation: the tendency to regard an already degraded ecosystem
as “normal”. In this case, he points to the likelihood that the South March Highlands population of
Blanding’s turtles has already been reduced through habitat loss and fragmentation. Similarly, both
Dr. Blouin-Demers and Dr. Congdon clearly state their belief that the South March Highlands
population of Blanding’s turtles cannot be viable in the long-term without the maintenance or re-
establishment of protected linkages to other populations of Blanding’s turtles, in order to increase
the effective habitat area and to prevent genetic isolation of the population. These are larger issues
that the City, the Ministry of Natural Resources and other agencies must consider as they work with

the public and property owners to manage the landscape in the future.

Dr. Nicholas Stow (Ph.D., B.Sc., B.A.)
Senior Planner
Land Use and Natural Systems

City of Ottawa
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PREFACE

The City of Ottawa is privileged to have an abundance of natural heritage and a diversity of flora and
fauna. Some of these species are threatened or endangered because of characteristics that make them
vulnerable to development and human activities. To improve the likelihood that threatened or
endangered species can recover, strategies can be implemented to manage the species and their

habitats in a manner that promotes wildlife population growth and threat reduction.

Conservation management plans are developed for individual species (or populations of a species) to
provide guidance for wildlife management, land and resource management decisions, and protection
for the species and their habitat. Conservation management plans are intended to be a resource tool
for the principal stakeholder (in this case, the City of Ottawa), and they provide other stakeholders,
such as the Ministry of Natural Resources and private land owners, with the necessary information to
make informed regulatory, management and stewardship decisions. Conservation management plans

are “living” documents and should be revised continuously as new information is collected.

In order to potentially support a future conservation management plan for Blanding’s turtle in
Ottawa, the following needs assessment provides information on Blanding’s turtle biology and
habitat needs, identifies threats to the species and their habitat, and analyzes available data associated
with the species population demographics and habitat. The assessment targets specific objectives for
promoting the conservation of the species (or population) in question and makes recommendations

for implementation of the objectives.

Although conservation management plans and needs assessments are often prepared by government
biologists who are part of the teams that designate species, occasionally reports can be written by
other qualified persons. In the case of the South March Highlands Blanding’s Turtle Conservation
Needs Assessment, the plan has been written at the request of the City of Ottawa by biologists
working with Dillon Consulting Limited. Dillon has been assessing the South March Highlands
Blanding’s turtle population for several years as part of the Terry Fox Drive Extension
environmental assessment, contract administration and post-construction monitoring. To ensure the
integrity of the needs assessment and the ideas and analyses presented, the report has been peer-
reviewed by two experts. One is a conservation biology expert, Professor Gabriel Blouin-Demers of
the University of Ottawa, and the other an internationally recognized Blanding’s turtle expert,

Professor Emeritus Justin D. Congdon of the Savannah River Ecology Laboratory.
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Abstract

A small population of Blanding’s turtle inhabits the South March Highlands (SMH) Conservation
Forest, part of a larger population in the surrounding areas of northwest Ottawa. Parts of the
surrounding lands have been and are being developed for residential uses, and this imposes an
immediate threat on the already at-risk animal. It appears that, due to a variety of historic, current,
and future stressors, the SMH population is at high risk of decline and eventual extirpation. Several
specific actions, such as measures to reduce adult turtle road mortalities, increase hatchling success,
and limiting urban development in sensitive areas, may curtail the expected population decline.
Suitable habitat is abundant in the atea, though improved connectivity linkages to other habitats and
populations should be investigated to support the SMH population. Blanding’s turtle conservation
and management in the SMH must remain a priority of the City of Ottawa and other stakeholders to
help presetrve this threatened, unique species. Should the objectives, targets and recommendations of
the Conservation Needs Assessment not be implemented, the Blanding’s turtle in the SMH will
continue to face threats to their core habitats, survivability and population abundance. Approaches
to the successful implementation of the Conservation Needs Assessment must consider the outlined
species, habitat, research, education, awareness, collaboration and legislative aspects. In addition, the
recommendations made to curtail habitat degradation and other threats to the SMH Blanding’s turtle
should be explored prior to any further urban development in the area. The protection of species at
risk requires collaboration and enforcement by government, landowners, researchers, non-

governmental organizations and the public.
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Executive Summary

Blanding’s turtle (Emydoidea blandingii) is a species at risk found in the South March Highlands (SMH)
of North Kanata, in the City of Ottawa. The species is long-lived and associated with wetland and
upland habitats. Nesting occurs in the late spring/eatly summer and typically involves movements of
varying lengths, often through upland forests, to sandy nesting areas. The species is sensitive to
urban development, primarily from increased risk of road mortality, but also from loss and
fragmentation of habitat. The species is also targeted frequently for poaching as part of the exotic
pet trade. Blanding’s turtle is thought to be abundant in the Ottawa region, with several populations
identified throughout Ottawa and Gatineau. The field research reported herein represents one of the
first in-depth studies conducted on an individual population in the urbanized area of the Ottawa and

Gatineau region.

In 2011, an extension of Terry Fox Drive was completed through the South March Highlands, along
the municipal urban boundary. Residential land development and municipal infrastructure work is
already on-going on the urban side of Terry Fox Drive, and more is planned over the next five to ten
years. As part of the permitting requirements for the Terry Fox Drive extension, the City has
undertaken a 4-year mark-recapture population estimate and range study of the SMH Blanding’s
turtles. The first year, 2010 should be considered as organizational, with the most relevant mark:
recapture and radio telemetry data having been collected during 2011 and 2012. Field work, analysis,
and reporting is being conducted by Dillon Consulting Limited and currently will continue for 1
more field season until the end of 2013. To date, 97 turtles have been identified and several key areas
have been determined to be important for life processes such as overwintering and nesting. The data
from 2013 will be added to this baseline, but the data set is now rich enough to begin drawing
conclusions on the important habitats and distribution of Blanding’s turtle in the South March
Highlands.

The City of Ottawa has contracted Dillon Consulting Limited to prepare a Conservation Needs
Assessment based on the data collected to date. The assessment consists of a review of turtle
biology, a threat assessment, a population viability analytical model, a characterization of suitable
habitats, potential and observed movement corridors, and specific objectives and recommendations

to manage Blanding’s turtle conservation in the SMH.

The specific threats to the Blanding’s turtle population in the SMH were evaluated, with vehicle
collisions and habitat loss due to urbanization being most significant. Other potential threats
included poaching, natural predation, disease and parasites, climate change, plastic floatables, and

bioaccumulation.

A population viability analysis (PVA) was completed using life-history information collected over the
span of an almost 50-year study in Michigan, and with SMH-specific data collected during the
population estimate and range study. The PVA was used to identify threats to which the population
is most sensitive, and to identify effective management strategies. A key finding of the PVA is that
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the SMH Blanding’s turtle population is already vulnerable to decline and extirpation, and that
planned development will exacerbate the risks. The analysis shows that adult survivorship is the
most important factor for viability and should be the main focus of conservation actions. However,
variables such as fecundity, hatchling survivorship, and juvenile survival are also important factors in

determining long-term population viability and should not be overlooked.

Identification of habitat is important for conservation management. Habitat quality was determined
using desktop GIS methods and on the ground knowledge of the SMH. Trapping and radio
telemetry movement data allowed us to identify some areas in the SMH as being key to the life
processes of Blanding’s turtles. Furthermore, we also conducted a GIS linkage analysis to determine
suitable areas for movement corridors and made comparisons with radio telemetry-derived

movements.

In general, the conservation needs assessment makes recommendations to support a productive,
viable Blanding’s turtle population in the SMH. Specifically, the assessment establishes seven
objectives for discussion, ranging from rather simple mitigation measures to broader collaborative
and potentially costly actions. The objectives are listed below (detailed examples are provided in the

report):
Objective 1- Reduce the direct and indirect causes of Blanding’s turtle mortality.

Objective 2- Continue to improve local and global knowledge and an understanding of the

SMH Blanding’s turtle population through research and monitoring.
Objective 3- Protect, conserve and manage Blanding’s turtle habitat.

Objective 4- Improve understanding of Blanding’s turtle habitats through research and

monitoring,.
Objective 5- Raise public awareness of the Blanding’s turtle and the need for conservation.

Objective 6- Enhance cooperation between municipal, provincial, federal, international

agencies and non-governmental organizations.
Objective 7- Promote lawful protection of the Blanding’s turtle.

In addition to these objectives, recommendations have been made to handle the current issues
surrounding land development and Blanding’s turtle conservation in the SMH, including, but not
limited to, residential development, stormwater management, road restructuring, emulating the Terry

Fox Drive Wildlife Guide System, adult turtle protection and hatchling enhancement programs.

Within the study area, a large residential subdivision is draft-plan approved, the potential effects of
which were evaluated for this Assessment. In the absence of planned mitigation measures and/or

compensation, it is assumed that Blanding’s turtle habitat in the development area would be lost.
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Similarly, a review of the proposed use of the Kizell Wetland for stormwater servicing of the new
development suggests that it would have substantial implications for the protection of Blanding’s

turtle in the wetland.

Blanding’s turtle conservation and management in the SMH should remain a priority of the City of
Ottawa and other stakeholders to help preserve this threatened, unique species. Should the
objectives, targets and recommendations of the conservation needs assessment not be implemented,
the Blanding’s turtle population of the SMH will continue to face threats to its core habitats,
recruitment success and population abundance. Approaches to successfully implement the
conservation needs assessment must consider the outlined species, habitat, research, education,
awareness, collaboration and legislative aspects. In addition, the recommendations made to curtail
habitat degradation and other threats to the SMH Blanding’s turtle should be explored prior to
further urban development in the area. The protection of species at risk requires collaboration,
research, awareness and enforcement by government, landowners, researchers, non-governmental
organizations, interest groups and the public. At the same time, it can inspire our youth, through

educational field programs, hands-on involvement and participation in the conservation process.
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1.0 Introduction

The South March Highlands (SMH) is an outcrop of Canadian Shield on the western edge of
Ottawa’s urban boundary, in the old City of Kanata (Figure 1). It covers approximately 895 ha and is
bounded by March Road in the north, Second Line Road to the east, Kanata Avenue in the south,
and Huntmar Drive to the west (Figure 1). It is a continuation of a ridge that runs northwest for
approximately 30 km to Fitzroy Harbor on the Ottawa River. The exposed bedrock base of the
SMH has not been extensively developed for agriculture and likely has had little commercial logging
since the late 1800’s. Consequently, much of its forest cover has reached maturity, and portions are
beginning to acquire old-growth characteristics. According to a review of the existing conditions
conducted for the City of Ottawa (Brunton, 2008), there are 10 vegetation types, with much of the
SMH area being comprised of Deciduous and Mixed Forests. The area also has two provincially
significant wetland - complexes centered around - Shirley’s Brook and the Kizell Wetland. The
combination of maturity, multiple vegetation types and wetlands results in a high level of native
biodiversity. This includes nine known species at risk with a conservation ranking of threatened or
endangered, and nine additional species with a conservation ranking of “special concern” (Brunton,
2008).

The City of Ottawa has protected 400 ha of the South March Highlands as the South March
Highlands Conservation Forest (Figure 2). However, urban development has occurred in the past in
the SMH and continues. In the past thirty years, consistent population growth in Kanata has created
an increasing demand for land to accommodate commercial and residential development.
Development planning within the urban portion of the SMH is partly constrained by a legal
agreement and OMB decision establishing the ratio of developable land to “greenspace” land at
60/40. In 1983, the Ontario Municipal Board (OMB), in response to a development application, was
asked to consider the impact of the Kanata Lakes (KINL) development on natural areas, primarily the
Kizell Wetlands and the associated forest lands. The OMB decided that 40% of the Kanata Lakes
land holding was to be protected permanently as Natural Environment, and that the remainder could
be developed for residential housing and associated infrastructure (OMB, 1983). This decision was
reinforced in a 2006 decision by the OMB, which ordered that the draft plan of subdivision should
proceed as proposed (OMB, 2006). Major municipal infrastructure developments like the expansion
of Terry Fox Drive (TFD), electricity transmission corridors and the planned realignment of
Goulbourn Forced Road (GFR) have relied on the 40% rule to define the developable land limits,

their spatial layout and zoning composition since the 1983 decision.

The Kanata Lakes development has proceeded as planned on the south side of the Kizell Wetland.
However, the draft plan of subdivision for the areas north of the Kizell Wetland — KNL
Development Inc., Phases 7, 8 and 9 — has been delayed by environmental concerns. The 2006 draft
plan proposed to divert most of the surface water drainage (i.e., stormwater) on Phases 7 and 8 from
the Shirley’s Brook subwatershed to the Kizell Wetland — Watt’s Creek subwatershed, to alter the

Kizell Wetland to accommodate additional stormwater, and to relocate a long section of Shirley’s
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Brook. The Kizell Wetland is already a licensed City of Ottawa stormwater facility, servicing areas of
the development to the south of the wetland. However, in early 2012, the City of Ottawa released a
study that raised questions regarding compliance of the facility with its Certificate of Approval. In
addition, the Blanding’s turtle population monitoring work conducted for Terry Fox Drive had
identified a significant number of Blanding’s turtles and their habitat in the Kizell Wetland and in
KNL Phases 7 and 8. Consequently, KNL Developments Inc. advises that it is revising its plan of
subdivision for Phases 7 and 8 and redesigning its stormwater management plan to address the

requirements of the Ministry of Environment and the Ministry of Natural Resources.

The urban boundary currently lies along Terry Fox Drive. However, Ottawa City Council has
identified a new urban expansion study area immediately north of Terry Fox Drive, between the edge
of the South March Highlands and the Catp River. Final inclusion of that property in the urban
boundary is conditional upon acceptable environmental studies and impacts, including potential

impacts on species at risk.

Urban development permanently alters natural landscapes and the habitats that are necessary for the
survival of most plant and animal species in the SMH. Direct impacts consist of such activities as
vegetation clearing, root grubbing, removal of topsoil, blasting and grading. Construction can also
generate large volumes of sediment in storm water run-off. Noise, dust, vibration, and spills of
gasoline and oils from construction equipment further degrade the remaining habitat. Once
development is complete, disturbances from domestic animals, increased human activities, motor
vehicle emissions, noise and vibration, and the use of chemicals further degrade habitat resources.
Mitigation measutes can reduce or minimize many effects, but most habitat losses are permanent.
Compensation can also be used to counter-balance some of the unavoidable negative impacts of land
development, and if property planned and implemented, can provide a net benefit to some species in

certain cases.

Development is always accompanied by the construction or improvement of roads. In 2011, the City
completed the extension of Terry Fox Drive through the SMH in an arc from Hazeldean Road to
March Road (Figure 2). Currently completed as a two lane collector, the road base has been built
for an eventual four lane arterial road, with the roadbed, culverts and stormwater servicing already
occupying the ultimate footprint. Future water and sanitary sewer pipes may be placed within the
right-of-way without removing or altering additional habitat. Construction of the road required
extensive tree cutting, the destruction of two small portions of the South March Highlands
Provincially Significant Wetland Complex, and loss of floodplain along the Carp River. It also
resulted in the severing of the urban portion of the South March Highlands from the Conservation
Forest. Compensation for the lost wetlands, floodplain and forest has been provided by the City
along the Carp River to offset these impacts. In addition, a system of wildlife passages was
constructed under Terry Fox Drive, consisting of dry passages and enhanced wet culverts, along with

an integrated guide system of fencing and stone walls.
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Plans also exist for the realignment of Goulbourn Forced Road through the urban portion of the
South March Highlands. The 2005 environmental assessment (Dillon 2005) proposed to improve
the road as a two lane collector and to route the road to connect with the Terry Fox Drive extension
400 m west of the TFD/Second Line Road intersection. This route was intended to protect the
highly-diverse Trillium Woods, currently owned by KNL Developments Inc., and intended for
transfer to the City under the 60:40 agreement. However, based upon the results of the Blanding’s
turtle monitoring work, it may be necessary to update the environmental assessment to assess the

potential impacts of the realignment on the Blanding’s turtle population and habitats.

Second Line Road, Old Carp Road and Huntmar Drive also surround the South March Highlands
Conservation Forest. Second Line Road was recently extended south to connect to the Terry Fox
Drive extension. Further improvements to create an urban road cross-section are planned. No work
is currently proposed for either Huntmar Drive or Old Carp Road. The latter road bisects the
northern half of the South March Highlands, but because it is narrow and heavily forested on both

sides it may not be a significant barrier to movement of Blanding’s turtle in its’ unimproved state.

In summary, the South March Highlands has experienced multiple, cumulative effects of
urbanization, including direct loss of habitat, fragmentation, and alteration of drainage patterns.
These impacts are projected to continue in the future, resulting in the permanent loss, isolation or
degradation of approximately half of the natural landscape. The remaining 400 ha of Conservation
Forest will be largely bound by urban development, arterial and collector roads, and estate lot
developments. At present, a semi-natural landscape connection exists between the Conservation
Forest and the floodplain of the Carp River. However, that connection could be lost if development

were to occur in the newly approved urban expansion study atrea.

Blanding’s turtles are particularly vulnerable to urbanization and the kinds of cumulative effects
occurring in the South March Highlands. Due to their reproductive cycle, life history, movement
behaviour and habitat requirements (described below), the species has experienced population
decline and is considered to be at risk across much of its geographic range. In Ontario, the species is
designated as “threatened” under the Endangered Species Act, 2007. Under that legislation, the animals
are legally protected from harassment, harm or killing. On June 30, 2013, habitat protection will
come into force for the Blanding’s turtle under the ESA 2007, however some level of habitat
protection during the planning process is already in place under the Provincial Policy Statement, 2005
and Ottawa’s Official Plan.

In 2011, as part of the permitting requirements for the extension of Terry Fox Drive, the City
undertook a study to determine the population size, distribution and movements of Blanding’s turtles
in part of the South March Highlands. Using live trapping and release, tagging, as well as radio
tracking, the study has revealed a much larger SMH population of Blanding’s turtles than originally
expected: thus far, 97 adults and juveniles have been identified and there are undoubtedly many
more hatchlings and very young animals too secretive to observe. . The animals are found

throughout the SMH, including the Conservation Forest, KNL Phases 7 and 8, the Carp River
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Floodplain and the western half of the Kizell Wetland. Consequently, any future development
activities within the SMH will almost certainly require permits from the Minister of Natural
Resources under the ESA 2007.

The City has commissioned the preparation of this Blanding’s Turtle Conservation Needs
Assessment to provide general guidance and concrete recommendations for promoting the long-term
viability of the SMH population of Blanding’s turtles. It is a management document, intended to
guide the City in the management of the Conservation Forest, adjacent City roads and City facilities.
It is also a planning document, intended to provide information and guidance in planning processes
and decisions to the City, the Ministry of Natural Resources, the Ministry of Environment, the
Mississippi Valley Conservation Authority, and private landowners. As recommended by the
Provincial Natural Heritage Reference Manual 2010, as well as best conservation practices, the
Conservation Needs Assessment incorporates the precantionary principle, which requires a cautionary
approach to species protection and conservation, especially in the absence of strong evidence or
scientific consensus. The Conservation Needs Assessment also reflects the assumption that impacts
on individual Blanding’s turtles or their habitats in the South March Highlands cannot be evaluated
piecemeal, but must be assessed in terms of their long-term, cumulative effects on the viability of the
full SMH population. This assumption reflects a basic principle of conservation biology, which is
that recovery for a species at risk, begins with the protection of existing, viable populations and their

habitats.

Conservation management plans and needs assessments are developed to provide support for
decisions that impact at risk species and their habitat; and are very much a resource tool. First,
conservation management plans/needs assessments include background information related to the
biology of the species, the risk of threats to it and its habitat, and any information related to
monitoring history and known population dynamics. Second, long term population modeling is
conducted to identify the most vulnerable stages of the life cycle, in order to identify when and where
management actions will have the greatest benefit for long-term viability. Third, management
plans/needs assessments recommend management strategies, identify research opportunities,
educational imperatives and monitoring needs. Essentially, conservation management plans/needs
assessments are a holistic approach to identifying the relevant information, data gaps, and managing a

species population with the intent of promoting population longevity and sustainability.
Specifically, the intent of this Blanding’s Turtle Conservation Needs Assessment is to:
1. Review existing literature on Blanding’s turtle biology and habitat needs;

2. Investigate natural and anthropogenic risks which may negatively influence SMH Blanding’s

turtles, their critical habitats and reproductive life cycle;
3. Describe the state of the SMH Blanding’s turtle population, their biology and their habitats;
4. Using a population growth model, complete a population viability analysis;
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5. Determine the sensitivity of the model and model scenarios to assess the future of the SMH
Blanding’s turtle population;
6. Identify the core habitats for the SMH Blanding’s turtle population;

7. Identify the extent of suitable habitat in the SMH and explore possible corridors to

neighbouring Blanding’s turtle populations; and,

8. Make long term planning recommendations based on specific objectives which are intended

to support the long-term sustainability of the SMH Blanding’s turtle population.

To assess the conservation needs assessment applicability to supporting the population, two research
scientists have provided peer-reviews of the report. Their letters of review and curviculum vitas have

been included in Appendix A.
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2.0 Blanding’s Turtle Biology and Habitat Needs

Blanding’s turtles are a medium-sized freshwater turtle distributed throughout parts of North
America.  Blanding’s turtles range from central Nebraska and Minnesota to southern
Ontario/southwestern Quebec and Northern New York. There are isolated populations further east
in New England and Nova Scotia (Figure 3). The species is known for its domed shaped carapace
which resembles a German World War II era helmet and their bright yellow chin and throat (Plate
1). The turtle is also called a “semi-box” turtle because the plastron (bottom plate) is hinged and

allows the turtles to tightly close their plastral lobes for protection.

Blanding’s turtles are opportunistic, omnivorous predators in aquatic environments and are known to
eat insect larvae, carrion, snails, leeches, crayfish, small fish, frogs, fish and frog eggs, plant matter
and seeds from macrophytes (Congdon ez al, 2008). While on drier terrestrial habitats, they eat

T A orE grasses, herbaceous plants, earthworms and slugs

(Natural Heritage and Endangered Species Program,
2007). The species live in wetlands with abundant
vegetation surrounded by upland wooded habitat
(Congdon e al., 2008). Hatchlings and very young
juveniles may use dense aquatic vegetation to shelter
themselves from their predators, however, habitat
selection by young Blanding’s turtles is largely
unknown (Pers Comm, Dr. Justin Congdon).
Consulting Limited). Hatchlings are vulnerable to herons, diving ducks,
raccoons, skunks and aquatic mammals like mink
and river otter. Permanent pools, which are deep enough to remain ice-free at the bottom over the
winter and have a sufficient amount of dissolved oxygen, are required for adult and juvenile
hibernation (COSEWIC, 2005). Recent work suggests that hatchlings spend the first winter on land
under wood piles, logs and roots (Dinkelacker ez 4., 2004).

Blanding’s turtles are long-lived and have been known to survive more than 80 years in the wild.
Fecundity rates are low, because females take up to 25 years to become sexually mature, often only
lay one clutch per year, and may not reproduce every year. Clutches of 10-15 eggs are commonly laid
in loose soil, sand or gravel, in pits 20-25 cm deep, located with exposure to sunlight, which is
needed to warm the soil and aid incubation. After the eggs are laid there is no maternal care given by
the parents. The egg shells are soft, smooth, white and ovoid shaped, and can be as large as 3 cm on
the long axis. Eggs take approximately 60-90 days to hatch depending on the average number of
degree-days at an adequate temperature. Typically, hatchlings emerge in September or eatly October.
The flexible shells of turtles readily exchange water with the incubation environment, therefore

wetter conditions result in greater hatching success and higher quality hatchlings (Packard, 1999).
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Figure 3. Geographical Distribution of Blanding’s Turtle (source: http://www.dec.ny.gov/animals/7166.html)

Adult Blanding’s turtles have few natural predators, though nest predation is very common. Animals
such as foxes, raccoons, snakes, and skunks frequently consume newly laid eggs within minutes of
being laid. Parasitism from sarcophagid fly larvae contributes to low nest success. Once grown
beyond the 10 cm mark, most turtles have few predators capable of attacking and killing an
individual, though attacks during nesting and other periods when turtles are in the open have been
known to occur. A long-term (37 year) mark-recapture study conducted in Michigan found that
annual survivorship of juveniles (ages 1 to 13) needed to be 72% to replace the number of adults that
had died over the course of the study (Congdon ez af., 2008). Blanding’s turtle reproductive success is
limited by low fecundity rates and the vulnerability of eggs and hatchlings, meaning many

reproductive females are needed to counterbalance the losses.

With respect to movement behaviour, Blanding’s turtles are known to undertake frequent long-
distance and long-duration terrestrial movements (Ross and Anderson, 1990; Rowe and Moll, 1991;
Kinney, 1999; Dillon Consulting Limited, 2011b; Millar and Blouin-Demers, 2011). Gravid females
have been found to move further distances and have larger home ranges than males and non-gravid
females (Millar and Blouin-Demers, 2011; Dillon Consulting Limited, 2011b). Mean home range size
for males is less than 10 ha, whereas for gravid females it can be as high as 30+ ha (Millar and
Blouin-Demers, 2011). In general, gravid adult females, which are the most important to population
viability, move around more so than other adults, and thus are more sensitive to mortality from

motor vehicles.

In many jurisdictions, including Ontario, the species has been listed as either threatened or

endangered. In Ontatio, the current status under the Endangered Species Act, 2007, (ESA) is
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“threatened”. In 2003, a recovery strategy for the Nova Scotia population was released by the
Committee on the Status of Endangered Wildlife in Canada (COSEWIC) (The Blanding’s Turtle
Recovery Team, 2002). Major risks to the species include habitat fragmentation and destruction, low
recruitment due to nest predation, increased adult mortality from movement patterns intersecting
with roads, and poaching of turtles for the exotic pet trade. These risks will be discussed in detail in

Section 3.0.

2.1  Local Blanding’s Turtle Population Distribution
The Canadian Wildlife Service (Hamill and Seburn, 2010) conducted a study of the Ottawa region to
determine the presence and distribution of Blanding’s turtles, based on recent and historical

observations, as well as some limited field work. They determined that Blanding’s turtles occur

sporadically in the central and
eastern areas of the City, but atre
concentrated primarily around
wetland complexes in the west
and  southwest. Mapping
prepared by Hamill and Seburn
(2010) appears to show four main
sub-populations: in the

Marlborough  Forest, in the

Huntley Wetland — Long Swamp
Wetland area, in the Carp Hills
Wetland — SMH Highlands
Wetland area, and along the
Constance Creek — Shirley’s Bay
corridor (Figure 4). Blanding’s
turtles are also found actross the

Ottawa River, in West Quebec

: Habitat ch Areas

and Gatlneau Park' When taken - Forest ; :Jwe; 1010 N and Blanding’s Turtle Records, Ottawa, NW
re-201
together, the ﬁVC sub—groups may (] open water A Other 2010 Source data: Southern Ontario Land
) ) || :"‘ l:l Sainhiies Resource Information System
constitute a  larger  single =1 : ——
- en
o l:l Swanp 5

Populatlon’ now fragmented by River I:] Km Map Created by Eco-Kare Intemational

urbanization.

Figure 4. Blanding’s T'urtles in Ottawa (Source: Hamill and Seburn 2010)

No work has yet been done to determine how well or how recently these sub-populations have been
connected. We know, however, that approximately 30% to 40% of Ottawa’s wetlands have been

converted to agricultural and urban uses over the past 200 years and we can speculate that all sub-
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populations were connected prior to European settlement. Opportunities for migration between
sub-populations may still exist, especially along creek and river corridors. The Carp Hills — SMH
sub-population and the Constance Creek — Shirley’s Bay sub-population appear to come within 2 — 3
km of each other in the vicinity of March Road, and Shitley’s Brook may have provided a functional
movement corridor in the recent past, prior to adjacent urban development in Kanata North. At
present, the Carp Hills — SMH sub-population appears at high risk of being split into two isolated
sub-populations by estate lot development, by increasing road traffic, and by the proposed expansion
of the urban boundary further west along the Carp River. In fact, for the purposes of this study, it
has been assumed that fragmentation of this population has already occurred. Fragmentation of
populations in this way greatly increases the vulnerability of each sub-population to decline and
failure, by exposing each one to more intense, human impacts, by increasing their vulnerability to
localized, catastrophic events, by eliminating the potential for migration between habitat areas in
response to environmental changes (to drought for example), and by reducing genetic flows,

biodiversity and long-term evolutionary potential.

Although this conservation needs assessment focuses on the long-term viability of the SMH sub-
population, consideration should be given to the ways in which the recommended strategies and

actions could be applied to reconnecting isolated sub-populations and making each one more robust.

2.2  State of the SMH Blanding’s Turtle Population

In the fall of 2010, a 4 year population estimate, distribution and range study began with the purpose
of predicting the size of the Blanding’s turtle adult population and to determine habitat-use and
movement patterns. The mark and recapture study is still on-going and is expected to end in the fall
of 2013. Adults have been sampled by up to 35 trap nets for over 20 weeks during the 2011 and
2012 mark and recapture program. Current findings have identified that at least 97 adult and juvenile
Blanding’s turtles inhabit the South March Highlands and the Kizell Drain Wetland (number includes
recently deceased turtles). Females outnumber males by about 2 to 1. Field sampling procedures
have a low efficiency rate for the collection of juveniles and hatchlings, thus it is uncertain as to how

many juveniles and hatchlings are present.

Blanding’s Turtle Distribution and Range

The majority of Blanding’s turtles in the SMH population have been found in the SMH Conservation
Forest, along the Shirley’s Brook drainage, while clusters or activity centres of turtles have been
found in the Kizell Wetland and along the Carp River floodplain at Huntmar Drive (Figure 5). Itis
unclear at this time how the population is spatially distributed, but movement and recapture data
suggest that there are three sub-populations in the SMH population (Kizell Wetland, SMH-central,
and SMH-upland; see Section 5.0 below). Currently (October 2012) 19 adults have radio transmitters
attached to their shells in order for their movements to be tracked using radio telemetry. Each is
tracked 5 times a week in May and June, then 3 times a week in July and October. The number of

tagged individuals represents about 26% of the sampled adult population. Distance traveled for
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tagged turtles has ranged up to 10 km for one female during the spring/summer of 2011, while some
males and females remained in the resident wetland where they were first captured and tagged,

traveling less than 500 m annually.

Results from the radio telemetry portion of the study have shown movement among the Blanding’s
turtles of the SMH to be highly variable, and gender dependent. Males and non-gravid females
typically stay within their “resident” wetland for the entire year, while a minority of males may move
between distinct wetlands over the course of the year. Gravid females have been found to move
over longer distances than males during nest searching. For the most part, gravid female movements
typically occurred during mid-June to eatly July. In some cases the movements crossed Terry Fox
Drive, and, based on the telemetry observations and iz situ trail cameras, we believe that the Wildlife
Guide System (see below) is allowing these movements to occur beneath the road through the
culverts (Unpublished Data, Dillon Consulting Limited). Of note, no Blanding’s turtles have been

found dead on Terry Fox Drive as a result of vehicle impacts since the road was opened in July 2011.

Despite the frequent tracking schedule, not all tagged turtles have been tracked continuously
throughout the study period. They are often lost for a few days from detection. This may be the
result of the turtles moving beyond the area of the study or deep in a wetland, and thus outside of
the reception of the radio receivers. In some cases we currently cannot rule out transmitter
malfunction or battery failure. However, some of the disappearances occur in the upland habitat of
Zone 1, where larger water bodies make consistent tracking more challenging.  Furthermore,
Blanding’s turtles are known to disappear from study areas for long periods of time before returning
(Pers Comm, Dr. Justin Congdon). For a more complete discussion of the radio telemetry tracking,

figures, and trail camera statistics see the annual summaries (Dillon Consulting Limited; 2011 a, 2011
b; 2012 a, 2012 b).

Blanding’s Turtle Nesting Distribution

In the early summer of 2012, Dillon conducted late day targeted nest searches and radio telemetry
tracking to locate the specific areas where gravid Blanding’s turtles may be laying their eggs. The
increased level of effort resulted in a number of depredated nests being found in the upland habitat
of Zone 1, though species cannot be confirmed (Blanding’s eggs and Painted turtle eggs are easily
confused once predated because it is difficult to infer size). Radio tracking however, revealed several
confirmed gravid females moving beneath Terry Fox Drive and into Zone 9B. Zone 9B has a string
of ephemeral vernal pools, marsh wetlands along East Shirley’s Brook, upland mixed forest habitat
and hay fields. The Arnprior-Nepean railway bed also bisects the area, separating zones 9A and 9B.
Tagged gravid females were tracked to the forest - hay field edge where turtles were again confirmed
by hand to be gravid. No nests were found; however, subsequent tracking and handling of the turtles
revealed that upon leaving the general area, the turtles were no longer gravid, having laid their eggs
overnight. Similar observations indicate that some females move beyond Second Line Road to find
nesting grounds, though this is based on an adult female mortality during the nesting season and

another radio tracked female near the road; reproductive status of both females was not determined.
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A Blanding’s turtle was observed nesting on Old Carp Road near the junction with Huntmar Drive,
and several predated turtle nests (no species determined) were observed along Huntmar Drive (Pers

Comm, Dr. Nick Stow, City of Ottawa Environmental Planner).
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2.2.1 Connections to Other Populations

Given that the study has only been collecting data for two years, concrete evidence suggesting that
the SMH population is connected to the Carp Hills population has not been found. Two radio-
tagged turtles and at least one other adult Blanding’s turtle have been found to use the Carp River
Plain, but it is unclear as to whether the habitat is being used as a movement corridor or just for daily
habitat use. A roadside assessment of turtle habitat between the SMH and the Carp Hills suggest
there may be sufficient habitat connecting the two areas, however there is low density housing and a
busy arterial road separating the areas. Sampling of wetlands in the Carp Hills may provide evidence
that the two populations are connected, especially if turtles tagged in the SMH are found in the Carp

Hills and vice versa.

2.2.2 Terry Fox Drive Wildlife Guide System
A Wildlife Guide System (WGS) was built within the Terry Fox Drive roadway, integrating a system

of culverts, barrier walls and fencing that directs or guides wildlife (small and mid-sized mammals,
amphibians and reptiles, including turtles), through the culverts to safely cross under the road.
Research into the effectiveness of the WGS using high definition, “trail” cameras mounted in each
culvert is ongoing with one year of data analysis complete (Dillon Consulting Limited, 2011a).
Although only a few turtles have been visually observed moving through the culverts, we suspect
based on radio telemetry that the turtles are using the culverts regularly. As a result of the camera
mounts in 2011, there were 783 observations made on 19 species over a 93 day period following the
opening of Terry Fox Drive. Thirty three animals were found dead on the road over the 93 day
period, of which 23 were snakes, which could pass through the fence mesh. None of the mortalities
were Blanding’s turtles. Monitoring continued through 2012 with the cameras installed during June
and removed in October, providing for a broader time period of study than in 2011. A second year

report on the 2012 observations will be due to the regulatory agencies by January 31, 2013.

During the 2012 studies, continuous monitoring was completed between June 4 and October 3,
however due to water in several culvert, a few of the cameras were not installed until July 7 so the
data set for each camera varies in length (Dillon Consulting Limited, 2012b). Over the study period
and 10 culverts, there were 2392 confirmed observations of 24 species of wildlife. The first
observation of Blanding’s turtle using a culvert was made in this year. The four purpose-built wildlife
culverts were monitored for an average of 2048 hours each, saw an average of 288 animals, and an
average of 13 species. The hydraulic culvert on East Shirley’s Brook (CV6) had 259 observations and
17 species although was monitored for 1393 hours as it was flooded until July 5. Blanding’s turtle
was observed in two culverts, CV6 and TCV3 which lie side by side near East Shirley’s Brook. The
results from the 2012 season are indicating that turtles are occasionally using the culverts for their
movements, but there were only 8 different observations over the three species found in the study

area, but thus far the movements we’ve observed cannot be called ‘frequent’ or ‘regular’.
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Wl 08-25-2011 17:27:04

Plate 2. A Blanding’s turtle moving through culvert CV6 that carries East Shirleys Brook..
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3.0 Threats to Blanding’s Turtle

An understanding of threats and risks is important for assessing the long-term viability of the SMH
Blanding’s turtle population. Threats can be natural or anthropogenic and individual animals may
differ in their level of risk depending upon behavior, movement, sex and age. Cumulative effects are
important. Exposure to a greater number of threats in a confined area is clearly detrimental to a
population, but equally so, a single threat over a wide area may be equally as detrimental. Some
threats, however, create a greater magnitude of risk than others. Priority should be placed on
management strategies that reduce the risks with the highest impact on a population, although the

cumulative effects of lesser risks should not be ignored.

In order of magnitude of risk to Blanding’s turtle, below we outline some of the most significant

risks to the SMH population:

3.1 Road Mortality

Vehicle strikes represent the highest threat to Blanding’s turtle, as they are often killed while crossing
roads. During the course of the City of Ottawa studies in 2010-2012, three Blanding’s turtles, two
Common Snapping turtles and four Midland Painted turtles are known to have been killed on the
roads in and around the South March Highlands. Huntmar Drive, Goulbourn Forced Road and Old
Carp Road have each existed for several decades and we speculate that many Blanding’s turtle
mortalities have occurred on them over the years, especially where the roads bisect wetlands and
water bodies. Mortalities are expected to be highest in May and June when gravid females are nest-
searching, then again in September as the eggs hatch and the young move towards nearby wetlands.
The on-going study on the effectiveness of the Terry Fox Drive Wildlife Guide System suggests that
culverts work to reduce the potential for road mortality in turtles and other SMH animals, but they
may be a learned behaviour and the frequency of their use will improve over time. Other solutions,
like turtle crossing signs and seasonally-adjusted reduced speed limits, may decrease the risk of road

mortality to Blanding’s turtle.

3.2  Habitat Loss Due to Urban Expansion

Key Blanding’s turtle habitat has the potential to be lost when urbanization occurs in areas with
known populations of Blanding’s turtles. Blanding’s turtles naturally make their resident habitat in
areas where there are permanent wetlands and prefer swampy/marshy environments with lots of
woody structure. Blanding’s turtles are known to use forested upland habitats and connecting water
bodies as travel corridors. Urban land development requires the clearing of agricultural and forested
lands, fragments the habitat connectivity, creates movement barriers, fills or alters creeks, drainage
ditches or wetlands, and covers over nesting areas with pavement, lawns and buildings.
Development may lower groundwater tables and change groundwater movement patterns, causing
vernal pools to dry up and become encroached with herbaceous vegetation, shrubs and trees.

Natural soil structure may be altered by site grading, leaving compacted subsoil overlain by a skim of
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topsoil, devoid of earthworms, fungi and other beneficial microorganisms.  Consequently,

urbanization is almost always incompatible with the protection of Blanding’s turtle habitat.

3.3 Predation

Predation is a threat in any naturally occurring population. Adult Blanding’s turtles can be predated
or harmed if their extremities are not enclosed in the shell, but this is rare and usually only happens
when turtles are laying eggs (Pers Comm, Dr. Justin Congdon). Several authors have reported that
Blanding’s turtle eggs are most vulnerable to predation while in their nest and shortly after hatchling
emergence (Congdon ez al, 2008). Nest predation over a 34 year study in Michigan was highly
variable, and averaged 43.8% (ranged 7-78%) (Congdon ¢ al., 1993). Nests were regularly predated
by raccoons and foxes, with predation occurring within three days of nest construction (Congdon e#
al., 1983, 2000). Skunks and mink are also known predators of nests. Caging programs, aimed at
reducing predation by protecting known nests, have been effective at reducing predation in and
around Kejimkujik National Park in Nova Scotia for over 20 years and have become an important

management tool for protecting the Blanding’s turtle population there (Standing ez a/., 2000).

3.4  Poaching

Poaching presents a very significant risk to Blanding’s turtle populations, because large numbers of
turtles can be easily collected and transported for the exotic pet or medicinal drug trade. Although
poachers are unlikely to find and remove young turtles, it may only require the poaching of a few
reproductive adults from a population to cause a precipitous drop in the population size. One
poacher in Ontario was found in possession of up to 35 Blanding’s turtles in the trunk of a car
(Canadian Gazette, 2009). For this reason the specific locations of habitats and individuals are kept
as confidential information by the City. Educating the public and monitoring of sensitive areas may

reduce the risk and potential for turtles to be removed by poachers.

3.5  Diseases and Parasites

Parasites have the potential to reduce immune response and cause mortality. Blanding’s turtle are
parasitized by protozoans, trematodes, nematodes, acanthocephalans, leeches, and mosquitos (Ernst
and Barbour, 1972). Due to a paucity of research, levels of infestation have not been quantified. One
of the more researched Blanding’s turtle parasites are leeches, specifically the Smooth turtle leech
(Placobdella parasitica) and the Ornate turtle leech (P. ormate) (Samure, 1990, Davy ez al, 2009). A
concern is that both leeches can transmit blood parasites (Siddal and Dresser, 1992). With respect to
diseases, shell diseases have been identified as a potential factor in the global decline of turtles. Shell
diseases include lesions and abnormal shell growth (Gibbon ef a/, 2000) but no reports of shell

disease in Blanding’s turtles were found during our literature review.

3.6  Invasive Species

Invasive species are animals and plants which are non-native species that can move into areas

naturally but most often come to an area because of human introduction (either purposefully or by
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mistake). Many invasive species never take hold in new environments because conditions are too
harsh for them to carry out their life processes, however for species that do successfully invade new
ecosystems, they often out-compete native species and fill similar functional niches. Below we
outline several invasive species that have the potential to inhabit the SMH and what their impacts on

the local Blanding’s turtle population may be.

Red-eared slider (Trachemys scripta elegans) is a turtle native to the southern U.S. and sold as pets. So
far, the turtle has been reported to be able to overwinter in the Ottawa Region, however biologists
do not believe it can reproduce here due to cooler temperatures. The red-eared slider competes with

native turtles for food, basking sites and occupies similar nesting areas.

The rusty crayfish (Orconectes rusticus) is native to the central United States and has been spread by
anglers into non-native waters through emptying of bait buckets and livewells. Rusty crayfish were
first observed in the Ottawa Region in 1986 and has spread to several water bodies, including the
Rideau River. Rusty crayfish out compete native crayfish for resources and have drastically reduced
native crayfish populations in many areas of Ontario. SMH Blanding’s turtles may be impacted by

Rusty crayfish as the diversity of food available to Blanding’s turtle may be lower than in the past.

Zebra mussels (Dreissena polymorpha) occur in large open water lakes and some of the larger rivers of
Ontario, such as the Rideau and Ottawa Rivers. Zebra mussels are very efficient filter feeders and
will drastically alter the turbidity and water clarity of a water body which has cascading effects on
native species. We would not expect zebra mussel to invade the waters of the SMH in any significant

way due to the overall lack of suitable, hard substrates for attachment and growth.

Semi-aquatic invasive plant species such as Purple Loosestrife (Lythrum salicaria), and Common Reed
Grass (Phragmites anstralis) have been spreading north-east throughout Ontario for several years,
invading wetlands, riverbanks and wet ditches. Both of these species can out-compete the native
cattail (Typha latifolia) as well as the smaller, less robust emergent macrophytes, softstem bulrush
(Scirpus validus), rashes (Juncus sp.) and the spike rushes (Elocharus sp.) common in freshwater marshes.
Competition may affect the cover diversity and food sources of the prey organisms. Phragmites,
which grows to 5 m tall, is known to totally dominate an area, choking out other species and making
it nearly impassable. Once Phragmites enters a system, it can grow so quickly, with so much biomass,
that the open water areas important for turtle basking and feeding may become closed, overly shaded
and inaccessible. Within dense stands of Phragmites, there are no resources for other flora and fauna,

there are no frogs or crickets, and the colonized area essentially becomes a barren environment.

Burasian milfoil (Myriophyllum spicatun) a submerged aquatic plant transported primarily through
anthropogenic means (fouled boat motors), does not seem to have invaded the wetlands of the SMH
waterways, and may not be expected to do so unless directly transplanted. It has become common in
lakes, ponds and relatively large, open water-bodies with clear water and a muddy bottom. If it does
start to occur in the SMH, it will provide an alternative food source for turtles and their prey.

However, in waterbodies with high nutrient levels (eg urban runoff), the biomass may accumulate to
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a density where swimming through the areas may become difficult for turtles. In the fall and winter
when the large biomass decomposes, dissolved oxygen levels in the water column may become

depressed, potentially leading to winterkill of hibernating Blanding’s turtles.

The SMH study area was inspected for invasive species in June 2012 during the radio tracking studies
(unpublished data, Dillon Consulting Limited). Of the six species noted above, only Purple
Loosestrife (Lythrium salicaria) was found in two locations. One of the eatliest species known to
affect wetlands in Eastern North America, this species has become a common plant along the Carp
River riparian zones. Fortunately, the introduction of biological control agents in Ontario appears to
have successfully controlled populations of Purple Loosestrife. Consequently, the densities around
the SMH remain quite low and do not appear to be significantly affecting the population of other

native plants and animals.

3.7 Plastic Floatables

Roadways and urban areas generate significant volumes of floatable or windblown plastic and styrene
products. Bottle caps, cigarette lighters, cigarette butts, water bottles and plastic bags commonly are
found floating in waterways around urban areas. Turtles may mistakenly consume smaller items in
the belief they are food items. These items are indigestible and can get lodged in the gut, cannot be
passed, and may reduce an animal’s ability to absorb nutrients from the food. In extreme cases, the
accumulation of many plastic items can permanently occlude the intestines, resulting in death. Non-
photodegradable plastic shopping bags can be persistent in the environment and can entangle or trap

animals below the water where they may drown.

3.8 Climate Change

As with most predictive biology, the effect of a changing climate on Blanding’s turtle is currently not
well known. No studies have been done to look at the impact of long-term climatic variation and
Blanding’s turtle ecology, therefore we only speculate here. Historical climate records and climate
modeling for Ottawa suggest that the main effects of climate change in this area are warmer, more
variable winters, drier and earlier spring thaw, and drier summers with more frequent severe summer
storms. Warmth earlier in the spring may result in an earlier onset to breeding and nesting. Irregular
weather during the winter can result in premature warming of water and potentially cause early
emergence. Drier summers may reduce the availability of suitable wetland habitats, requiring longer
or more frequent overland movements by turtles and thereby increasing physiological stress and

exposure to other hazards.

3.9  Inbreeding

When the rate of recruitment to a population is low and adult mortality potentially high, there is a
potential for inbreeding, either sibling with sibling or parent with offspring. There is evidence that
young hatchlings find a different water body to grow and develop in separate from the parents
(Butler and Graham, 1995; Standing ¢f a/, 1997). In large conservation areas like Kejimkujik National

Park or Algonquin Provincial Park, the availability of suitable habitats is quite diverse and
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maintaining separation is relatively easy. However, it may be that the SMH is too small and
maintaining separation between related individuals is difficult. For instance, a population genetic
study done in 2001 suggests that a habitat-limited population of Blanding’s turtles near Chicago, IL is
expetiencing loss of genetic diversity, potentially from inbreeding (Rubin ¢7 a/., 2001). Loss of genetic
diversity is a problem because it may limit how the population can respond to future environmental
change. Dispersal of eggs by gravid females is an important variable modeled in Section 4.0 which

reflects the need to minimize inbreeding.

3.10 Bioaccumulation

Few comparative studies of bioaccumulation of pollutants have been conducted on Blanding’s
turtles, however there has been extensive work done on the Common Snapping turtle as a sentinel
indicator of pollutants in estuaries and freshwater ecosystems. Snapping turtles share many of the
same habitats as Blanding’s turtles, have a similar lifespan, and like Blanding’s turtles, they sit high on
their food chains. In theory, both Blanding’s turtles and snapping turtles may be susceptible to
negative effects on individual health or reproduction due to bioaccumulation of toxins. It is
important to note that within the Testudines Order of Reptiles, the various turtle species have
evolved along separate pathways and therefore will reflect different risk profiles with respect to their
vulnerability to bioaccumulation of pollutants; so interspecies compatisons should be interpreted

with caution.

Common snapping turtles stay in one general area from year to year, often for their whole life span,
so are likely to remain exposed to the same chemicals year after year. As in most carnivorous or
omnivorous species, persistent contaminants accumulate in the fatty adipose tissues, liver, skeletal
muscles and may be passed through to their young in the lipid content of eggs. Studies from New
York State, Southern Ontario, the St. Lawrence River and Algonquin Park have found evidence of
bioaccumulation of polyaromatic hydrocarbons, organochlorines and metals in snapping turtles
(Herbert ez al., 1993; Bishop ez al. 1995, 1996). However, the evidence of negative impacts on health

or reproduction appears mixed and inconclusive.

Historically, the South March Highlands has been relatively undeveloped, save from the railway
routed through the wetlands, a single electricity line, farming in the drier areas and further back in
time, lumber extraction from the hillsides. Although contaminant levels have not been sampled in
this area, we hypothesize that it is quite possible that the creosote, polyaromatic hydrocarbons
(PAH’s) and persistent organochlorine contaminants (OCS) in the preservatives for the railway ties
and hydro poles may have resulted in some low levels of OCS for the existing Blanding’s turtle

population prior to the development of Terry Fox Drive and the proposed residential developments.

The above is a brief summary of a complex field of study. A more complete discussion of

bioaccumulation in turtles is included Appendix D.
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4.0 Supporting Scientific Studies

4.1 Population Viability Analysis

A focus of conservation biology research is to address the fundamental issues and causes undetlying
species/population declines. Species and populations can be limited by environment, anthropogenic
activities, and by biological characteristics including genetics, physiology, biomechanics, and
behaviour. In the case of the Blanding’s turtle, populations are at risk due to their low fecundity and
recruitment, delayed sexual maturity, and high adult mortality associated with poaching, habitat loss,

and road mortality.

In order to model the vulnerability of a particular population to extinction or extirpation, scientists
have employed Population Viability Analyses (PVA) which aims to understand population growth
with respect to long-term trends (Appendix C). If the parameters such as survival and fecundity are
predictable, then biologists and managers can understand the risks to a population and can provide
mitigation or management measutes to improve population longevity. A PVA analyzes the factors
that are known to impact a population and uses a defined model to predict the risk of extinction of
that population. Consequently, PVA is also a good tool for evaluating and identifying the most
beneficial mitigation and management actions for protection of a population (Gerber and Gonzalez-
Suarez, 2010).

This study employed computer modeling to mimic “real” conditions and to simulate population
changes over time. By running a computer simulation thousands of times, and by randomizing
unpredictable factors like weather or catastrophic events (such as introduction of an invasive species
or an epidemic), computer modeling can be used to assess the risk of extinction. This approach is
now common because of wide access to high-powered, desktop computers. However, as with any
analysis, there are limitations and uncertainty. Some important factors, such as birth and death rates,
may be poorly known. Future conditions may be difficult to predict, especially random factors like
weather and diseases. Nonetheless, if these limitations are recognized and acknowledged, then a
computer simulation PVA is very useful for assessing the vulnerability of a population to extinction

and the comparative effectiveness of different management options.

4.1.1 Overview of Model and Analysis

A primary objective of this conservation needs assessment is to analyze the long-term viability of the
South March Highland’s Blanding’s turtle population and to assess its ability to survive planned
human activities within its habitat. A PVA was used to look at the overall resilience of the SMH
Blanding’s turtle population, and to compare the effects of different human activities and
management options on the relative risk of extinction. Due to data limitations and uncertainties

about future conditions, the analysis cannot provide reliable quantitative estimates of extinction risks.
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However, it can identify the impact of each threat or management option on those risks as positive,

neutral, or negative and it can assess their relative importance.

The analysis combined the Blanding’s turtle population information collected between 2009 and
2012 as part of the Terry Fox Drive studies by the City of Ottawa and Dillon Consulting Limited. It
used information on the cutrent population structure, habitat quality/suitability, and movements
from those studies. Because the current population study for the South March Highlands has not
spanned a long enough time to accurately determine birth rates and survival rates, the PVA used
demographic data collected in Michigan over a span of almost 40 years at the 525 ha University of
Michigan’s E.S. George Reserve (1953-1991). The reserve lies approximately 900 km to the
southwest of the South March Highlands. Carrying capacity (K) was calculated based on the
Michigan population (7.5 turtles per hectare). This is a conservative estimate, as a Blanding’s turtle
population in Nebraska has been found to have over 50 individuals per hectare (Congdon ef al,
2008). Another distinction of the model is that only the number of female turtles was modeled.
Blanding’s turtles exhibit a polygamous mating system, which means that the number of females in a

population is the limiting factor in the rate of reproduction.

With respect to development pressures, the study assumed that all of the land within the study area
that is currently designated for urban, residential development by Ottawa’s Official Plan would
eventually be lost as Blanding’s turtle habitat. This area comprises all of the habitat in the areas called
Zone 9A and 9B in the City of Ottawa report SMH Blanding’s Turtle Population Estimate, Distribution and
Range Study, Year 2 of 4 (Dillon, 2011a) and is also referred to as KINL Phases 7 and 8.

In order to improve the realism of the computer simulations, the PVA broke the SMH population of
Blanding’s turtles into three sub-populations based on their distribution and movement patterns

across the 690 ha study area (Figure 6).
0 The Kizell Wetland sub-population (KW)

0 The South March Highlands- Central sub-population (SMH — CEN) (includes KNL
Phases 7 and 8).

O The South March Highlands- Upland sub-population (SMH — UP)

The PVA also considered differences in survival, migration potential and exposure to threats for

three different life stages of Blanding’s turtle: (1) eggs/hatchlings; (2) juveniles; and, (3) adults.
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Typical outcomes for PVAs are: (i) the probability that the local population will become extinct; (ii)
the rate of the decline; and, (iii) the length of time for the population to dectease to extinction,
should it occur. However, because of the uncertainty associated with the life-cycle demographic data
(i.e., vital rates, initial abundances, etc.) this analysis focused on the sensitivity of the population to
different human activities and threats, and assessed different situations that in the future may impact
the SMH Blanding’s turtle population. The scenario outcomes presented are the relative decrease in

adult female turtles when compared to existing baseline conditions in the SMH.

4.1.2 Methods
Appendix C provides a detailed description of the PVA methodology, including the demographic

and statistical parameters used in the computer model. The PVA was completed using the
RAMAS® Metapop software (Applied Biomathematics, Setauket, New York). The software predicts
changes in populations over time, incorporating normal fluctuations in factors such as birth and
death rates, and can include random factors, such as weather or catastrophic events. The model

spans a 500 year period and was replicated 1000 times for each scenario.

Two catastrophes were added to the model to account for randomly occurring events that may cause
negative effects on the populations. One catastrophe halved adult abundances in each sub-population
and is analogous to a large poaching event or a fatal disease outbreak. The second catastrophe
halved reproductive ability, and is analogous to a systemic event, such as drought, which might alter
survivorship, fecundity, and development over a large area. Each catastrophe was set to occur once

in one hundred years.

4.1.3 Scenarios Modeled

The Population Viability Analysis consisted of 3 models (a baseline and two alternative models) and
the sensitivity of the models to several scenarios, reflecting threats and possible
mitigation/compensation measures. As well, given the findings in 2012 that a nesting area is located
on KNL Phase 8 lands north of the rail line, a separate scenario was created and explained below

independent of the other models and scenarios.

Baseline Model

The Baseline model is a situation in which all three sub-populations are stable, but are exposed to
periodic catastrophic events. However, the selection of this scenario does not presume that the
current SMH population of Blanding’s turtles is, in fact, stable (we have insufficient data to make that
judgment). It only represents a neutral scenario against which other scenarios can be compared. The
model was altered to reflect the following scenarios. Only the number of adult female turtles is

modeled.

1. Decreased survival rates. This scenario used a slightly decreased annual survival rate for

the SMH — Central sub-population and a substantially decreased annual survival rate for the
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KW sub-population. The decreased survival rates reflect the greater exposure of these sub-

populations to residential developments and roads, especially the KW sub-population.

2. Low egg survival. This scenario may result from excessive nest predation caused by a
parasitic infestation of several Blanding’s turtle nests or from the cumulative effects of
anthropogenic disturbances of the nesting cycle by domestic animals, increased densities of
urban egg predators (raccoons, skunks), traffic noise, terrain alteration and proximity to

humans.

3. No catastrophes. This scenario models a situation in which natural catastrophic events do

not occur (note: historically, not a realistic scenario).

4. Transplantation to the Kizell Wetland. This scenario modeled the effects of transferring
two female adult turtles from the SMH-CEN sub-population to the KD sub-population
every five years, which is a possible management strategy for aiding population persistence in
the KD area.

5. Increased hatching success. This scenario modeled increased success of egg hatching to

represent a nest protection program (Section 6.3.4).

6. High hatchling survival. This scenario modeled increased survival of new hatchlings

under a “head start program” — ze. a foster program for new hatchings (Section 6.3.4).

Isolation Alternative Model

This alternative model reflects the decreased ability of turtles to migrate between the KW sub-
population and the other sub-populations following the proposed development of KNL Phases 7 &
8. Similarly to the baseline model, the model was altered to reflect the following scenarios: No
catastrophe, Transplantation to the Kizell Wetland, Increased hatching success, and High

hatchling survival (head start program).

Urbanization Alternative Model

This alternative model reflects the full development of KNL Phases 7 & 8 and the complete loss of
core turtle habitats. The model combines decreased survival rates for the SMH-Central and KW
sub-populations and isolation of the KW sub-population. Similarly to the baseline and isolation
models, the model was altered to reflect the following scenarios: No catastrophe, Transplantation
to the Kizell Wetland, Increased hatching success, and High hatchling survival (head start

program).

Removal of a Nesting Site in KNL (Kanata Lakes) Phase 8

This scenario is based on the loss of an identified nesting site in SMH-CEN (Zone 9B) due to

development of the KNL Phase 8 lands. It assumes that the nesting site supports 60 eggs per year
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(before egg losses due to predation and nest failure). The loss of 60 eggs per year was assumed to
start in year 5 and continuing to year 35 to represent the habitual use of the site by the current
generation of adult turtles. After year 35, it is assumed that no turtles will be attempting to use the
site. To relate the scenario to existing conditions, it was modeled using the Baseline model; and to
relate the scenario to potential conditions should development in the area occur, it was modeled
using the Urbanization Alternative Model. A potential compensation measure for the destruction of
this nesting site is the commitment to run a head start program to add 30 juveniles each year for 30
years to the SMH-Central population. This management action was also modeled using both the

Baseline and Urbanization models.

4.1.4 Model Elasticity

An important output of the PVA (independent of the alternative models and different scenarios) is a
set of numbers related to the elasticity of the model. Elasticity refers to the change in the model
output caused by a change in a single variable. The variable input that had the largest impact on the
model outcome was adult survivorship, followed by juvenile survivorship (Appendix C). These two
observations are typical for Blanding’s turtle populations (Congdon ez a/., 1993; Enneson and Litzgus,
2008). Because adult survival had the highest elasticity, or effect, it means that small changes in adult
survival will have the greatest impact on the population size, and thus, management options should
be prioritized to increase adult survivorship before considering management actions that influence

other model variables.

4.1.5 Scenarios

Appendix C shows information about each of the scenarios described above in Section 4.3.1 in
comparison to the Baseline scenario. The following set of figures provides a qualitative description
of the impacts of each modeled scenatio on long-term population viability (in this case adult female

abundance) in comparison to the Baseline scenario.

As PVAs are highly sensitive to model parameters and because the vital rate variables used in this
model have been, for the most part, assumed from published datasets, we have limited our analysis
and discussion of the model to its sensitivity. We have avoided, for example, stating absolute values
for “time to extinction”, “minimal viable population estimate”, and “final number of adults”. When
interpreting the following figures, the percent decline in the number of adult females was used as a
proxy for population decline/growth. Strong declines occurred when there was a greater than 50%
reduction in the number of adult female turtles, declines occurred when there was between 5% and
50% reduction in the number of adult females. Similarly, strong growth occurred when there was
greater than 50% increase in the number of adult females, and growth when there was an increase of
between 5% and 50%. No change was defined as having between 5% reduction and 5% increase.
Furthermore, it can be assumed, that if the model outcomes show decline, extinction will occur

eatlier than predicted by the Baseline model, and vice versa.
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Legend
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Figure 6. The initial population structure used in the PVA and the outcome of the decreased survival and decreased low egg survival scenarios.

SMH-
Upland

*South March Highlands Upland (SMH-U), South March Highlands-Central (SMH-C), and Kizell Wetland (KW).
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The Baseline scenatio, itself, predicts eventual extinction of the SMH Blanding’s turtle population
due to the effects of periodic catastrophic events. Although it could be argued that the severity or
the frequency of catastrophic events is too high, such a result is common for small populations of
animals with low reproductive rates. The result highlights the inherent vulnerability of this
population, which is clearly shown in Figure 6 where relatively small changes in survival and egg

survival result in a strong decline in adult female abundance.

To investigate the Baseline model further and to adjust the model to reflect potential management
solutions, four other scenarios were run (Figure 7). When the Baseline model was run, omitting the
potential for catastrophic events, the SMH Blanding’s turtle population grows in size, which suggests
that during long periods of time when no catastrophic events occur, the population is able to grow.
The three remaining scenarios all relate to potential management strategies. First, if two adult female
turtles every 5 years are removed from the SMH-C sub-population and transplanted in the KW sub-
population, the action prevents decline in the KW sub-population, but causes the SMH-C sub-
population to decline (an undesirable outcome). Second, the next management strategy modeled was
to protect nests found in the area. The outcome of the nest protection scenario suggests a positive
outcome, as both the SMH sub-populations grow and the KW sub-population remains unchanged,
compared to the Baseline model. Third, if a head start program is implemented (eggs hatched and
young reared for 2 years in captivity prior to release) both SMH sub-populations increase in size

while the KW sub-population also shows positive growth.

A potential outcome of urban development in the SMH is that the KW sub-population would
become isolated from the two SMH sub-populations as residential areas surround most of the
wetland, with the First Line road allowance remaining forested. Should this occur, dispersion
between the KW sub-population would be reduced; this model is depicted in Figure 8. When
compared to the Baseline model, the Isolation Alternative Model shows that both the SMH-C and
KW sub-populations decline, while the SMH-U grows in size. The increase in adult females in SMH-
U is likely an artifact of there being few existing turtles there and the increase in turtles moving to the
area because of the low dispersion rate into the KW sub-population. Again, as was seen in Figure 7,
if no catastrophes are modeled, each sub-population grows, but this is unrealistic over the long term.
The only difference in the scenario outcomes of the Isolation Alternative Model when compared to
the Baseline model is for the transplantation scenario, in which case the SMH sub-populations both
experience strong declines, and the KW sub-population shows less decline; meaning that
transplanting turtles to the KW sub-population at the cost of turtles in the SMH-C sub-population is

not a sustainable management option.
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Figure 7. The Baseline model re-run with four scenarios: no catastrophe, transplanting 2 turtles from SMH-C to KW, nest protection, and head start program.

* South March Highlands Upland (SMH-U), South March Highlands-Central (SMH-C), and Kizell Wetland (KW).
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Figure 8. The Baseline model altered to reflect the isolation of KW and then re-run with four scenarios: no catastrophe, transplanting 2 turtles from SMH-C to KW, with nest protection, and head start program.

*South March Highlands Upland (SMH-U), South March Highlands-Central (SMH-C), and Kizell Wetland (KW).
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Another potential outcome of development in the SMH is that the SMH-Central and KW sub-
populations would have decreased survival rates (due to increased anthropomorphic disturbances or
predation) and the KW sub-population would be isolated (not necessarily cut off, but reduced
dispersion). This alternative model to the Baseline has been termed the “Urbanization” Alternative
Model and is shown in Figure 9. In addition, this alternative model reflects what would be expected
should KNL proceed with full development of Phases 7 and 8. Compared to the Baseline model,
Urbanization would result in a strong decline of the entire SMH population. Interestingly, and
somewhat of a positive outcome, if catastrophes can be avoided, the SMH sub-populations still show
growth, however, the KW sub-population declines but not strongly. The potential management
option of transplanting two turtles per year to the KW sub-population does not alter the outcome of
the Urbanization Model, as the entire SMH population declines. Should nest protection be
implemented, the two SHM sub-populations show strong growth, but the KW sub-population
remains in decline (though less so than if nest protection is not implemented). The best scenario for
increasing the SMH population under the Urbanization Alternative Model is to implement a head

start program, as all three sub-populations show growth.

Though the Urbanization Alternative Model was developed to reflect KNL full development of
Phases 7 and 8, it does not reflect the destruction of the nesting site found on the property in 2012.
Given the number of adult females using the site (based on radio telemetry findings), the subset of
turtles radio tagged, and the average clutch size of Blanding’s turtle, it was estimated that
approximately 60 eggs per year would be lost if the nesting area was removed. Furthermore, given
the long generational time of turtles and the potential for habitual use of old nesting areas, it was
assumed that turtles would continue to attempt to use the nesting area for another 30 years. The loss
of 60 eggs per year for 30 years was run as a scenario using both the baseline and urbanization
models. In both cases there is a strong decline in the entire SMH population. (Figure 10) Should 30
juveniles be raised in captivity and placed in the SMH to compensate for the loss of the eggs, the
population declines under both baseline and urbanization models, however, the decline is less in the
baseline model for SMH-C and KW (Figure 10). Overall, if the estimate of productivity for the
nesting area is correct, and the nesting area is removed, the entire SMH population would be greatly
reduced and may even result in Blanding’s turtle being extirpated from the SHM. It will therefore be
important to replace the value of this nesting site, either through physical replacement(s) elsewhere,

nest protection strategy &/or through a headstart program.
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Urbanization with Urbanization with
No Catastrophe Transplant to KW

Initial Population (Baseline)

SMH-
Upland

Legend

«+—» =unfettered movement

SMH-
Central

<---» =obstructed movement

Decrease in Adult
Females

. Strong Decline (-50+%)

Decline (-5% to -50%)

. No Change (5% to -5%)

Kizell
Wetland

Urbanization

Urbanization with Urbanization with
Nest Protection Head Start

Program

. Growth (5% to 50%)

. Strong Growth (50+%)

* = Approx. five adult

female Blanding’s
turtles

Figure 9. The Baseline model altered to reflect the Urbanization in the surrounding SMH area and then re-run with four scenarios: no catastrophe, transplanting 2 turtles from SMH-C to KW, with nest protection, and head start
program.

*South March Highlands Upland (SMH-U), South March Highlands-Central (SMH-C), and Kizell Wetland (KW)
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Baseline with Baseline with Egg
Egg Removal Removal and
Compensation

Initial Population (Baseline)

SMH-
Upland
p S Legend
Central +—— =yunfettered movement

<---» =obstructed movement

Decrease in Adult
Females

. Strong Decline (-50+%)

Kizell

Wetland
O Decline (-5% to -50%)
o Urbanization Urbanization with @ 1o Change (5% to-5%)
Urbanization ; -
with Eqg Egg Removal and Growth (5% to 50%)

Removal Compensation

. Strong Growth (50+%)

* = Approx. five adult

female Blanding’'s
turtles

Figure 10. The Baseline model and Urbanization Alternative Model re-run twice: 1) to reflect the destruction of a nesting area in the SMH-C capable of producing 60 eggs per year for 30 years (starting year 5); and 2) to compensate for the loss of 60 eggs by
introducing 60 juveniles each year for 30 years (starting year 5).
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4.1.6 PVA Conclusion
The PVA produced results based on SMH-specific data collected during the 2011 and 2012 mark-recapture

study and using surrogate vital rate variables from a 37-year population study in Michigan. The main finding
of the analyses was the elasticity of the model to adult survivorship and this indicates that adult mortality due
to any cause other than old age or disease should be minimized, and be a priority of conservation
management actions. Another major result of the PVA is the model outputs and different scenarios.
Essentially, the SMH population, currently estimated to contain just over 100 adults, is at a state that is very
sensitive to natural events, such as catastrophes, so even if no negative changes in vital rates, such as adult
survivorship and fecundity occur, the SMH population may become extinct in 500 years. Should isolation of
the KW sub-population and reduced adult survivorship occur because of residential and commercial

development, or for any other reason, the SMH population will become extinct at a faster rate.

The modeling shows that conservation management actions requiring significant effort such as adult
protection, nest protection and head start programs can potentially reduce the likelihood of extinction, may
result in population growth and be quite effective in sustaining this species despite urbanization.
Management actions requiring less effort, such as transplantation of adults, should generally benefit the
species but may not see the same benefit of increased population growth and may even reduce it in some sub-
populations. In addition, should a significant habitat like the vernal pools and nesting site on the KINL Phase
8 lands be removed without offsetting compensation or action, the entire SMH population will be greatly

reduced and there is a high potential for the entire population to be extirpated from the SMH.
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4.2 Core Habitats

4.2.1 Habitat Quality

A subjective Blanding’s Turtle Habitat Quality Index (HQIpr) was created to reduce biases in the one used in
previous Dillon reports. The new approach uses a Geographic Information System (GIS) to model Habitat
Quality based on weighted environmental variables based on researcher experiences. The updated HQIpr
used a vegetation classification, Topographical Wetness Index (TWI), slope, and distance to water to better
classify Blanding’s habitat. Refer to Appendix E for details on the methods used to create the new HQIpr.
The results for the updated 2012 HQIprare illustrated in Figure 11A over the Study Area. The results were
generally consistent with the manually-derived results in the 2010 Blanding’s Turtle Habitat Suitability Index
(HSIpr), but with a higher degree of precision and without the issues associated with the manual
interpretation of habitat suitability. The results indicate that areas of high habitat quality are generally
associated with wetlands and open water habitats as would be expected. However, the presence of smaller
vernal pools was not captured within the vegetation classification or wetland mapping and was therefore not
identified as quality habitat within the model. It is assumed that more refined vegetation mapping than
currently exists for this area would more accurately capture these vernal pool habitats. Much of the area is
identified as having low habitat quality; however, observations made during the field work for the population
study suggest that vernal pools are used frequently by Blanding’s turtles for movement from areas of high
habitat quality to the other. Field work has also demonstrated that some vernal pools are used year-round
and should be considered residential wetlands and core habitat. The modeling approach further facilitates
statistical analysis and the modeling of linkages between core habitats better than the manually derived 2010

HSIpr due to its increased precision, automation and transparent approach.

In addition, the HQIpr model does not capture the substrate type within the wetlands and open water
habitats, nor does it capture the human-induced changes to these habitats as in Zone 7B. These
characteristics must be annotated to the file. Specifically, the high habitat quality values within the Beaver
Pond (Zone 7B) do not accurately represent the findings from the population study, as Blanding’s turtles
have not been captured or observed there. The adjacent land uses have degraded substrate and water quality
within this habitat, which significantly affects the habitat quality for Blanding’s turtles. Substrate type and

water quality were therefore not used in the model.

In addition to the study area, a gross scale analysis of Blanding’s turtle habitat quality on two other properties
near the SMH were investigated (Figure 11B). The western property lies along the Carp River and
encompasses a portion of the flood plain. For the most part, only a few Blanding’s turtles have been
observed near the Carp River; and none this far north. However, the area does have suitable vegetation cover
in the riparian zone and likely would be considered suitable Blanding’s turtle habitat prior to the Carp River
being channelized. This suggests that the Carp River floodplain could be a suitable target for ecological

restoration, to recreate habitat suitable for Blanding’s turtle.
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4.2.2 Defining Core Habitats for the SMH Blanding’s Turtle Population

Blanding’s turtles are threatened provincially (Endangered Species Act, 2007) and nationally (Species at Risk Act,
1993), and require protection by both Aets. In Ontario, general habitat protection for Blanding’s turtle will
become regulated on June 30, 2013. Once a species is listed nationally, a recovery strategy is prepared by a
team of experts to facilitate conservation and protection. To date, only a national recovery plan has been
developed for the Nova Scotia Blanding’s turtle population and it does not identify critical habitat because of
data deficiencies and ongoing research (The Blanding’s Turtle Recovery Team, 2002). It is neither the intent
of the Conservation Needs Assessment, nor is it in the City of Ottawa’s jurisdiction to identify critical habitat.
That task will be guided by the Ministry of Natural Resource and the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC).

Data collected from the ongoing radio-telemetry and mark recapture population study has provided
information pertaining to habitat use, and as such, we know of important core habitat areas (ie.,
overwintering and nesting sites) that need to be identified as part of the conservation needs assesment for
Blanding’s turtle. A broad map of the core habitats in the SMH has been included with this report (Figure
12). In general, most of the SMH areas forested areas, stream corridors or wetlands are is core habitats or
connects core habitats one to another. Existing connections between the core areas are along the First Line
road allowance, the western extension of Kizell Drain wetland west of First Line and West Shirley’s Brook.
Both tributaries of Shitley’s Brook have been modified in the past, with a significant rechannelization and
entrenching of the West Branch that occurred over 40 years ago to improve agricultural drainage. There have
been several observations of Blanding’s turtle utilizing these corridors during the range study field work, most
often along the altered watercourse in Zone 9A (Dillon 2011 b, 2012b In Print).
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4.2.3 DPotential Corridors for Blanding’s Turtle Movements

A number of core habitat functions have been identified within the study area during the population study
(Figures 5 and 12). These include providing spaces for nesting, feeding, mate-searching, overwintering, year-
round residence and activity centers. Functionally, many of these habitats are independent from one another
generally requiring the females to travel outside of the core habitats to complete some of their life processes.
The range study findings (Dillon 2011b) confirm the presence of turtles in habitats of lower

quality/suitability, suggesting the turtles are moving between the core areas.

Given the development pressures on the SMH Blanding’s turtle population, the identification of the potential
corridors that link core habitats would provide a valuable management tool to maintain a viable population
within the area. To identify these potential movement corridors a GIS model was created to link the core
habitats together using the 2012 HSIpr mapping, described above, to calculate the Teast cost” method of
linking two or more core habitats. The basic premise to this GIS model assumes the turtles will follow the
most direct route that expends the least amount of energy, while moving between suitable habitats, as they
move from core area to core area. The corridor model does not identify all the possible corridors that may
exist on the landscape, but rather identifies the pathway of a conceptual corridor, as identified in the model
design. As an output, the corridor model also illustrates the functionality of the wildlife culverts installed
during construction of the Terry Fox Drive extension as a ‘gateway’ within each corridor. The GIS model
was tun twice: once assuming movement through KINL Phase 7 and 8 lands as existing (Figure 13A), and

again assuming no movement through the lands under a post-development scenario (Figure 13B).

The results of both corridor analyses identify potential ecological corridors linking core habitats (Figure 13A
and 13B). The results outline the best modeled corridor solution and a more general corridor solution. The
best modeled corridor solution is based on the best 0.1% solution linking core features while the general
corridor represents the best 2% solution. These modeled movement corridors generally link the core habitats

through the most efficient route of suitable habitats, generally using highly suitable areas where possible.

The model output mapping differs because of the assumption of obstructed movement through KINL Phases
7 and 8. Particularly, the existing model where movement is allowed to occur over the KNL lands cleatly
shows the influence of the nesting site (Figure 12) identified during the distribution and range portions of the
field studies (Dillon 2012a). Under existing (pre-development) conditions (Figure 13A), there are five
potential corridors that connect the nesting area to the rest of the core habitats in the SMH and Kizell
Wetland. Under the scenario that the KNL lands will be inaccessible to turtles (Figure 13B), the
aforementioned corridors are no longer predicted and the Kizell Wetland becomes isolated from the rest of
the SMH turtle population. The model predicts no pathway connecting it to the rest of the SMH, other than
west to the Carp River system which is weakly connected to the SMH - Central population due to a major
ridge lying between the Carp River and the West Shirley’s Brook wetlands of Zone 2. Both in 2011 (Dillon
2011b) and 2012 (Dillon 2012b) there was only one movement each year of the same old-age, non-gravid
female (Female #1-11) along the First Line road allowance, so we conclude that this potential linkage is not

currently an important link between the Kizell Drain and Shirley’s Brook basins for Blanding’s turtle.
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If the Kizell Drain wetland sub-population of Blanding’s turtle are to be sustained, it is therefore imperative
that the conservation management strategies include provision for enhancing the habitat availability, nesting
sites and corridor linkages along the Carp River system, and as a second priority to maintain and utilize the
retained forest lands along the First Line road allowance as a connection to the Shirley’s Brook wetlands. It is
also important to note that “under utilized corridors may still be important in maintaining long-term

population connectivity” (Pers Comm, Dr. Gabriel Blouin-Demers).
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5.0 Management Recommendations

5.1 Conservation of the Blanding’s Turtle Population in South March Highlands

The following recommendations are based on the above sections and have been developed from Dillon’s
experience with the previous Blanding’s turtle and Wildlife Guide System research, the National Recovery
Plan written for the Nova Scotia population, the experiences of the technical steering committee, expert
advice from our peer reviewers and further research of management options undertaken by similar plans.
Individuals involved with this needs assessment have been gaining Blanding’s turtle conservation knowledge
since they were confirmed to be residing in the South March Highlands in 2009. The planners, engineers,
councilors and other employees that are responsible for management of the City’s growth now consider
Blanding’s turtle, as well as other species-at-risk, in planning approvals, policy development, traffic
management, and municipal boundary expansion. Likewise, awareness has been heightened within public,

community organizations and the education system, which ultimately should be to the benefit of the species.

Realizing a ‘Net Benefit to the Species’ is a key guiding principle of the provisions of the Ontario Endangered
Species Act as administered by the Ontario Ministry of Natural Resources (MNR). The test required by the
MNR is that the activities or programs intended to offset the harmful impacts of disturbance, destruction of
habitat or loss of individuals through mortality must have as a result, a net benefit to the recovery of the
global Blanding’s turtle population. Practically, the management strategies proposed herein focuses on the
South March Highlands population, which is currently at risk, and threatened by urban development usurping
their habitat. The particular threats to the population vary with respect to temporal impacts, but also relate to

the species biology, habitat needs and the impact of anthropogenic processes.

Several key objectives are identified to help sustain the SMH Blanding’s turtle population. Also listed are
several examples of how the objectives can be met to support this population, however, the management
tools should be generic enough to be applicable throughout the Ottawa Region and to other turtle
populations elsewhere as needed. We have attempted to focus on immediate strategies that could be
implemented to deal with current SMH issues, but some of the broader techniques are also applicable to the
larger areas as the surrounding communities are developed in the future or are brought within the boundaries
of the City of Ottawa. In addition to the specific objectives, we make detailed recommendations related to

cutrent development issues in the SMH.

5.2  Specific Objectives for Conservation of SMH Blanding’s Turtle

Below we outline four aspects of SMH Blanding’s turtle conservation (Table 1). The aspects focus around
the species, their habitat, awareness, education and research. Within each aspect, specific objectives designed
to achieve the conservation of the SMH Blanding’s turtle are outlined, with generic actions, priority levels,
time scale, stakeholders and targets identified. In addition to the objectives outlined in Table 1, specific

examples of tasks that could be undertaken to meet the targets of the objectives are provided.
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Table 1. Action, Priority, Time Scale, Otganization Needed and Targets

Stakeholders /

Targets to meet

Action Priority Level Time-Scale L L
Organization Obijectives

Species Aspects
Objective 1- Reduce direct and indirect causes of mortalities.
1.1 Reduce the road | High Ongoing Relevant  government | Road mortality in
mortality of agencies, the SMH  and
Blanding’s turtles to intergovernmental and | surrounding area is
the greatest extent non-governmental minimized.
possible organizations

(GINGO), universities,

research  institutions,

scientists, researchers,

local stakeholders and

Ontario Road Ecology

Group.
1.2 Reduce the | High Ongoing Ministry of Natural | Illegal ~ take  of
amount of Resources, Peace | Blanding’s turtle is
Blanding’s turtles Officers and | minimized.
removed by illegal Conservation Officers.
take
1.3 Reduce the | Medium Ongoing GINGO, universities, | Mortality from other
amount of research  institutions, | anthropogenic
Blanding’s turtle scientists, tresearchers, | sources should be
mortality associated and other stakeholders | minimized
with other
anthropogenic
sources  to  the
greatest extent
possible
1.4  Reduce the | Medium Ongoing GINGO, universities, | Identify and protect
amount of research  institutions, | as many Blanding’s
nest/hatchling scientists, researchers, | turtle nests as
mortality to  the and other stakeholders | practical.
greatest extent
practical
Objective 2- Continue to improve local knowledge of Blanding’s turtles through research and
monitoring
2.1  Continue to | High Immediate GINGO, scientist and | Understanding  the
determine the researchers number and
distribution and wheteabouts of the
abundance of SMH SMH Blanding’s
Blanding’s turtle turtle population
2.2 Conduct new | High Ongoing GINGO, universities | Research and
research and and research | monitoring to assists
monitoring of the institutions,  scientists | with  conservation
Blanding’s turtle and researchers and local knowledge
SMH Population is conducted
2.3 Collect and | High Ongoing GINGO. Data collected and

analyze data in order
to determine root
causes of mortality,
especially  as it
relates to adult and

published in the
peer-reviewed

literature and
technical reports to
support turtle
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. o . Stakeholders / Tatgets to meet
Action Priority Level Time-Scale L L
Organization Objectives
Species Aspects
hatchling mortality | conservation.
Habitat Aspects
Objective 3- Protect, conserve and manage Blanding’s turtle habitat
3.1 Identify core | High Immediate GINGO, universities, | Complete map of
habitats of the SMH research  institutions, | core habitats in the
population (and scientists and | SMH / Carp Ridge
neighbouring researchers and surrounding
populations) North Kanata ridges
/ lowlands
3.2 Establish broad | Medium Ongoing GINGO, universities, | Determination of
habitat  protection research  institutions, | ‘best practices’
measures scientists, researchers, | associated with
and local stakeholders protection of
Blanding’s turtle
habitat
33 Understand | Medium Ongoing GINGO, universities, | Understanding ~ of
mechanisms causing research  institutions, | how anthropogenic
habitat degradation; scientists, researchers, | and natural factors
develop  mitigation and local stakeholders influence habitat
measures to reduce degradation and
development effect ‘best  practices’ for
mitigating effects
3.4 Conserve areas | High Ongoing GINGO, universities, | Areas of known
of high Blanding’s research  institutions, | Activity Centers atre
turtle density scientists, researchers, | conserved
and local stakeholders
3.5 Rehabilitate | Medium Ongoing GINGO, universities, | Degraded habitat
degraded  habitats research  institutions, | rehabilitated to
where appropriate scientists, researchers, | promote use by
and local stakeholders Blanding’s turtle
3.6 Create new | Low Short Term Land development | Allow for offsetting
habitats close to community,  builders | compensation where
identified core organizations, unavoidable impacts
habitats;  establish professional services may occut.
suitable
compensation ratio
of Loss to
Replacement.
Research Aspects

Objective 4- Improve understanding of Blanding’s turtle and habitats through research

4.1 Conduct new | Medium Long Term Relevant  government | Research conducted
research that agencies, universities, | and published in
supports research  institutions, | peer-reviewed
management students, scientists and | literature and
interventions researchers technical reports

4.2 Fund bursaries, | Medium Long Term University graduate | Promote Ottawa
scholarships, post- students, research | institutions as
graduate fellowships scientists centers of excellence
and primary research in species at risk

research
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Stakeholders /

Targets to meet

Action Priority Level Time-Scale L L
Organization Objectives
Species Aspects
Awareness and Education
Objective 5- Raise awareness of Blanding’s turtle and conservation
5.1 Establish | High Ongoing GINGO, universities, | Implement
education, awareness research  institutions, | programs and
and information scientists, researchers conservation needs
programs are  known by
stakeholders

5.2 Work with local | High Ongoing GINGO, universities, | Local communities
communities  and research  institutions, | are actively involved
groups  to  gain local stakeholders and | in Blanding’s turtle
participation in Ontario Road Ecology | conservation
conservation efforts Group
Collaborative Aspects
Objective 6- Enhance cooperation between local, provincial, federal, and international agencies and
organizations
6.1 Develop and | Medium Ongoing GINGO, universities, | Ongoing dialogue
implement research  institutions, | and communication
mechanisms for scientists, researchers, | between  Blanding’s
effective  exchange community turtle stakeholders.
of information with organizations,

respect to Blanding’s

Municipal environment

turtle biology and committees and clubs
habitat needs
Legislative Aspects

Objective 7- Promote lawful protection of Blanding’s turtle

7.1 Encourage | Medium Ongoing Non-governmental Laws passed design
environmental organizations, to protect Blanding’s
protection laws universities and | turtle and promote
design to promote research  institutions, | conservation
Blanding’s turtle scientists and
conservation researchers, and local

community
7.2 Support those in | High Ongoing Non-governmental Implementation  of
power to ensure the organizations, the objectives and
objectives of the universities and | recommendations of
conservation needs research  institutions, | the conservation
assessment are met. scientists and | needs assessment

researchers, and local

community
5.3  Management Actions

From the objectives and targets identified above, a number of specific actions could be implemented by the
various stakeholders. Preferably, those of high priority would be addressed first, with the medium and lower

priority actions addressed in time as needed. The first set of activities is intended to support the individual

animals that constitute the population, versus habitat aspects which are addressed later.

5.3.1

Species Aspects

Objective 1- Reduce direct and indirect causes of Blanding’s turtle mortality
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1.1 Reduce the road mortality of Blanding’s turtles to the greatest extent possible

Examples of specific actions that could be implemented:

a)

b)

d)

g

h)

Extend the Wildlife Guide System along arterial roads. Fencing could be considered on the habitat side (
rather than the urban side) of Terry Fox Drive towards Richardson Side Road, along Second Line Road
towards Old Carp Road, and along Old Carp Road between Second Line Road and Huntmar Drive.
Future improvements to the above roads or new arterial road improvements in Ottawa near Blanding’s
turtle habitat should consider the construction of wildlife culverts to facilitate dispersion between habitats
and reduce the impacts of the road as barriers to movement corridors and the use of the granular

shoulders as nesting sites.

Reduce speed limits on selected roadways during sensitive periods when turtles are expected to be

moving widely (nest searching). Install overhead signage and amber flashing lights to increase awareness.

Implement a reduced Wildlife Guide System along Goulbourn Forced Road and other Collector roads

adjacent to Blanding’s turtle habitat including limited fencing and wildlife culverts.

Increase “turtle” crossing signage and reduce speed limits along sensitive areas during prone periods of

May-June and September. Ensure the signs are tamper proof and cannot be stolen.

Re-visit the TFD Wildlife Guide System to identify usefulness for preventing the movement of hatchlings

and juvenile Blanding’s turtles.

Re-examine the fencing fabric used, the height, configuration and general makeup of the fencing to see if

it can be improved upon.

Work with community groups to identify safe ways of moving turtles off roads and develop a public

protocol for dealing with turtles crossing roads.

Identify locations where alive, yet hurt, turtles can be taken for recovery (ie. Kawaratha Turtle Trauma
Centre). An interested community group may wish to establish a similar centre in Kanata and could be

the coordinating group for other efforts, such as a head start program.

1.2 Reduce the amount of Blanding’s turtles removed by illegal take

Examples of specific actions that could be implemented:

2)

b)

)

Increase public awareness of the crime and penalties of poaching species at risk. This could be done

using signage or public announcements in the media.

Monitor sensitive areas for illegal activities (e.g., set nets). Public action groups may be interested in
forming watch parties during the prone periods. Trail cameras may be a useful tool to remotely monitor

sites and identify intruders.

Approach the MNR/Provincial Conservation Officers to conduct random inspections of vehicles leaving

sensitive Blanding’s turtle areas during prone periods. Establish a Turtle Tips hot line to local police.
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d)

Lobby law-makers to increase the fines and penalties associated with poaching Blanding’s turtle and other

species at risk.

1.3 Reduce the amount of Blanding’s mortality associated with other anthropogenic sources to the

greatest extent possible

Examples of specific actions that could be implemented:

2)

b)

Limit access to sensitive areas to reduce mortality and nest predation caused by pets. Nesting sites and
areas with a high density of basking (or exposed) Blanding’s turtles should be avoided by pets, as pets

may cause harm (and/or harassment) to the turtles.

Add signage to bike trails to inform riders of potential Blanding’s turtle encounters and to enhance

awareness of what to do if encountered.

Monitor threats to Blanding’s turtles. This may include monitoring fluctuations in water levels, predator
abundance and movement, and seasonal temperature. As well, monitoring agricultural, forestry, and
residential development disturbance could be completed. Once threats are identified to exist,

contingency plans should be developed.

1.4 Reduce the amount of nest/hatchling mortality to the greatest extent practical

Examples of specific actions that could be implemented:

2)

b)

Empower public groups to alert researchers/local governments to the whereabouts of Blanding’s turtle
nests. This could involve an annual public awareness campaign where the pubic is encouraged to send
nesting locations to a maintained database. A volunteer nest monitoring program occurs in Nova Scotia
and provides valuable data including nest success, clutch size, and nest site fidelity. This information is

lacking for the SMH population.

Initiate and manage a nest protection program to reduce predation by raccoons and fox. Grouped with
solution ‘a’; a nest protection program consists of locating nests and protecting them for four months by

installing wire nest covers (e.g., http://turtle tails.tripod.com/backyardturtles/byttour4.htm).

Fund and manage a ‘head-start’ program whereby eggs would be collected, incubated, the hatchlings
reared in captivity and released once large enough to be invulnerable to predation. See below for further
details. Funding for such a program could be provided by activities having direct, long term impacts on

Blanding’s turtle.

Objective 2- Continue to improve local knowledge of Blanding’s turtles through research and

monitoring.

2.1 Continue to determine the distribution and abundance of SMH Blanding’s turtle.

Examples of specific actions that could be implemented:
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2)

b)

Extend the mark: recapture population estimate field work beyond the current 2013 end point. By doing
so, population-specific vital rates (such as adult and juvenile survivorship, reproductive success,
transitioning rates, etc.) could be calculated; abundances and projections could be determined with a
higher level of confidence. This work is labour intensive and must be done at specific times of the year,
yet could be done by funding a volunteer group(s) or transitioning the current program to a research
based institution (e.g., Catleton University, University of Ottawa, and Algonquin College) or organization
(e.g., Wildlife Conservation Society- Canada, Ontario Nature). Regular sampling of the SMH population
is essential for understanding the long-term demographics, survival rates, hatching success and age

structure.

Collect and identify road kill mortalities by their PIT tags, to adjust the population statistics and maintain

an inventory of the population as it matures.

Develop a turtle watch program whereby community users can contact a ‘hotline’ and report turtle

sightings or poaching activities.
Continue to identify habitats where juveniles are present and refine the methods for juvenile capture.

Ensure that data collected is standardized and that marking and handling procedures are refined as

technologies change.

Further refine the population structure by understanding movement patterns. A long-term monitoring
project using radio telemetry (or other similar devices) to continuously track individuals could be funded,

however this activity should be done or supervised by trained professionals.

2.2 Conduct new research and monitoring into Blanding’s turtle and the SMH and neighbouring

populations

Examples of specific actions that could be implemented:

2)

b)

Conduct a landscape-scale study to assess potential movement corridors of Blanding’s turtles between the
major habitats where a few Blanding’s turtles have already been observed. This could involve habitat
suitability GIS analysis across the region, and/or road mortality studies to determine ‘hot-spots” of animal
mortality. This information could be used to identify other Arterial Roads in need of Wildlife Guide
Systems. This work could be undertaken by the scientific or research community and be published in

peet-reviewed literature and/or technical reports

Fund research to understand the biological basis for Blanding’s turtle local movements and motivations.
Genetic research into the larger Ottawa Population could be done to understand the genetic variability
between the sub-populations. This should be undertaken by the local scientific community and be
published in peer-reviewed literature to the benefit of the species. This may include genetic-based studies
to understand the relationship between the local Blanding’s turtle populations, and it may aid with
understanding movement corridors between sub-populations. Understanding paternity in clutches is
another possible project, as it would help to determine the degree of inbreeding that occurs in the SMH

population.
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)

Maintain a current Blanding’s turtle database for the SHM population. This should be held at a long-lived
institution such as a university or college as the turtles often outlive the researchers studying them.
Kejimkujik National Park in Nova Scotia offer a great example, as they include general observations,
trapping data, radio tracking locations, imagery, nesting monitoring data, hatchling statistics,
morphological measurements, and more in a database. Data from researchers, volunteers, public

sightings, university-based research and museums are included in the database.

2.3 Collect and analyze data in order to determine root causes of mortality, especially as it relates to

adult and hatchling mortality

Examples of specific actions that could be implemented:

2

b)

Fund research into Blanding’s turtle mortality associated with other anthropogenic sources (e.g.,
bioaccumulation, invasive species, etc.). Understanding the causes of mortality will potentially allow
researchers to develop mechanisms to reduce mortality caused by anthropogenic sources. This should be

undertaken by the scientific community and be published in peer-reviewed literature.

Investigate the impact of global climate change on local wetlands. Changes in water chemistry, levels and
the surrounding environment could potentially degrade Blanding’s turtle habitat and reduce the amount
of critical habitat (i.e., overwintering areas). This should be undertaken by the scientific and research

community and be published in peer-reviewed literature and/or technical reports.

Fund research to understand Blanding’s turtle nest predation and parasites. Understanding nest mortality
will allow for long-term and sustainable solutions to be developed. This should be undertaken by the

scientific and research community and be published in peetr-reviewed literature and/or technical reports.

5.3.2 Habitat Aspects

Objective 3- Protect, conserve and manage Blanding’s turtle habitat

3.1 Identify core habitats used in the SMH and by Neighbouring Populations

Examples of specific actions that could be implemented:

a)

b)

Based on the Blanding’s turtle habitat quality analysis completed for this study, develop a city-wide GIS
application using readily available Remote sensing topographical, wetted perimeter and vegetation data to

identify potential core habitats of Blanding’s turtle.

Ground truth a number of areas identified through remote sensing to confirm the presence or absence of
Blanding’s turtle in these potential habitats. See PhD Dissertation (In Progress) — Amy Mui, University

of Toronto.

Create a Population-wide Conservation Management/Protection Plan. This plan should consider all
populations and habitats (i.e., core habitats, resident wetlands, activity centers, and not presently occupied

wetlands) in the region for Blanding’s turtle and suggest protection measures to ensure population
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longevity. This plan would need to consider future land development, education and stewardship

initiatives for private landowners.
3.2 Establish broad protection measures for Blanding’s turtle core habitat
Examples of specific actions that could be implemented:

a) Research techniques and develop guidelines for planners and practitioners to aid with rapidly defining

and identifying core habitats and ‘best practices’ for protection.

b) Identify known locations to property speculators so they may be acknowledged during the due diligence
phases of their property enquiries, avoiding planning conflicts which may arise later during development

applications.
¢) Exchange information with other groups focused on Blanding’s turtle protection.
d) Publicly promote Blanding’s turtle protection measures to aid in community involvement.
e) Reduce threats by protecting in perpetuity core habitats.

3.3 Understand mechanisms causing habitat degradation and develop mitigation measures to

reduce risk effects
Examples of specific actions that could be implemented:

a) Research should be conducted to assess habitat degradation caused by urbanization and its impact on

Blanding’s turtle.

b) Experiment with different buffer widths, enhanced planting strategies, fencing alternatives and habitat
creation in close proximity to residential areas to test the limits of the species tolerance towards

interaction with human activities.

¢) Develop mitigation measures which bring ecological processes into the urban fabric (reconfigured creek
valleys, stormwater management alternatives, Low Impact Development [LID] strategies, infiltration
technologies), which are also designed to prevent urbanization from negatively impacting Blanding’s

turtle habitat.
3.4 Conserve areas of high Blanding’s turtle density
Examples of specific actions that could be implemented:

a) Review the proposed realignment of Gholbourn Forced Road to ensure it does not impact core habitats

important to the conservation of Blanding’s turtle.

b) Purchase lands or undergo land swaps with Owners where known, high concentrations of Blanding’s

turtle or their core habitat exist on private land.
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c) Integrate park systems, trails, wildlife corridors and Natural Environment zoning to ensure habitat

connectivity between core habitats.

d Work with land owners to plan Blanding’s turtle solutions when encountered on their properties.
p g prop
This could serve as a “how to” guide for owners dealing with Blanding’s turtles and other species-at-risk

throughput the Province.

e) Foster the idea that turtles and humans can “Share the Space”. Turtles only move about for part of
the year, living in wetlands most of the time. They only need to utilize these corridors for a short period and

can share the space with some human recreational activities.
3.5 Rehabilitate degraded habitat where appropriate
Examples of specific actions that could be implemented:

a) Tile drain fields were once wet, sometimes wetlands or sloughs. Reinstating the hydraulic conditions by
removing or blocking the tile drainage will almost always revert the land to wetland conditions in time.
Excavating basins adjacent to existing or degraded habitats and allowing natural encroachment to
revegetate the area is a cost-effective method of rehabilitation. Tree roots, boulders and other naturally

occurring objects are the only other ingredients necessary to reestablish the once-present wetlands.

b) Identify degraded habitat and implement ‘best practices’ for restoration. This potentially could be done
by means of a literature review combined with a field assessment of candidate areas. If technology gaps
are present, a series of case studies could be used to determine protocols. Cost efficiency should be
understood  as  well Funding ~ for  rehabilitation  could  be  raised  from
developers/constructors/governments that have degraded Blanding’s turtle habitat ot seek to offset the

impacts of land development.

¢) Mitigation Banking is a concept where entities requiring impact offsets may purchase units of created or
protected habitats created for this purpose, which are then permanently enshrined in the planning
framework to ensure sustainable, long term protection of the habitat without the threat of further

infrastructure or land development.

3.6 Create new wetlands close to core habitats; Establish suitable compensation ratio of Loss to

Replacement
Examples of specific actions that could be implemented:

a) Allow for compensation wetland or nest construction where avoidance of the impacts to existing turtle
habitat is not practical or possible. Restoring the Carp River north from Richardson sideroad, reinstating
the broad meandering channel originally there, may be an appropriate location for large scale

compensation efforts.

b) Establish a standardized ratio of loss to replacement (i.e., 3:1 to 10:1) on an area-basis (ha or m?) to
ensure fair and equitable treatment of proponents, but with the aim of ensuring a net benefit accrues to
the species, core habitats and related flora and fauna species.
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c) Focus efforts on nesting areas of at least %2 ha in size each, with multiple locations to reduce the density
of nests and the likelihood of egg predation. Provide ongoing surveillance and maintenance to avoid
aggressive or exotic invasion of vegetation (ie. Autumn Olive shrubs, Phragmites anstralis) that blocks

nesting or shades the nests from solar radiation.

d) Include a large component of roots, stumps, log piles, boulders, aquatic macrophytes and standing trees

under permanently flooded conditions.

5.3.3 Research Aspects

Objective 4 — Improve understanding of Blanding’s turtle and habitats through research
4.1 Conduct new research that supports management interventions
Examples of specific actions that could be implemented:

a) Research biophysical characteristics of key Blanding’s turtle habitats (e.g., overwintering sites, nesting

sites).
b) Refine habitat suitability models to further define Blanding’s turtle habitat in the SMH.

¢) Conduct a large scale corridor study to assess the connections of the SMH Blanding’s turtle population to

other populations.
d) Further understand habitat-use by Blanding’s turtle.
e) Identify all key habitats for Blanding’s turtle in the SMH.
4.2 Fund bursaries, scholarships, post-graduate fellowships and primary research
Examples of specific actions that could be implemented:

a) Partner with academic research councils to research programs (e.g., Natural Sciences and Engineering
Research Council).

b) Fund local research programs at Carleton University, University of Ottawa, and other local schools that

are conducting Blanding’s tuttle and/or consetrvation biology research.

¢) Facilitate partnerships between stakeholders and academic institutions to fund monitoring and research.

5.3.4 Awareness and Education

Objective 5- Raise awareness of Blanding’s turtle and conservation
5.1 Establish Education, awareness and information programs
Examples of specific actions that could be implemented:

a) Introduce a school program designed to teach local children about Blanding’s turtle and conservation.

Parks Canada has a Teacher Resource Centre designed to aid teachers with educating students about
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species-at-risk, however the individual species aids are lacking (http://www.pc.gc.ca/apprendre-

learn/prof/sub/theme/spec_e.asp).

b) Implement a youth-in-environment summer work program, engaging high school and college-age
students on restoration of local streams, wetlands and promoting the importance of protecting natural
areas within the City. Similar to SHaRP (Salmon Habitat Restoration Program) or SNAP (Surrey’s
Natural Areas Partnership) in Surrey BC.

(http://www.surrey.ca/city-services /1997.aspx;

http://www.surrey.ca/culture-recreation/2013.aspx)

c) Partner with a charitable foundation or local major corporation (RIM, CAE) willing to promote and take
action on Blanding’s turtle conservation. The Rick Hanson Foundation founded the Fraser River
Sturgeon Conservation Society to promote sturgeon populations at the grassroots level
(http://www.rickhansen.com/language/en-CA/Who-We-Are/About-Rick-Hansen/Ricks-Life-

Passions/Fraser-River-Sturgeon-Conservation-Society.aspx).

5.2 Work with local communities and groups to gain participation in conservation efforts
Examples of specific actions that could be implemented:

a) Work with local community advocacy groups, the City Environmental Alliance Committee and Green
Space Committee and the City’s Parks and Recreation Department to produce awareness signage for

local forests, wetlands and creek valleys.

b) Promote and develop stewardship. Fostering an ethic of local stewardship will support success of
Blanding’s turtle conservation. This can be completed by enhancing landowner contact (often landowners
are unaware that Blanding’s turtle exist on their lands), and collaborating with private and corporate

landowners, which will encourage habitat protection and reduce disruptive activities.

¢) Support local education efforts. The Kejimkujik Area Stewardship program for Blanding’s turtle offers an
appropriate template for how such a program would function

(http:/ /www.speciesatrisk.ca/stewardship /BlandingsTurtle.html)

5.3.5 Collaboration Aspects

Objective 6 - Enhance cooperation between local, provincial, federal, and international agencies and

organizations

6.1 Develop and implement mechanisms for effective exchange of information with respect to

Blanding’s turtle biology and habitat needs
Examples of specific actions that could be implemented:

a) Form a stakeholders group designed specifically to deal with Blanding’s turtle conservation in the City of
Ottawa (and particularly the SMH and surrounding area). Stakeholders may include the City of Ottawa,

National Capital Commission, Ministry of Natural Resources, Parks Canada, Professors from University
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of Ottawa and/or Catleton University, Representatives from local conservation-oriented groups, Nature

Conservancy of Canada, Wildlife Society of Canada, Ontario Road Ecology Group, etc.

b) Host a symposium on Blanding’s turtle conservation and invite local, provincial, federal, and other

agencies and organizations to attend. Presenters could be researchers, policy makers, managers, etc.

5.3.6 Legislative Aspects

Objective 7- Promote lawful protection of Blanding’s turtle
7.1 Encourage environmental protection laws designed to promote Blanding’s turtle conservation.
Examples of specific actions that could be implemented:

a) Lobby all levels of government to strengthen environmental protection laws designed to promote

Blanding’s turtle conservation.
b) Advocate for evidenced-based Blanding’s turtle conservation policies and laws.
¢) Support local action with respect to Blanding’s turtle conservation policies and laws.
7.2 Support those in power to ensure the objectives of the conservation needs assessment are met.
Examples of specific actions that could be implemented:

a) Secure long-term funding for Blanding’s turtle conservation in the SMH by associating with a likeminded

foundation, conservation oriented society or major corporation with local connections to the community
(e, RIM, CAE)

b) Ensure that the conservation needs assessment is implemented and a working group is created.

¢) Formalize conservation agreements with relevant stakeholders.
5.4  Information to Support Specific Actions

5.4.1 Expansion and Improvement of Existing Wildlife Guide System
To improve the efficacy of the existing Wildlife Guide System we suggest the following:

* The culverts with larger rocks should be smoothed out and where feasible covered with a more ‘turtle
friendly’ substrate such as coarse gravel, sand, and woody debris. Some of the culverts currently have

turtle-friendly substrates and should be used as a template.

* Expand fencing beyond the current limits. We suggest extending the fence on the west side of Second
Line Road to Klondike Road and on Terry Fox Drive to Richardson Side Road (or the limit of current

development activities).

* Fencing should be tested to ensure that hatchlings cannot move through the current fence fabric. If they

can, a finer gauge fence material should be installed along the bottom.
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® Consider reducing speeds on Terry Fox Drive during the Blanding’s turtle prone periods (i.e., nesting

period (eatly June to eatly July) and hatching period (mid-September to early October).

5.4.2 Offsite Habitat Creation / Protection Zones /Ecological

Restoration

Offsite habitat creation may be considered a practical, cost effective method of offsetting habitat losses or
population impacts elsewhere. Advances in ecological restoration over the past 20 years have resulted in
fairly significant changes to the science of recreating habitats. With time, usually on the order of 10 years or
more, many common habitat types can be created. Once a habitat is built, many wildlife species will
opportunistically move in and establish territories within weeks or months. On the Terry Fox Drive project,
three wetlands were constructed over an 8.0 ha area in 2010. By the spring of 2012, at least one male Midland

Painted Turtle had used one of the wetlands (Personal Observation, Shawn Taylor, Dillon biologist).

5.4.3 Ensuring Connectivity- Linkage Planning

Connectivity between populations is important for maintaining genetic diversity and access to habitats.
Development in the vicinity of the SMH has reduced access to other Blanding’s turtle populations and
habitats. By buying lands, creating protection area, or reducing barriers, connectivity can be restored and

populations can disperse to ensure genetic diversity and access to quality habitat.

Existing Linkages Identification

The SMH population is located at the southern edge of the Carp Hills/SMH ridge, with the Kizell Wetland.
There are approximately 57 km? of suitable wetlands and forest woodlots that are relatively contiguous and
undeveloped north of the SMH in the Carp Hills. Currently, road and residential development is a barrier for
movement between the two areas. To increase connectivity between the SMH and Carp Hills, residential
development should be limited to the current type (i.e., estate lots) and a Wildlife Guide System should be
created below Old Carp Road and March Road.

Other connections lie to the west along Huntmar Drive and along the Carp River. The majority of the
adjoining area are clay-based floodplains, developed for agricultural uses and do not provide suitable habitat
for Blanding’s turtle. The Carp River has been deepened and straightened to provide improved drainage to
support agricultural uses; however, the area regularly floods in the spring. Today, Blanding’s turtle may
occasionally use the Carp River as a corridor to the Cork Highlands, but it is open with little overhead cover
and given the intervening road network and distance involved, this may be a risky movement for a Blanding’s
turtle. As the Carp River restoration project proceeds, constructing wetlands habitat suitable for Blanding’s
turtle along the way, as was done near Richardson’s Sideroad, would be appropriate to try and re-establish the
Carp River linkage and reduce the risk of movements between habitats. As the urban area expands and land-
uses change, restoring the original, meandering form of the Carp River, with wide, forested buffers suitable to

Blanding’s turtle should be a goal.
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Buying L.and

Parcels of the land could be purchased by the City (or donated) as part of the conservation strategy to offset
habitat losses elsewhere. Land that is existing habitat for turtles is most desirable, although land that is near
water and can be converted into Blanding’s turtle habitat is also acceptable. The parcel at the southwest
corner of Second Line and Old Carp Road, owned by Metcalf Realty would be a good candidate, as
Blanding’s turtles were found using radio telemetry to be using a large wetland there. Other tracks of land
located in the flood plain of the Carp River would allow for a large habitat restoration project to be

undertaken.

Integrating Parklands

Land development proposals in Ottawa are required to dedicate 5% of the land holdings to the City for
dedicated parklands. In most cases, these are developed for soccer fields, parks or baseball diamonds, often
filling in the marginal lands unusable for homes. In close proximity to naturally wet areas, the parks
sometimes become the only available nesting areas for turtles (2011 case of snapping turtles in Britannia Park,
Ottawal!). The First Line Road Allowance corridor, running north of Kizell Drain to Terry Fox Drive, has
been zoned Natural Environment and planned for future recreational use, but other than having a width of
25-30 m and a planned walkway, the park area is unplanned. We recommend maintaining the First Line Road
Allowance corridor as it is today ensuring a sustained linkage between the Kizell Wetland and the West

Shirley’s Brook watercourse.

Planned parkland parcels within existing Blanding’s turtle habitat should be created keeping habitat intact
without any land re-grading, no hard infrastructure and limited hazard tree removals. Narrow pathways could
be built with hard (i.e., paved) surfaces, but lighting should be managed in away to not interfere with
Blanding’s turtle (i.e., lighting may disrupt nesting as it occurs later in the day and into the evening). There
should be no playground equipment or turf grass in the parklands to encourage people to stay in the area. As
much as possible, parkland areas with known Blanding’s turtle habitat should be left natural and undeveloped.
Fencing around the perimeter, to limit turtle and wildlife movements into developed areas would reduce

threats.

5.4.4 Programs to Support Egg & Hatchling Survivability

Increasing the survivability of eggs and hatchlings is a secondaty priority in maintaining the SMH population
(relative to the protection of adults). It is known that natural predation of the eggs in Blanding’s turtle nest is
the largest cause of egg loss and hatchling mortality, and so if nests can be protected, or managed to reduce
losses, then the overall population will benefit. Egg and hatchling programs can also provide important data
for PVAs. It should be noted that egg protection and hatchling rearing is a time intensive action and can be

expensive.

11 http://www2.canada.com/ottawacitizen/news/city/story.html?id=c919a060-0b4c-4d09-945d-
0dc425c0eadb
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Nest Protection

A long term stewardship program has been operating at Kejimkujik National Park in Nova Scotia to help
sustain their population of about 300 adults, based largely on local volunteer participation through the
Kejimkujik Stewardship Program?. During nesting season of mid-May to mid-June, known nesting areas are
monitored nightly to identify when females are nesting and if they have laid eggs. The known nesting sites
may be protected with stout wire mesh coverings, staked or anchored to the ground, that prohibit wildlife
from depredating the nests after being laid (Plate 3). Eggs incubate in sandy or gravel soils for 60-90 days,
depending on the mean ambient temperature and exposure to sunlight. The nests would need protection
throughout this period, and then in September and October, the nests are monitored daily for emerged
hatchlings, which are trapped under the cages. Alternatively, the screens are removed just prior to hatching

for free release, or the young hatchlings are taken into captivity for artificial rearing (Head Start as below).

Plate 3 Volunteers at Kejimkujik National Park placing a nest protection box. Photo: J. McKinnon, Parks Canada
with permission.

Artificial Turtle Nests

Creating nesting areas for Blanding’s turtle may induce females to lay eggs in preferential areas rather than in
sites close to threats. Sunny openings in the SMH where the substrate is suitable for nesting could be
increased in size to promote nesting. Artificial nesting beds may be created by simply layering a sand-gravel

mixture covering large areas (> 1 acre; 2 ha), over a well-drained site with minimal vegetation cover;

2 http://www.speciesatrisk.ca/stewardship/BlandingsTurtle.html
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however, the specific biophysical factors of nesting sites are unknown (Pers Comm, Dr. Justin Congdon).

Blanding’s turtles may find the sites randomly and hopefully use the sites for nesting.

Head Start Program

Head start programs aim to harvest Blanding’s turtle eggs and rear them to a predetermined age (often over
periods greater than one year). A successful Blanding’s turtle head start program has been undertaken in
Kejimkujik National Park in Nova Scotia. Eggs or newborn hatchlings are collected and reared in captivity to
help sustain the local population. Eggs can ecither be collected by digging up recently laid nests or by
collecting gravid females and encouraging egg deposition using oxytocin. Eggs are incubated underground
naturally or in artificial incubation chambers (Plate 4) where the temperature can be controlled and varied as

needed. When the eggs hatch (Plate 5), the hatchlings are kept in captivity and fed a formulated diet.

Plate 4. Eggs in incubation beginning to hatch. Plate 5. Recently hatched Blanding’s turtles.

Photos with permission of Southwest Nova Biosphere Reserve.

Under controlled conditions hatchlings can feed on algae, plankton, crustaceans, insects, worms, small fish
and other food resources while remaining protected from predators. The young are raised for about two
years and released to the wild. A head start program in the SMH would require a dedicated staff biologist, a
group of knowledgeable volunteers, and a small facility to undertake the work. Alternatively, eggs could be
collected in the SMH, raised elsewhere in an existing facility and released back into the SMH. Any such
facility or operation would require permitting and technical oversight by the Ontario Ministry of Natural
Resources. Should a head start program be considered, best practices should be researched more thoroughly,
and a cost-effective analysis be done to ensure that the program meets its goals. It is clear that a head start
program would be expensive and be a long-term investment, so partnerships and funding sources should be

identified early in the process.
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6.0 Blanding’s Turtle and Planning Urban Development in the
SMH

Urban development is a reality for the lands adjacent to the SMH Conservation Forest. Within the curve of
Terry Fox Drive, it is expected that residential communities will be developed over the next several years.
The proposed changes will have direct impacts on Blanding’s turtle core habitat in the South March
Highlands. Below we briefly review the four main changes that will affect the SMH Blanding’s population
the most; 1) The conversion of turtle habitat to residential developments, 2) The proposed use of the Kizell
Wetland as a storm water management facility, 3) The realignment of West Shitley’s Brook, and 4) The

realignment of Goulbourn Forced Road.

6.1  Residential Development in Turtle Habitat

The Blanding’s Turtle study area Zones 9A and 9B (Dillon 2011a) overlay the locations of Phases 7 & 8 of
the KNL (Kanata Lakes) approved draft plan of subdivisions. They are separated by the Arnprior Nepean
Railway Line that bisects the South March Highlands, with the new Terry Fox Drive extension defining the
northern limit. Phase 7 lies south of the rail line, Phase 8 to the north. Figure 14 provides a schematic of the
approved draft plan as proposed by the Urbandale Development Corporation in 2004, with the turtle study
zones superimposed overtop. This version of the draft plan of subdivision is currently outdated and is
currently undergoing revision by the KNL land development group. KNL currently maintains ownership of
Trillium Woods, east of the Second Line road allowance south of Terry Fox Drive, an area of hardwood
forest that has been promised to the City of Ottawa as part of the Natural Area dedication. A 40%
dedication of green space was determined through a 1983 hearing of the Ontario Municipal Board (OMB,
1983) and reconfirmed in 2006 during the appeal process, as part of the Official Plan review by the City
(OMB, 2006). Four other blocks of land listed below were specifically mentioned in the OMB decision
(OMB, 1983; OMB 20006):

e Beaver Pond and associated Black Cherry trees - Zone 7B above

e Kizell Pond (Kizell Drain wetland) — southern portion of Zone 7A

e West Block (hardwood beech forest) — northern lobe of Zone 7A and Zone 6A
e Trillium Woods — Zone 5

For the purposes of the Population Viability Analysis modeling and subsequent scenario sensitivity testing,
the assumption was made that all habitats (watercourses, wetlands, vernal pools, forests and grasslands) would
be converted to residential uses. It will therefore be the responsibility of the proponent(s) to offset the
impacts on Blanding’s turtle as described herein, by implementing a number of the conservation management
recommendations made in the preceding section, under a duly approved application under the Endangered
Species Act of 2007. Habitats of this nature will become regulated by the Province on July 1, 2013, under the

existing legislation.
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Figure 14. Planned urban development by Kanata Lakes (KINL) near the South March Highlands. Note that
the plan shown is not current and is being revised by KNL.

* The Blanding’s Turtle Population Distribution Study Zones have been superimposed on the map for clarity purposes.

During the three years of study on Blanding’s turtle in the South March highlands, this species has only been
found twice in Trillium Woods, but repeatedly in the Kizell Drain wetland. They have been observed once in
the Beaver Pond east of Goulbourn Forced Road and have traversed through the West Block along the First
Line road allowance, and west to the Carp River, occasionally. Several Blanding’s have been caught in
Shitley’s Brook in Zone 9A and as noted eatlier, Zone 9B is a known Blanding’s turtle overwintering and

nesting area.

The current, draft-approved KNL land development proposal is expected to impact habitats important for
the Blanding’s turtle SMH population. Proceeding as proposed, the land development will impact movement
corridors (Shitley’s Brook, First Line), impact a confirmed core nesting site, impact overwintering sites, clear
mixed woodlots used occasionally by Blanding’s turtles and remove the vernal pool cascade, which provides
year-round core habitat for at least 7 adults. Of the four areas identified by the OMB as part of the 40%
dedication of green space, only the Kizell Wetland has a significant population of Blanding’s turtle and is
considered to be core habitat. The Kizell Wetland is planned to receive most of the stormwater runoff from
both Phases 7 and 8 in the current KNL plan. The other three areas identified by the OMB, zoned Natural
Environment and planned to be preserved as Open Space, appear to be valuable habitats for other terrestrial

flora and fauna, but not for Blanding’s turtles.
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6.2  Kanata Lakes Stormwater Management Plan

The current Draft Approved Plan prepared by IBI Consultants for the KNL property proposes a diversion of
storm water runoff from 150 ha of land (KNL Phases 7 and 8), which currently drains into the Shirley’s
Brook system, into Watt’s Creek »ia the Kizell Wetland and Kizell Drain. The Kizell Wetland-Beaver Pond
system is an approved stormwater management facility. This combined facility has already exceeded its
approved capacity (AECOM, 2011). At the time of preparation of this report, the City understands that
KNL is revising its stormwater management plan in response to capacity constraints and potential biological

impacts on the Kizell Wetland.

Any alterations to the Kizell Wetland for increased stormwater management will need to consider the
characteristics in the wetland that make it high quality core habitat for Blanding’s turtle. Permanent increases
in water level could change the vegetation community and the habitat structure from a complex, diverse
system to a simple system dominated by broad-leave cattail or exotic invaders. If eggs were successfully laid
by adult females in close proximity to the shoreline, then temporary water level changes in response to storm
events could drown them. Dredging and construction inside the wetland to increase its stormwater capacity
could remove habitat, including critical overwintering habitat. During construction, all life stages would be
prone to disturbance, damage or mortality, and finding a construction window that does not conflict with the
life stages of Blanding’s turtle or other regulated species could be difficult. These potential impacts could
result in turtle emigration, reproductive failure, injury or death. Preventing or mitigating them will be a

significant challenge.

6.3  Destruction or Isolation of Phase 8 Nesting Area

Development of Phases 7 and 8 would destroy or isolate the Blanding’s turtle nesting area in Phase 8. The
exact nest locations are not known, but radio telemetry suggests that nesting occurs along the north tree line
of the field immediately north of the rail line, and/or possibly on the embankment of the rail line. In either

case, the proposed development would either eliminate the nesting sites, or block turtle access to them.

6.4  Planned West Shirley’s Brook Realignment

Within the study area, Shirley’s Brook occurs as two tributaries that come together to form the main stem
within Phase 7 of the KNL development lands. On the KNL lands, both the east and west tributaries have
been previously ditched to improve drainage for agriculture, as has the main stem. The east Shirley’s Brook
tributary drains Provincially Significant Wetlands (PSW) north of Terry Fox Drive, through Zones 3 and 4,
and flows for a short distance north of the rail line, before passing beneath and then flowing diagonally
southeast toward the main stem confluence. A 250 m reach of the east tributary was realigned by the City of
Ottawa, on its own property, in 2010 as part of the Terry Fox Drive construction. Approximately 350 m of
the east tributary remains on KNL lands immediately south of Terry Fox Drive. The City is unaware of any

proposal to relocate or enclose this reach.

The 2004 draft plan of subdivision would re-align a portion of the west tributary and the main stem of
Shirley’s Brook north, to run parallel and adjacent to the rail line. This would alter one of the movement
cotridors to/from the Phase 8 nesting area, and to/from further east along Shitley’s Brook. In the overall

context of development of Phases 7 and 8, which would include loss of the nesting area, this additional

Dillon Consulting Limited 63



City of Ottawa Blanding’s Turtle Conservation Needs Assessment January 2013

impact on Blanding’s turtles would be relatively minor. However, the realignment might offer some
opportunity for habitat compensation, if measures could be implemented to prevent the area from becoming
an “ecological trap”. An “ecological trap” is an area with apparently suitable habitat attractive to animals, but

with an increased exposure to hazards, causing it to become a population sink (negative population growth).

6.5  Goulbourn Forced Road Realignment
A Class Environmental Assessment (EA) conducted in 2005 by the City of Ottawa (Dillon Consulting

Limited, 2005) recommended a preferred alignment and service improvement of Goulbourn Forced Road.
In 2007, the Goulbourn Forced Road Environmental Study Report identified the preferred alignment for
GFR to the west of Trillilum Woods. The existing roadway is a two-lane hard surface road, in rural cross
section, considered to be substandard and prone to flooding from the Kizell Wetland. Temporary remedial
works to prevent flooding were completed in 2012, primarily to stop beavers from damming the single large
bore (900 mm) culvert. The 2005 Class EA recommended a straighter roadway, separated from Trillium
Woods, intersecting with Terry Fox Drive, approximately 400 m west of Second Line. At the time, although
Blanding’s turtle were recognized as being in the area, the 2005 Class EA predated the 2007 Endangered Species
Act, so the occurrence of Blanding’s turtle was not considered significant, nor was the location of their core
habitats known. The proposed realignment passes through or very close to a series of six cascading vernal
pools, identified as potential overwintering Blanding’s turtle core habitat in the 2011/12 mark and recaptute

and radio telemetry programs (Dillon 2011b, 2012b).

We recommend reviewing the preferred alignment and amending the Class Environmental Assessment of
Goulbourn Forced Road in at least two locations; the realignment near the Second Line Road intersection

and the level crossing of the Kizell Wetland.

e Realignment of the roadway should be considered to avoid the vernal pool core habitats in Zone 9B,
providing a natural vegetation buffer of sufficient width to avoid impacts to the groundwater table
elevations, flow direction and volume. The location should aim to minimize or avoid stormwater

runoff flows towards the vernal pools and should avoid disturbing any overwintering habitat.

O If the vernal pools are approved for removal for development under an Endangered Species
Act application procedure however, no realignment of GFR at this location would be

necessaty given that the core habitats will no longer exist.

e At the level crossing of the Kizell Wetland, provide the roadway improvements by removing the fill
to the pre-development organic layer and undertaking remediation of the impacted soils. We suggest
improving the crossing by constructing a flat causeway structure on piers, allowing for the free flow
of water, nutrients, animals and resources below the structure while eliminating the risk of flooding

during major events.

e Considering that Goulbourn Forced Road will be improved to a collector-level road, it is suggested
that a limited Wildlife Guide System be constructed between the vernal pools in Zone 9B and
Trillium Woods in Zone 5.
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7 Conclusions

Blanding’s turtles inhabit the SMH Conservation Forest and surrounding lands. Due to a variety of historic,
current and future stressors, the SMH population is at high risk of decline and eventual extirpation. Planned
urban development will exacerbate this risk. Conservation of the population will require sustained financial
support for the management options recommended herein. Several specific actions, such as measures to
reduce adult mortality, increase hatchling success, and to limit urban development in the most sensitive core

habitats, may significantly curtail the predictable population decline.

Excess, suitable core habitat is present in the area, and improved linkages to other habitats and sub-
populations should be investigated to support the SMH population. Blanding’s turtle conservation and
management in the SMH should remain a long term priority of the City of Ottawa and other stakeholders to
help preserve this threatened, unique species. Should the objectives, targets and recommendations of the
Conservation Needs Assessment not be implemented, the Blanding’s turtle in the SMH will continue to face
threats to their core habitats and population abundance. Approaches to implement the Conservation Needs
Assessment successfully, must consider the recommended strategies to beneficially support Blanding’s turtles
through activities focused on the species, core habitats, research, education, awareness, collaboration and
legislative aspects. The objective is to seek a sustainable, net global benefit to this species at risk while at the

same time allowing for economic growth and prosperity for the residents of Ottawa.

In addition, the recommendations made to curtail further habitat loss, degradation and other threats to the
SMH Blanding’s turtle should be explored prior to any further urban development outside of the Terry Fox
Drive planning area. The conservation and protection of this species at risk requires collaboration,
sustainable funding, innovation and enforcement by government, landowners, researchers, non-governmental

organizations and the public.
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Drawer E
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Associate Research Ecologist, Savannah River Ecology Laboratory, Drawer E, Aiken, South
Carolina, 1985-1990.

Adjunct Professor, Zoology Department, Arizona State University, Tempe, AZ, 1999 - present.
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Dr. Donald W. Tinkle, 1981. $760.

NSF Grant, Life History Characteristics and Ecology of Turtles: Evolutionary Perspectives on
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Christopher Beck 1998
Rebecca Yeomans 1999
Miriam Benabib 1990
William Hopkins 2001
Committee Member: Ph.D.
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University of South Carolina, Columbia

University of California, Berkeley
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aging of vertebrates.
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Principal Investigator, University of Michigan’s E. S. George Reserve study of turtle life
histories. 1975 - 2007.
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hatchlings dispersing from nests in the Weaver Dunes area of Minnesota. 2001 - present.

Co-Principal Investigator with Richard van Loben Sels on a study of life history and demography
of the Sonoran mud turtle. 1990 - present.

Senior Research Ecologist, Savannah River Ecology Laboratory, Aiken, South Carolina.
Physiological Ecology and Toxicology of Coal Ash Basins. 1990- present.

Associate Research Ecologist, Savannah River Ecology Laboratory, Aiken, South Carolina.
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Post-doctoral Scholar, Savannah River Ecology Laboratory, Aiken, South Carolina. 1980-1984.
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doc). 1985-2002.
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Society for the Study of Amphibians and Amphibians, Journal of Herpetology
Editorial Board, 1987- 2002

Chelonian Conservation and Biology, Editorial Board

Reviewer- Grants: DOE, EPA, NSF, Research Council of Canada
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1st Donald W. Tinkle Memorial Lecture, University of Michigan, Ann Arbor, Ml
1st World Congress of Herpetology, Canterbury, England (3)
2nd World Congress of Herpetology, Adelaide, Australia

3rd Donald W. Tinkle Memorial Lecture, University of Michigan, Ann Arbor, Ml
All Florida Herpetology Conference, Gainesville, FL
Arizona State University, Tempe, AZ (3)

Auburn University, Auburn, AL

Bowling Green University, Ohio

California State Polytechnic University, San Luis Obispo, CA
Clemson University, Clemson, SC

Desert Tortoise Council Meetings (4)

Duke University, NC

Eastern Illinois University, Charleston, 1L

Georgia Southern University, Statesboro, GA

Malpai Borderlands Science Meeting, Douglas AZ (2)
Michigan State University, E. Lansing, Ml

Midwest PARC Meeting, Lorado Taft Field Campus of Northern Illinois University
North Carolina State University, Raleigh, NC

North Western PARC, 2010 keynote address

Pennsylvania State University, College Park, PA

Powdermill Freshwater Turtle Meetings I, II, 111, IV, VI
Queen’s University, Kingston, Canada

Sea Turtle Meetings (2)

Sky Island Conference (2)

Savannah River Ecology Laboratory, Aiken, SC
Southwestern Louisiana University

Tennessee State University, Memphis, TN

Texas Tech University, Lubbock, TX

Toronto Zoo Turtle Conservation Workshop (4)

Tucson Herpetological Society (2)

Universidad Nacional Autonoma de Mexico, Mexico City (2)
University of Arizona, Tucson, AZ (2)

University of Florida, Gainesville, FL (3)

University of Georgia, Athens, GA (7)

University of Guelph, Guelph, Canada

University of Kentucky, Lexington, KY

University of Michigan, Ann Arbor, Ml (3)

University of Michigan, Dearborn, Ml

University of Nebraska, Lincoln, NE

University of North Carolina, Greensboro, NC

University of Ohio, Miami, OH

University of Ohio, Athens, OH

University of Oklahoma, Norman, OK



University of South Florida, Tampa, FL

University of Tennessee, Knoxville, TN (3)

University of Texas at Arlington, Arlington, TX (2)

University of Toledo, Toledo, OH

Utah State University, Provo, UT (2)

Victor Valley College, Victorville, CA

Virginia Polytechnical Institute and State University, Blacksburg, VA (3)
Wilkes College, Wilkes Barre, PA

SYMPOSIA ORGANIZED

19809.

19809.

1991.

1997

2006

2011.

Nutrition and Energetics in Desert Tortoises. Desert Tortoise Council Meeting,
Mesquite NV. Presentation: “Why desert tortoises eat dirt”

Evolution of Life Histories of Turtles,. First World Congress of Herpetology,
Canterbury, England. Presentation: “Life history evolution in turtles”

Chaired the Third Meeting of the Freshwater Turtle Research Group, Powdermill 111.
Savannah River Ecology Laboratory. Presentation “Reproduction and Nesting Ecology
of Painted Turtles”

Resource Allocation Processes: the Connection Between Individual and Population
Levels of Biological Organization:. Savannah River Ecology Laboratory Symposia
Series IV. Presentation: “Allocation to growth by juveniles: evolution of delayed sexual
maturity in painted turtles”

Co-chaired with Dr. Dawn Wilson. Powdermill VI Freshwater Turtle Ecology,
Southwestern Research Station, Portal, Arizona. Presentation: Demographics of age and
Aging in long-lived vertebrates (i.e., turtles).

Co-chaired with Dr. Richard Vogt and Michael Pappas. Upper Mississippi River
Symposium Honoring Dr. John Legler. Joint Meeting of SSAR and Herpetologists
League, Minneapolis, Minnesota. Presentation: “Perceptions of Indeterminate growth
and its importance in the evolution of turtle life histories and longevity™.

SYMPOSIA PARTICIPATION

1982.

1987.

1989.

1989.

1989.

Reproductive energetics of painted turtles.” Reproduction in Reptiles. Joint meeting of

the Society for the Study of Amphibians and Reptiles and the Herpetologists'
League. Memphis, TN.

“Proximate and evolutionary constraints on energy relations of reptiles” Bioenergetics
of Organisms in Extreme Environments. American Society of Zoologists Meeting, San
Antonio, TX.

"Pre-ovulatory parental investment in care by reptiles” Egg Tricks. First World
Congress of Herpetology. Canterbury, England.

"A long-term study of turtles on the E. S. George Reserve in southeastern Michigan”
Long-Term Studies: First World Congress of Herpetology. Canterbury, England.

“Life history evolution in turtles” Evolution of Turtle Life Histories. First World
Congress of Herpetology. Canterbury, England.
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1989.

1992.

1993.

1994.

1997.

1997.

1997.

1997.

1998.

19909.

1999.

1999.

2000.

2000.

2001.

2002.

"Demographics of common snapping turtles (Chelydra serpentina): implications for

conservation and management of long-lived organisms” Long-Term Studies and
Conservation biology. American Society of Zoologists Meeting. Vancouver, Canada.
"Senescence in turtles: evidence from three decades of study on the E. S. George
Reserve” Senescence in Organisms in Natural Populations:. American Association of
Gerontologists. Washington, DC.

"Parental investment strategies in reptiles” Parental Investment in Reptiles. Second
World Congress of Herpetology. Adelaide, Australia.

"Consequences of variation in age at sexual maturity to the demographics of painted
turtles (Chrysemys picta)" Interfaces Between Individuals and Populations: Joint
Annual Meeting of the Herpetologists' League and the Society for the Study of
Amphibians and Reptiles. Athens, GA.

“Applying the concept of ‘feasible demography’ to conservation and management of
endangered species Endangered Species of Michigan. Michigan Academy of Arts and
Sciences. Grand Rapids, M.

“Applying the concept of “feasible demography’ to conservation and management of
long-lived organisms” Life Histories of Turtles. Joint annual meeting of the
Herpetologists League and the Society for the Study of Amphibians and Reptiles.
Seattle, WA.

“Juvenile and adult survivorship rates of turtles: life history trait values that limit
harvest” Sustainable Yield and the Conservation of Long-Lived Vertebrates. Joint
annual meeting of the Herpetologists League and the Society for the Study of
Amphibians and Reptiles. Seattle, WA,

“Oviductal Sperm Storage as a Reproductive Tactic of Turtles” Reproductive Biology.
World Congress of Morphology, London, England..

“Evidence for actuarial senescence in turtles” Workshop on Organisms with Negligible
Senescence Il. Ethel Percy Andrus Gerontology Center, University of Southern
California.

“Evidence for reproductive senescence in turtles” Workshop on Organisms with
Negligible Senescence I11. Ethel Percy Andrus Gerontology Center, University of
Souther California.

“Resource-allocation based life histories: A conceptual basis for studies of ecological
toxicology” Bioenergetics and Toxicology. SETAC Meetings, Philadelphia.
“Hypotheses of Aging in a Long-lived Vertebrate (Blanding’s turtle, Emydoidea
blandingii)” Symposium on Slowly Aging Organisms. Ethel Percy Andrus
Gerontology Center, University of Southern California.

“Resource Allocation Based Life-Histories of Reptiles: Concepts for Studies of Sub-
Lethal Effects of Contaminants Toxicology of Reptiles”. Reptile Toxicology, Society of
Environmental Toxicologists and Chemists Meetings, Nashville, TN.

Living With Uncertainty: Life-History and Demographics of Sonoran Mud Turtles
(Kinosternon sonoriense). Malpai Borderlands Science Meetings, Douglas, AZ.

“Old Blanding’s Turtles Never Die, nor do they Fade Away”. Foundation IPSEN
Symposium on Longevity, World Congress of Gerontology, Vancouver, Canada.

“A Review of Demography, Longevity and Aging in Blanding’s Turtle’”. The Brain and
Longevity, Foundation IPSEN, Paris, France.
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2002. Feasible Demography Approach to the Study of Desert Tortoises” Desert Tortoise
Research on Ft. Irwin, California, Desert Tortiose Council Meeting, Plam Springs,
CA

2002. Life history and demographic aspects of aging in a long-lived turtle (Emydoidea
blandingii). The Oldest Old. Thirteenth Annual Southeastern Regional Student
Convention in Gerontology and Geriatrics. University of Georgia, Athens.

2004. The History of Life Histories of Long-Lived Organisms. Symposium Honoring the
Career and Life of Dr. Eric Pianka. Joint meeting of the Society for the Study of
Amphibians and Reptiles and the Herpetologists' League. Norman, OK.

2004. Life Histories and Aging in Long-Lived Organisms. Demography of Aging in Turtles.
Max Plank Institute of Demography, Rostock, Germany

2008. The currency of life-history evolution: why older turtles are valuable, and how they got
that way. Is Management of Sustainable Commercial Harvest of Long-Lived Organisms
Possible. Joint Meeting of SSAR and Herpetologists League, Montreal, Canada.

2011. Upper Mississippi River Symposium Honoring Dr. John Legler. Presentation:
“Perceptions of Indeterminate growth and its importance in the evolution of turtle life
histories and longevity”. Joint Meeting of SSAR and Herpetologists League,
Minneapolis, Minnesota.

TECHNICAL REPORTS

1971. Congdon, J.D. Population estimate and distribution of the Morro Bay kangaroo rat.
California Department of Fish and Game Wildlife Management. Br. Admin. Rpt.
No. 71-11, mimeographed. 16 pp.

1987. Congdon, J.D., M.V. Plummer, M.E. Seidel, and L.R. Swingland. An assessment of the
sufficiency and accuracy of available data regarding the status of the Flattened Musk
Turtle (Sternotherus depressus). Report to the director of the U.S. Fish and Wildlife
Service, U.S. Department of the Interior. Washington, DC 20240.

1995. van Loben Sels, R.C., J.D. Congdon and J.T. Austin. Aspects of the life history and
ecology of the Sonoran mud turtle (Kinosternon sonoriense). p. 262-266. In:
Proceedings of the Biology of the Madrean Archipelago: The Sky Island of
Southwestern United States and Mexico. General Technical Report RM-GTR-264.
Rocky Mountain Research Station, USDA Forest Service. Tucson, AZ.

1995. Congdon, J.D., A.E. Dunham and R.C. van Loben Sels. Life histories and demographics
of long-lived organisms: implications for management and conservation. p. 624-630. In:
Proceedings of the Biology of the Madrean Archipelago: The Sky Island of
Southwestern United States and Mexico. General Technical Report RM-GTR-264.
Rocky Mountain Research Station, USDA Forest Service. Tucson, AZ.

2001. Pappas, M.J., J.D. Congdon, A. Pappas. Weaver Bottoms 2001 Turtle Survey:
Management and Conservation Concerns. Report to the Minnesota Department of
Natural Resources and the United States Fish and Wildlife Service.

2002. Congdon, J. D. and M. J. Pappas. Status of Blanding’s Turtles in Exner Marsh in Lake of
the Hills, Illinois. Report to the Plote Construction Company and Lake of the Hills
Community Planning Committee.
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2003.
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Reed, R.N., J.D. Congdon, and J.W. Gibbons. The Alligator Snapping Turtle
[Macrochelys (Macroclemys) temminckii]: a review of ecology, life history, and
conservation, with demographic analyses of the sustainability of take from wild
populations. Division of Scientific Authority, United States Fish and Wildlife Service
Pappas, M.J., and J.D. Congdon,. Weaver Bottoms 2002 Turtle Survey: Management
and Conservation Concerns. Report to the Minnesota Department of Natural
Resources and the United States Fish and Wildlife Service

Pappas, M.J., and J.D. Congdon, Removal of sand from Island #42 on the Mississippi
River: impact on nesting turtles. Report to the Minnesota Department of Natural
Resources and the United States Fish and Wildlife Service.
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1975.
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1981.

1981.

Congdon, J.D., L.J. Vitt and W.W. King. Geckos: adaptive significance and energetics of
tail autotomy. Science 184:1380-1397.

Congdon, J.D. Effect of habitat quality on distributions of three sympatric species of
desert rodents. Journal of Mammalogy 55:659-662.

Vitt, L.J., J.D. Congdon, J.E. Platz and A.C. Hulse. Territorial aggressive encounters and
tail breaks in the lizard Sceloporus magister. Copeia 1974:990-993.

Congdon, J.D., L.J. Vitt, J.E. Platz and A.C. Hulse. A portable rapid injector for
preserving fish, amphibian and reptile specimens in the field. Copeia 1975:183.
Congdon, J.D. and A. Roest. Status of the endangered Morro Bay kangaroo rat. Journal
of Mammalogy 56:679-683.

Vitt, L.J., J.D. Congdon and N.A. Dickson. Adaptive strategies and energetics of tail
autotomy in lizards. Ecology 55:326-337.

Congdon, J.D., L.J. Vitt and N.F. Hadley. Parental investment: comparative reproductive
energetics in bisexual and unisexual lizards, genus Cnemidophorus. American
Naturalist 12:595-608.

Vitt, L.J. and J.D. Congdon. Body shape, reproductive effort, and relative clutch mass in
lizards: resolution of a paradox. American Naturalist 112:595-608.

Congdon, J.D., W.W. King and K.A. Nagy. Validation of the HTO-18 method for
determination of CO, production of lizards (genus Sceloporus). Copeia 1978:360-361.
Congdon, J.D., R.E. Ballinger and K.A. Nagy. Energetics and water relations of free-
roaming winter aggregated lizards (Sceloporus jarrovi). Ecology 60:3-35.

Ballinger, R.E. and J.D. Congdon. Food resource limitation of body growth rates in
Sceloporus scalaris (Sauria: Iguanidae). Copeia 1980:921-923.

Ballinger, R.E. and J.D. Congdon. Population ecology and life history strategy of a
montane lizard (Sceloporus scalaris) in southeastern Arizona. Journal of Natural
History 15:213-222.

Congdon, J.D., L.J. Vitt and N.F. Hadley. Reply to Schall. American Naturalist 117:217-
222.

Tinkle, D.W., J.D. Congdon and P.C. Rosen. Nesting frequency and success: implications
for the demography of painted turtles. Ecology 62:1426-1432.
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1983.

1983.

1983.

1983.

1983.

1984.

1984.

1985.

1985.

1985.

1986.

1987.

1987.

1988.

1989.

Congdon, J.D. and D.W. Tinkle. Reproductive energetics of the painted turtle
(Chrysemys picta). Herpetologica 37:228-237.

Congdon, J.D., L.J. Vitt, R.C. van Loben Sels and R.D. Ohmart. The ecological
significance of water flux rates in arboreal desert lizards of the genus Urosaurus.
Physiological Zoology 55:317-322.

Congdon, J.D. and D.W. Tinkle. Energy expenditure in free-ranging sagebrush lizards
(Sceloporus graciosus) at high elevations. Canadian Journal of Zoology 60:1412-1416.
Congdon, J.D., J.W. Gibbons and J.L. Greene. Parental investment in the chicken turtle
(Deirochelys reticularia). Ecology 64:419-425.

Fiala, K. and J.D. Congdon. Energetic consequences of sexual dimorphism in nestling
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Reptile Conservation Network Conference, Canadian Wildlife Service Ottawa.
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habitat use, and behaviour in milksnakes. Joint Meeting of Ichtyologists and Herpetologists,
University of Florida.

Bulté G & Blouin-Demers G. 2005. Trophic ecology of the common map turtle (Graptemys
geographica): an isotopic investigation. Joint Meeting of Ichtyologists and Herpetologists,
University of Florida.
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Bjorgan L, Blouin-Demers G & Weatheahread PJ. 2003. Habitat use differences between adult
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Amphibian and Reptile Conservation Network Conference, Pelee Island.
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foraging, and thermoregulation in black rat snakes. Meeting of the International Society for
Behavioural Ecology, Université du Québec a Montréal.

Blouin-Demers G & Weatherhead PJ. 2002. Contributions of movement patterns to gene flow in
black rat snakes. Meeting of the Ecological Society of America, University of Arizona.
Weatherhead PJ, Blouin-Demers G & Prior KA. 2000. Synchrony and population trends in black
rat snakes. Snake Ecology Group Conference, University of Arkansas.

Prior KA, Blouin-Demers G & Weatherhead PJ. 1999. Sampling biases in black rat snake
populations. Canadian Amphibian and Reptile Conservation Network Conference, Canadian
Wildlife Service.

Blouin-Demers G, Prior KA & Weatherhead PJ. 1999. Démographie comparée de la couleuvre

obscure. Congrés de la Société Québécoise pour I’Etude Biologique du Comportement, Université

Laval.

Page 17



59.

60.

61.

Gabriel Blouin-Demers, Professeur titulaire, Université d’Ottawa
Full Professor, University of Ottawa
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Concordia University.

Blouin-Demers G, Prior KA & Weatherhead PJ. 1998. Variation in spring emergence by black rat
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University of Texas at Tyler.
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CONFERENCES INVITEES - INVITED SEMINARS

10.

11.

12.

13.

14.

15.

16.

17.

Blouin-Demers G. 2012. Going beyond descriptive habitat selection studies: making the link with
fitness is paramount in a conservation context. Invited symposium presentation for the World
Congress of Herpetology, University of British Columbia.

Blouin-Demers G. 2010. Thermorégulation, utilisation de I'habitat et conservation chez les
reptiles. Conférences de Biologie, Université Laval.

Blouin-Demers G. 2009. Conserving freshwater turtles in the St. Lawrence ecosystem. Seminar
Series, St. Lawrence River Institute of Environmental Sciences.

Blouin-Demers G. 2009. Fitness consequences of habitat selection in reptiles and their
implications for conservation. Biology Seminar Series, State University of New York at Potsdam.
Blouin-Demers G. 2008. Habitat use is linked to components of fitness through the temperature-
dependence of performance in reptiles. Head Office Seminar Series, Parks Canada.
Blouin-Demers G. 2008. Ecologie fonctionnelle et dimorphisme sexuel. Centre National de la
Recherche Scientifique, Centre d'Etudes Biologiques de Chizé, France.

Blouin-Demers G. 2008. Habitat use is linked to components of fitness through the temperature-
dependence of performance in ratsnakes and map turtles. Invited symposium presentation for
the Joint Meeting of Ichtyologists and Herpetologists, McGill University.

Blouin-Demers G. 2008. Physiological ecology of reptiles. Biology Seminar Series, Western
Kentucky University.

Blouin-Demers G. 2006. Les reptiles démystifiés / The fascinating world of reptiles. Holiday
Lecture Series, Faculty of Science, University of Ottawa.

Blouin-Demers G. 2006. The sexual serpent and other scaly things. Pub talk for the Ottawa-
Carleton Institute of Biology Research Days, University of Ottawa.

Blouin-Demers G. 2005. Thermorégulation, utilisation de I'habitat et aptitude chez les reptiles.
Conférences de Biologie, Université de Sherbrooke.

Blouin-Demers G. 2005. Ecologie thermique des reptiles. Conférences de Biologie, Université du
Québec a Montréal.

Blouin-Demers G. 2005. Thermoregulation, habitat use, and fitness in reptiles. Plenary address
for the Canadian Amphibian and Reptile Conservation Network Conference, Canadian Wildlife
Service Ottawa.

Blouin-Demers G & Weatherhead PJ. 2005. From thermoregulation-driven habitat selection to
fitness in black ratsnakes. Invited symposium presentation for the Wildlife Society Conference,
University of Wisconsin.

Blouin-Demers G. 2004. Nest selection and sexual selection in ratsnakes. Biology Seminar Series,
Carleton University.

Blouin-Demers G. 2004. Nest selection and sexual selection in ratsnakes. Biology Seminar Series,
Laurentian University.

Blouin-Demers G. 2003. Reproductive ecology of the black ratsnake. Ecology, Evolution, and
Behaviour Seminar Series, Queen’s University.

Page 19



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Gabriel Blouin-Demers, Professeur titulaire, Université d’Ottawa
Full Professor, University of Ottawa

Blouin-Demers G. 2003. Ecologie de la reproduction chez la couleuvre obscure. Conférences de
Biologie, Université du Québec & Trois-Riviéres.
Blouin-Demers G & Weatherhead PJ. 2003. Insights from 25 years of research on black ratsnakes

in eastern Ontario. Invited symposium presentation for the Snake Ecology Group Conference,
University of Southern lllinois.

Blouin-Demers G. 2003. Ecologie de la reproduction chez la couleuvre obscure. Conférences de
Biologie, Université de Sherbrooke.

Blouin-Demers G. 2002. Living on the edge is hot: thermoregulation and habitat use by snakes.
Biology Seminar Series, University of Indiana — Purdue University.

Blouin-Demers G. 2001. Habitat use and its links to thermoregulation in black ratsnakes. Biology
Seminar Series, University of Toronto at Scarborough.

Blouin-Demers G. 2001. Sélection d’habitat et ses liens 3 la thermorégulation chez la couleuvre
obscure. Conférences de Biologie, Université du Québec 3 Montréal.

Blouin-Demers G. 2001. Habitat use and its links to thermoregulation in snakes. Keynote address
for the Meeting of the St. Lawrence Valley Natural History Society, McGill University.
Blouin-Demers G. 2001. Habitat use and thermal ecology of black rat snakes at the northern
extreme of their distribution. Biology Seminar Series, McMaster University.

Blouin-Demers G. 2001. Living on the edge is hot: thermoregulation and habitat use by black rat
snakes. Program in Ecology & Evolutionary Biology Seminar Series, University of lllinois.
Blouin-Demers G. 2001. Population biology of black rat snakes: sampling biases, comparative
demography, population trends & synchrony. Eco-Lunch Seminar Series, University of lllinois.
Blouin-Demers G. 2000. Habitat use and thermal ecology of black rat snakes in a thermally
challenging environment. Biology Seminar Series, Carleton University.

Blouin-Demers G. 2000. Population biology of black rat snakes. Ecology, Evolution, and Behaviour
Seminar Series, Queen's University.

Blouin-Demers G. 1997. Thermal ecology of the black rat snake in eastern Ontario: a test of the
co-adaptation hypothesis. Ecology, Evolution, and Behaviour Seminar Series, Queen's University.
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QUALIFICATIONS PARTICULIERES - SPECIAL QUALIFICATIONS

L I 2 B .

Certification de plongeur élémentaire de la fédération québécoise des activités subaquatiques
(1993)

Permis de conduire pour minibus de 24 passagers (SAAQ classe 4B) / 24-passenger mini-bus
driver's license (1995)

Permis d'armes a feu possession et acquisition / Firearms Licence Possession and Acquisition
(1995, 2000, 2007)

Second Degree Black Belt from the International Taekwon-Do Federation (1997)

Ontario Professional Chainsaw Operator (2001)

Carte de conducteur d'embarcation de plaisance / Pleasure Craft Operator Card (2003)

Cours de sécurité de base des petits batiments autres que les embarcations de plaisance (FUM
A3) / Small Non-Pleasure Vessel Basic Safety course (MED A3) (2004)

Secourisme avancé en régions isolées Sirius / Sirius Advanced Wilderness First-Aid (2006, 2008,
2010)

Introduction pour entraineur de sport communautaire par le Programme national de certification
des entraineurs pour le ski de fond / Introduction to Community Coaching by the National
Coaching Certification Program for cross-country skiing (2009)

Entraineur de sport communautaire par le Programme national de certification des entraineurs
pour le ski de fond / Community Coaching by the National Coaching Certification Program for
cross-country skiing (2010 #1199310)

Introduction pour entraineur de compétition (terrain sec & neige) par le Programme national de
certification des entraineurs pour le ski de fond / Introduction to Competition Coaching (dryland
and on-snow) by the National Coaching Certification Program for cross-country skiing (2012)

AUTRES ACTIVITES - OTHER ACTIVITIES

Mountaineering, ice and rock climbing, mountain and road biking, cross-country skiing, trail running,
scuba diving, wood working.

MAJ - Updated: mardi 28 février 2012
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I was asked by Dillon Consulting Limited to review a previous draft of the "South
March Highlands Blanding's Turtle Conservation Needs Assessment” (BTCNA) and provide a
letter with comments on the biology and ecology of Blanding’s Turtles in relation to the repott.
I was not asked to comment on the Population Viability Analyses, but I did make some
obsetvations on the management scenatios developed from those models. My assessment of
the situation at South Match Highlands (SMH) was made without the benefit of a site visit.

My expertise was gained ptimatily from 33 continuous years (1975-2007) of research on
three species of turtles (Blanding’s Tuttles, Painted Turtles and Snapping Turtles) on the
University of Michigan’s T.. S. George Resetve. Areas of study on Blanding’s Turtles include: 1)
evolution of life-histories, 2) the importance of indeterminate growth to life histories, 3) aging
and the expression of actuarial senescence, 4) reproductive and nesting ecology, 5) spatial
biology and core area protection, 6) genetic connectivity among population sub-units, and 7)
male reproductive success. I have published 13 papers on Blanding’s Turtles (including two
consetvation assessments) and have one on spatial genetics in review, one on male reproductive
success in full draft, and one on reproductive frequency in preparation.

I found the recent draft of the BTCNA to be comprehensive in covering the situation
at South Marsh Highlands to date and the proposed management scenarios for Blanding’s
Turtles cover all important issues. The work on the design, construction and monitoring of the
‘eco-passages’ in the Terry Fox Drive extension was commendable and further monitoring
should provide data useful in future designs. The basic data on the population status and
spatial biology of the South Marsh Highland area collected over the past few years provides
baseline support for the issues and management recommendations discussed in the report.

My comments on the BTCNA are in two major sections, first is a general statement
about Blanding’s Turtles at South Marsh Highlands and how their life histories and biology
relate to overall conservation concetns. Second are general and specific comments organized
atound the management objectives listed beginning on page 48 of the BTCNA.

General statement of the problems for Blanding’s Turtles in the South March
Highlands and in many other areas where they are of conservation concern,

Core arcas and conservation. - - The concept of core area (the area required for organisms to
successfully complete their life cycle) is impottant for landscape level conservation planning
that is needed at the SMH area. The concept is of particular importance for the conservation of
semi-aquatic organisms such as Blanding’s Turtles that have core areas that include permanent
and ephemeral wetlands and sutrounding terrestrial areas. Maintaining the physical and
ecological integrity of the cote areas of Blanding’s Turtles requires an appreciation of the
importance of ephemeral wetlands and tetrestrial areas, and knowledge of their life-histories,
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spatial biology, and the behaviors that help define the underlying functions and temporal
aspects of habitat use.

To successfully maintain Blanding’s Turtle populations, four habitats have to be included
in a protected area: 1) resident wetlands, 2) ephemeral wetlands, 3) riparian corridors, and 4) an
adequate number of terrestrial nesting areas of reasonable size. Blanding’s Turtles have been
documented to have long-term fidelity (> 40 years) to a single resident wetland and both sexes
of adults make relatively long-distance tetrestrial movements to visit (e.g., find mates, and
exploit seasonal resources) ephemeral wetlands. In addition, females make long-distance
movements to nest in well drained soils in open areas that receive sunlight for much of the day
(in Michigan, embryos in completely shaded nests always failed to fully develop). In Michigan,
females used from 1- 6 nesting ateas in different years, some separated by up to 1 km. Loss of
nesting areas (such as KNL Phase 8 lands) and previously visited ephemeral wetlands will
certainly cause individuals to move to new areas and that will increase risks associated with
movements, patticulatly movements in new areas. Risks associated with the extensive terrestrial
movements of Blanding’s Turtles ate at odds with the high adult survivorships required to
maintain stable populations, particulatly in areas that ovetlap with human development and the
associated increased roads and traffic that will occur in the SMH area.

The size of protection zones should be determined from documentation of biologically
based core areas of semi-aquatic species. A 33 year study of Blanding’s Turtle ecology and
spatial biology on the E. S. Geotge Reserve in southeastern Michigan documented that a 2.0 km
protection zone around the residence wetlands was requited to protect all resident females that
nested on the 525 ha protected atea, and that approximately 50% of resident females nested
outside of the protected area in at least one yeat of the study (Congdon et al. 2011a). Based on
those tesults, the 400 ha protected area at SMH will probably not be sufficient to encompass all
movements and nesting areas used by Blanding’s Turtle females. Establishment of inadequate
ptotected areas will allow the integrity of actual core areas to degrade while giving the
appearance of protecting wetland communities (see Congdon et al. 2011a and citations therein).

Long-term fidelity to tesidence wetlands suggests that there are substantial costs
associated with changing residence (e.g., increased tisks of injuty or death and reduced
efficiencies in finding and harvesting seasonal resources). In small and isolated populations like
the one found at SMH, fidelity to residence wetland conttibutes to spatial variation in allele
frequencies that can conttibute to the probability of loss of genetic diversity. Because
Blandings Turtles have long reproductive lifetimes, fidelity to residence wetlands increases the
probability of within generation inbreeding (between siblings) and intergenerational inbreeding
(between parents and offspring) that will also contribute to loss of genetic diversity within the
population. In addition, fidelity to a single residence wetland substantially reduces the
probability of genetic exchange tesulting from immigration or emigration of adults, the most
often documented mechanism promoting genetic connectivity between sub-units of
metapopulations and between populations. At SMH fidelity to residence will also result in
increased tisks for adults remaining in wetlands impacted by development.

Blanding’s Turtle life-history and conservation. - - Compared to shorter-lived organisms, the suite of
co-evolved life-history traits of Blanding’s Tuttles pose additional problems for conservation
efforts. The life-history trait values of Blanding’s Turtles include: 1) high adult survivorship, 2)
potentially long reproductive lifespans, 3) low nest (embryo) survivorship, 4) high average
juvenile survivorship, 5) delayed attainment of sexual maturity (14-21 years), 6) and low annual
fecundity. Reproductive output of females (clutch size and clutch frequency) and parental
investment (i.e., egg and offspting size) ptimarily increase with age rather than body size and
that contributes to oldet females being valuable for population persistence.
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An important conservation issue for Blanding’s Turtle is that delayed maturity tequires
high average juvenile survivorship (from yeatling to age at maturity) to result in adequate
recruitment of juveniles into the adult population (i.e., replace the adults that die). In most
cases the smaller body sizes of juveniles (compared to adults) increases risk of being killed by
predators and therefore it very difficult to increase the sutvivorship of juveniles, particularly if
core habitats are degraded or lack all components.

Comments specific to the Management Objectives of the BTCNA.
The BICNA management objectives addtess the major issues related to the conservation

of Blanding’s Turtles at SMH.
Objectives for reducing direct and indirect causes of mortality of Blanding's Turtles. - -

1. A lot of thought went into the “Wildlife Culvert Crossings™ and associated fencing and a lot
can be learned from efforts to determine culvert characteristics (e.g., lighting and substrates)
that will promote use by Blanding’s Turtles and other organisms. Because fencing matetial and
its configuration may pose a trap hazard for different sized animals, the areas around culvert
opening should be monitored and petiodically seatched for dead animals.

2. As development within the radius of Terry Fox Drive is completed, I think that site fidelity
to residence wetlands will result in continued exposute to increased risks rather than result in
adults moving to less impacted wetlands.

3) Poaching for the pet trade will remain a setious and a particularly deleterious problem for
Blanding’s Turtle populations since experienced poachers can remove a substantial number of
adults from the population in a relatively short time. Poaching is particularly detrimental to
small populations because removal any numbet of adults may represent a large proportion of
reproductive females and removal is a population equivalent of death. The proposed use of
publicity to make poachers aware of tisks and penalties for poaching activities will probably
reduce risks of loss of turtles.

4) Using metal cages should not be patt of protocols to protect nests because metal cages
apparently affect magnetic fields around the embtyos and hatchlings in nests (Irwin et al. 2004).
At present it is not known whethet hatchling freshwater turtles use a sun or magnetic compass
to maintain headings while dispersing from nests when target habitats are not available (Pappas
et al. 2009; Congdon et al. 2011b; Iverson et al. 2011).

Transplantation of adult turtles, nest protection, and head starting. - - On page 28 of the BTCNA three
potential management strategies are suggested based on the Population Viability Analyses.

“First, if two adult female turtles every 5 years ate removed from the SMH-C sub-population
and transplanted in the KW subpopulation, the action prevents decline in the KW sub-
population, but causes the SMH-C subpopulation to decline (an undesirable outcome).”

An underlying assumption is that transplanted adults will remain in a new residence
wetland. T have reservations that adult turtles would remain in a new area; however, I
know of no data pto ot con on translocation of adult Blanding’s Turtles.

“Second, the next management strategy modeled was to protect nests found in the area. The
outcome of the nest protection scenatio suggests a positive outcome, as both the SMH sub-

populations grow and the KW sub-population remains unchanged, compared to the Baseline
model.”



Protecting nests is not difficult (but see above comment about using metal cages) but
locating nests requires a substantial effort.

“Third, if 2 head start program is implemented (eggs hatched and young reared for 2 yeats in
captivity prior to release) both SMH sub-populations increase in size while the KW sub-
population also shows positive growth.”

Head starting tuttles is difficult and expensive, particulatly if such an endeavor must
continue over many years. Hatvesting eggs tequires nests to be located, gravid females
to be captured and induced to lay eggs with hormones, or gravid females have to be
held in enclosures until they lay eggs. I am not sure females will voluntarily lay eggs in
captivity (in Michigan, 12 female Painted Turtles were moved to outdoor ponds with
adjacent nesting areas after the nesting season, none laid eggs the following year). Aftet
eggs are obtained, incubation temperatures and moisture content of egg incubation
substrates have to be closely monitored because they influence the sexes and quality of
hatchlings. After that, hatchlings reared for 2 years.

Conclusions. - - 1 fully agree with the summary paragraph on p. 67.
“In addition, the recommendations made to curtail further habitat loss, degradation and
other threats to the SMH Blanding’s turtle should be explored prior to any further urban
development outside of the Tetty Fox Drive planning area. The conservation and
protection of this species at tisk requites collaboration, sustainable funding, innovation and
enforcement by government, landowners, researchers, non-governmental organizations
and the public.”

However, I think that some curtailment to development inside the Terry Fox Drive planning

atea may also be required to reduce the sevetity of influence on resident turtles there.

The single and most impottant issue for South March Highlands (SMH) Blanding’s
Turtles is the amount of protected land and a commitment to managing all four habitats listed
above. The paragraph on page 3 of the BICNA describing the situation at SMH is not
encouraging.

“Overall, the South March Highlands has expetienced multiple, cumulative effects of
urbanization, including ditect loss of habitat, fragmentation, and alteration of drainage
patterns. These impacts ate projected to continue in the future, resulting in the permanent
loss, isolation or degradation of approximately half of the natural landscape. The remaining
400 ha of Conservation Forest will be largely bound by urban development, arterial and
collector roads, and estate lot developments. At present, a semi-natural landscape
connection exists between the Conservation Forest and the floodplain of the Carp Rivet.
However, that connection would be lost if development wete to occur in the newly
approved urban expansion study area”.

Based on the situation at SMH and the results from my three decades of study, [ am
skeptical that a stable Blanding’s Turtle population can be maintained on the remaining 400 ha
of the SMH Conservation Forest. Successful consetvation progtams for Blanding’s Turtle and
other semi-aquatic organisms require broad-scale protection of wetlands of all sizes and
protection of substantial areas of terrestrial habitats. I recognize that further work is necessary
to identify critical Blanding’s Turtle habitats in the SMH atea. Surveys identifying critical
nesting areas and their qualities will be important to maintain adequate recruitment into the
SMH population. Identifying patterns of use of ripatian corridors for movement within and



adjacent to protected areas are desperately needed to understand how well existing protected
lands are adequate to protect the existing Blanding’ Turtle population.

Acquiring key tetrestrial areas suitable for nesting, ovetland access routes to those
nesting areas, and additional riparian cotridots connecting SMH to othet populations ot sub-
populations will substantially reduce the need for long-term and expensive conservation
interventions (e.g., wetland construction, nesting area construction, nest protection, head
starting). As stated the BTCNA abstract.

“Blanding’s Turtle consetvation and management in the SMH must remain a pnonty of
the City of Ottawa and other stakeholders to help presetve this threatened, unique species.
Should the objectives, targets and recommendations of the BICNA not be implemented,
the Blanding’s Turtle in the SMH will continue to face threats to their core habitats,
sutvivability and population abundance”.
Over time, the cost of acquiring critical additional land areas would be discounted by reductions
in intensive conservation management costs. Because interest in maintaining long-term
commitments to intensive conservation efforts often wane, acquiting critical habitats for
protection will, in my opinion, have the highest probability of long-term success in promoting
the persistence of the SMH Blanding’ turtle population.

Cd

Pi ofessor Ementus Umverslty of Georgia Savannah River Ecology Laboratory
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Review of the
South March Highlands Blanding's Turtle Conservation Needs Assessment
by Dillon Consulting
Preface

Blanding’s turtles (Emydoidea Blandingii) are semi-aquatic turtles that are found
in the eastern half of North America at a latitudinal range corresponding roughly to
that of the Great Lakes. In Canada, they are found primarily in Ontario and Québec, but
a disjunct population also occurs in Nova Scotia. The designatable unit of the St.
Lawrence/Great Lakes that occurs in Ontario and Québec is considered Threatened by
the Committee on the Status of Endangered Wildlife in Canada as per the last species
assessment conducted in May 2005. As such, this designatable unit is'listed on
Schedule 1 of the Canadian Species at Risk Act.

Blanding’s turtles occur within the Ottawa city limits. Ongoing development in
the city puts several populations in jeopardy. One such population occurs in the South
March Highlands. In an effort to preserve this population of Blanding’s turtles, the City
of Ottawa has asked Dillon Consulting to prepare an assessment of its conservation
needs. In the present document, I offer my review of this assessment entitled «South
March Highlands Blanding's Turtle Conservation Needs Assessment». In March 2012, I
have also provided a review of the document entitled «Professional Services Proposal:
Blanding’s Turtle Conservation Management Plan» by Dillon Consulting that served as
the planning document for the current assessment.

Brief Qualifications

I have been conducting research on reptiles since 1995. My research areas are
Evolutionary Ecology and Conservation Biology. Since 2000, I have published over 75
articles in peer-reviewed journals on the ecology of reptiles. Specifically in the context
of this review, my graduate students and I have conducted two radio-telemetry
studies of Blanding’s turtles: one is St. Lawrence National Park, and one in Gatineau
Park and adjacent lands. Thus far, these two studies have led to the following
publications:

< Millar C. 2010. The spatial ecology of Blanding’s turtles (Emydoidea blandingii):
from local movement patterns, home ranges and microhabitat selection to Ontario-
wide habitat suitability modeling. MSc Thesis, Department of Biology, University of
Ottawa.

Gabriel Blouin-Demers, PhD, Page 1



Review of the «South March Highlands Blanding's Turtle Conservation Needs Assessment»

¢ Millar CS & Blouin-Demers G. 2011. Spatial ecology and seasonal activity of
Blanding's turtles (Emydoidea blandingii) in Ontario, Canada. Journal of
Herpetology 45: 370-378.

¢ Millar CS & Blouin-Demers G. 2012. Habitat suitability modelling for species at risk
is sensitive to algorithm and scale: a case study of Blanding's turtle, Emydoidea
blandingii, in Ontario, Canada. Journal for Nature Conservation 20: 18-29.

< Millar CS, Graham JP & Blouin-Demers G. 2012. The effects of sex and season on
patterns of thermoregulation in Blanding's turtles (Emydoidea blandingii) in
Ontario, Canada. Chelonian Conservation and Biology 11: 24-32.

¢ Fortin G, Blouin-Demers G & Dubois Y. 2012. Landscape composition weakly affects
home range size in Blanding's turtles (Emydoidea blandingii). Ecoscience 19:
191-197.

¢ Fortin G. 2012. Can landscape composition predict movement patterns and site
occupancy by Blanding's turtles? A multiple scale study in Québec, Canada. MSc
Thesis, Department of Biology, University of Ottawa.

Finally, I am a Full Professor in the Department of Biology at the University of
Ottawa, and an elected member of the Amphibians, Reptiles & Turtles sub-committee
of the Committee on the Status of Endangered Wildlife in Canada.

General Comments

In general, I found the assessment thorough and comprehensive. It was mostly easy to
read, although several sentences were awkwardly written. I do have several
suggestions for improvement, however. I detail these suggestions below.

I think population isolation needs to be addressed in more depth in the report. A
strong case can be made that the long-term likelihood of survival of the South March
Highlands Blanding’s turlte population is near zero if it is completely isolated. This
point is somewhat made on Page 11 and on Page 58, but a stronger case can and
should be made early in the report. With an effective population size (i.e,
reproductive individuals) probably around 100, the South March Highlands
populations falls very short of being self-sustainable. The minimum effective
population size that is necessary to avoid extinction has been estimated to range from
about 500 to 5000 individuals.

¢ Lande R. 1995. Mutation and conservation. Conservation Biology 9: 782-791.
¢ Franklin IR & Frankham R. 1998. How large must populations be to retain
evolutionary potential? Animal Conservation 1: 69-73.

Another point that [ think should be addressed more thoroughly and early in the
report is what we should consider to be the proper baseline. We have no information
on what this population of Blanding’s turtles was like before the City of Ottawa was
created. What are the impacts that have occurred prior to the development of the
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area? Surely, the original population has been reduced as a result of habitat loss and
habitat fragmentation. Data gathering only started a few years ago, a very long time
after development started affecting this population. This issue is alluded to on the top
of Page 11, but this is a very important point that deserves further discussion. In
conservation, there is a realization that the baseline is shifting with each passing
generation. If this trend continues, there is a real danger that we may consider the
baseline to be much degraded ecosystems.

< Pauly D. 1995. Anecdotes and the shifting baseline syndrome of fisheries. Trends in
Ecology and Evolution 10: 430.

% Papworth SK, Rist ], Coad L & Milner-Gulland EJ. 2009. Evidence for shifting
baseline syndrome in conservation. Conservation Letters 2: 93-100.

Specific Comments

Page iii: The statement «The field research reported herein, however, is the first in-
depth study conducted on an individual population in this region» is inaccurate if you
consider Gatineau Park to be part of the Ottawa-Gatineau region. We have conducted
an extensive radio-telemetry study as well as a population survey from 2008 to 2011
in the western section of Gatineau Park and adjacent lands. Two documents have
already been published from this work.

<% Fortin G, Blouin-Demers G & Dubois Y. 2012. Landscape composition weakly affects
home range size in Blanding's turtles (Emydoidea blandingii). Ecoscience 19:
191-197.

< Fortin G. 2012. Can landscape composition predict movement patterns and site
occupancy by Blanding's turtles? A multiple scale study in Québec, Canada. MSc
Thesis, Department of Biology, University of Ottawa.

Page iv: [ agree that Objective 1 should be the top priority, and that part of Objective 2
(population monitoring) should be the next priority. Objectives 2 and 4 are partly
redundant. I think Objective 2 should be about continued population monitoring,
while Objective 4 should be about filling knowledge gaps both in terms of life history
and habitat needs. I would keep Objective 3 about habitat protection. Objectives 5 and
6 are fine. Objective 7 should be clarified. The Species at Risk Act already affords legal
protection of the species. In terms of critical habitat, this applies to federal lands only.
The ‘safety net’ that is built into the Act, however, could theoretically be invoked to
afford protection to the South March Highlands population of Blanding’s turtles. In
addition, as is explained on Page 3, the Endangered Species Act of Ontario also affords
protection to the species and its habitats.

Page 3: The statement «... 0ld Carp Road. The latter road bisects the northern half of

the South March Highlands, but because it is narrow and heavily forested on both
sides it may not be a significant barrier to movement of Blanding’s turtle» is
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unsubstantiated. The barrier effect of roads can occur in two ways: 1) animals avoid
crossing the roads, or 2) animals attempt to cross the roads, but get hit by vehicles
and die. In both cases, the effective dispersal is much reduced. In the second case, not
only is effective dispersal reduced, but mortality augmented. Thus, the negative
population effects of small forested roads that animals attempt to cross can
sometimes be worse than those of large roads that animals do not attempt to cross. In
the absence of strong data on both the propensity to cross various types of roads and
on the risk of mortality while crossing these roads, it is premature to speculate that a
small forested road is not a significant barrier.

Page 8: The Canadian range of the Blanding’s turtle extends into Québec. This is
actually mentioned at the bottom of Page 10. The range extent should be made clear
here, as the connectivity of the South March Highlands population is most likely to be
achieved through connections with the populations living on both sides of the Ottawa
River to the north of the South March Highlands. In addition, while the studies by
Congdon and colleagues do provide very valuable information on patterns of habitat
selection and life history characteristics, additional studies have been conducted
locally by our research group (see references above) and that of Jacqueline Litzgus at
Laurentian University:

< Edge CB, Steinberg BD, Brooks R] & Litzgus JD. 2010. Habitat selection by
Blanding's Turtles (Emydoidea blandingii) in a relatively pristine landscape.
Ecoscience 17: 90-99.

¢ Paterson JE, Steinberg BD & Litzgus JD. 2012. Revealing a cryptic life-history stage:
differences in habitat selection and survivorship between hatchlings of two turtle
species at risk (Glyptemys insculpta and Emydoidea blandingii). Wildlife Research
39:408-418.

¢ Edge CB, Steinberg BD, Brooks R] & Litzgus JD. 2009. Temperature and site
selection by Blanding's Turtles (Emydoidea blandingii) during hibernation near the
species’' northern range limit. Canadian Journal of Zoology 87: 825-834.

This body of work even includes the elusive juvenile life stages. The patterns of
habitat selection documented in these local studies are likely to be more applicable to
the South March Highlands population than those found by Congdon and colleagues in
Michigan. I am very surprised that more references are not made to this body of work
in this section.

Page 15: One cannot really expect to document evidence of effective dispersal
(animals moving between distinct populations and successfully reproducing in their
new population) via a radio-telemetry study. The rule of thumb in population genetics
is that 1 to 10 effective migrants per generation is sufficient to maintain gene flow.

< Mills LS & Allendorf FW. 1996. The one-migrant-per-generation rule in
conservation and management. Conservation Biology 10: 1509-1518.
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< Wang J. 2004. Application of the one-migrant-per-generation rule to conservation
and management. Conservation Biology 18: 332-343.

Given that the generation time for Blanding’s turtles is probably 15 to 20 years, it
would still be unlikely to detect an effective migrant in a two-year mark-recapture and
radio-telemetry study even if radio-transmitters were attached to all adults. Genetic
tools are probably more appropriate than telemetry data to assess the current and
past levels of genetic connectivity with neighbouring populations.

Page 20: Inbreeding would be reduced by maintaining connectivity with
neighbouring populations. Again, I think this is a very important point.

Page 21: I am surprised that reference is made only to organic toxins in the first
paragraph of the section on bioaccumulation. I would think mercury, which is
inorganic, may be a prime candidate for bioaccumulation in turtles.

Page 22: | am surprised that habitat loss is not mentioned as a factor of
endangerment in the first paragraph.

Page 22: In section 4.1 on Population Viability Analysis, I think it must be made
crystal clear that making absolute predictions about extinction risk is a very shaky
enterprise. As | indicated in my review of the initial proposal, PVA can be effectively
used to compare various conservation scenarios, for instance:

% Row ]R, Blouin-Demers G & Weatherhead PJ. 2007. Demographic effects of road
mortality in black ratsnakes (Elaphe obsoleta). Biological Conservation 137:
117-124.

% Bulté G, Carriéere MA & Blouin-Demers G. 2010. Impact of recreational power
boating on two populations of northern map turtles (Graptemys geographica).
Aquatic Conservation 20: 31-38.

Its use to make absolute predictions is, however, rightly critiqued. PVA is very
sensitive to variation in input parameters. In addition, PVA requires input parameters
that are unknown for most species, for instance age-specific survivorship from birth
to adulthood. This is why many authors recommend that PVA be used to evaluate
relative rather than absolute extinction risk.

% Eliner SP, Fieberg ], Ludwig D & Wilcox C. 2002. Precision of population viability
analysis. Conservation Biology 16: 258-261.

I could not agree more with these authors: using PVA to make absolute predictions
about the risk of extinction is a shot in the dark. My experience with PVA is that slight
variation of some key input parameters (e.g., juvenile survival) within the range of our
estimated values has a dramatic influence on the probability of persistence. Some
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allusion is made to this limitation is sections 4.1.1 and 4.1.5, but I think this
information should figure prominently in section 4.1.

Page 23: The reality is that we have no idea whether the number of males present
affects the population growth rate. Even if males are polygynous, they could be sperm
limited. Although sperm are less costly to produce than eggs, they are not free. In the
absence of a sufficient number of males, it is possible that some females are not
inseminated. This is an entirely untested assumption. This comment also applies to
Page 77.

Page 26: Translocation (a better word than transplantation) of adult reptiles has been
shown to be a very poor conservation strategy. Adult reptiles frequently do not
survive translocation events. I am thus unsure adult translocation should be
envisioned.

¢ Reinert HK & Rupert RR. 1999. Impacts of translocation on behavior and survival of
timber rattlesnakes, Crotalus horridus. Journal of Herpetology 33: 45-61.

% Sullivan BK, Kwiatkowski MA & Schuett GW. 2004. Translocation of urban Gila
monsters: a problematic conservation tool. Biological Conservation 117: 235-242.

Page 36: It would be useful to describe briefly how habitat suitability is derived in the
body of the report. As it turns out, I do not think this index can really be called habitat
suitability (please see my last comment below). Also, it would also be useful to preface
this section with a short explanatory paragraph on why this habitat suitability index
was derived.

Page 39: The role of COSEWIC is to assign species to risk categories. The identification
of critical habitat is actually the responsibility of recovery teams or government
agencies.

Page 41: There is real danger in inferring the importance of movement corridors
with, relative to the whole population, fairly scant telemetry data. As indicated above,
not very much movement is necessary to maintain population connectivity. Thus,
existing corridors that appear under utilized may in fact be important in maintaining
long-term population connectivity.

Page 46: Please refer to my comments on the objectives presented for Page iv above.
These comment apply equally here. In addition, I am unsure of the distinction
between 2.1 and 2.2. They seem largely overlapping. I am unsure 4.2 is really relevant
in the context of this assessment. What laws does 7.1 refer to? There are already a
provincial law and a federal law that can both be used to protect Blanding’s turtles
and their habitat. The tools are in place, they need to be used.
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Page 58: Given the limited dispersal ability of Blanding’s turtles, and their propensity
to use the same areas year after year, re-creating habitats in areas where there are no
Blanding's turtles, or in areas inaccessible to Blanding’s turtles, seems unlikely to yield
conservation benefits for this species.

Page 63: An ecological trap is actually an area where a given species is attracted, but
where the population growth rate is negative. The population is only sustained
because of immigration. The negative growth rate can, but is not necessarily due, to
genetic isolation. The negative growth rate is actually often attributed to poor local
reproduction.

Page 77: 1 am surprised that a greater dispersing ability is inferred for adults than for
juveniles. Adults tend to be very faithful to their home ranges year after year. I would
expect that most dispersal occurs at the juvenile stage, not at the adult stage.

Page 88: Again, I am surprised that only organic pollutants are considered in the first
sentence. Given the life habits of turtles, I suspect they accumulate several metals,
notably mercury.

Pages 91-93: This habitat suitability index is a bit misleading. It considers several
variables, but the suitability values are then defined by the researcher based on
experience. Therefore, the suitability values are largely arbitrary. In addition, the
contributing variables are weighed differently, with no rationale given for the
selection of the various weights. Therefore, although in the body of the report the
index looks more formal than a simple assignment by the researcher, it really boils
down to the researchers’s best guess based on relatively scant telemetry and capture
data. This aspect deserves acknowledgement in the body of the report. In addition,
habitat suitability is probably an inappropriate name for this index. I would call it a
‘subjective habitat quality index’. Habitat suitability models are a class of models that
employ a series of predictor variables (often habitat variables) to predict correctly the
presences and absences of a species. For example, see:

* Millar CS & Blouin-Demers G. 2012. Habitat suitability modelling for species at risk
is sensitive to algorithm and scale: a case study of Blanding's turtle, Emydoidea
blandingii, in Ontario, Canada. Journal for Nature Conservation 20: 18-29.
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Dr. Blouin-Demers’
Comment

Location in Text

Response/Action

1)General comments

Forward

RESPONSE. Dr. Stow has addressed these comments in his forward of the
Conservation Needs Assessment.

2) Inaccuracy with respect to
the statement that the study is
the first in the region.

End of first paragraph of
Executive Summary

REVISED. The field research reported herein represents one of the first in-
depth studies conducted on an individual population in the urbanized area of the
Ottawa and Gatineau region.

3) Comment about objectives Page iv NOTED.

4) Comment about Old Carp Page 3 NOTED. We acknowledge the statement is speculative and have written it as

Road and threat to Blanding’s such.

turtles

5) Range extent Page 8 REVISED. Blanding’s turtles range from central Nebraska and Minnesota to
southern Ontario/southwestern Quebec and northern New York.

6) Studies by Litzgus Page 8 NOTED.

7) Comment on effective Page 15 NOTED.

dispersal

8) Inbreeding Page 20 NOTED.

9) Bioaccumulation in turtles

Page 21, first paragraph

REVISED. Removed “organic” from the sentence

10) Comment about the
omission of habitat loss as a
threat

Page 22, first paragraph

REVISED. Added habitat loss to the last sentence.

11) Comment about the Page 22 NOTED.
interpretation of PVA data in

general

12) Male presence and sperm Page 23 NOTED.
limitation

13) Comment on Translocation | Page 26 NOTED.

14) Comments on Habitat
suitability

Page 36 and Appendix E

REVISED. Now reads: A subjective Blanding’s Turtle Habitat Quality Index
(HQIpt) was created to reduce biases in the one used in previous Dillon reports.
The new approach uses a Geographic Information System (GIS) to model
Habitat Quality based on weighted environmental variables based on researcher
experiences.
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REVISED. Replaced Habitat Suitability with Habitat Quality throughout.

15) Comment on COSEWIC Page 39 NO CHANGE NEEDED
and Critical Habitat

16)Comments on Conservation | Page 46 NOTED.

Objectives

17) Creating habitat in new Page 58 NOTED.

areas

18) Ecological Trap Definition | Page 62 REVISED.

19) Dispersal Ability

Page 77 (Appendix C)

NOTED. Dispersal in the model relates to distance travelled over the year. We
acknowledge that there is little evidence to support whether adults or juveniles
disperse further.

20) Organic Pollutants

Page 88

See response to comment 9)

21) Habitat suitability

Appendix E

See response to comment 14)
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APPENDIX C

POPULATION VIABILITY ANALYSIS - SUPPLEMENTARY

Detailed Methods

All population growth models and PVA used herein were created and completed using the RAMAS®
Metapop software (Applied Biomathematics, Setauket, New York). The software allows for the viability
analysis of stage-structured metapopulations over user-defined time periods and can be replicated to account
for probabilistic demographic and environmental stochasticity. Essentially, stage-classified probability
matrices which represent vital rates (i.e., survival, fecundity, and transition rates; Lethobitch, 1965%) are used
to model population growth. Other data required by the model includes: initial abundances, standard
deviations, metapopulation location, relative vital rates, dispersal rates, and density-dependence effects. Using
known information from our studies, or data published in the scientific literature, the model parameters were

inputted to estimate the population growth models for the three SMH sub-populations.

The following explains the baseline model used and model inputs that take into account different

assumptions of the sub-populations and different scenarios that may occur in the South March Highlands.

To complete a PVA that would adequately model the South March Highlands Blanding’s turtle population, a

number of assumptions have been made:

* The South March Highlands Blanding’s turtle population is spatially-explicit and individuals of the three
sub-populations are capable of dispersal between each sub-populations (by definition the SMH is
Blanding’s turtle population is a ‘metapopulation’; we will continue to refer to the grouping as the SMH
Blanding’s turtle population for simplicity). Six activity centres have been identified through the
population and radio telemetry study (Dillon Consulting Limited, 2011b), however the frequency of cross-
zone movements indicates that the central wetlands along Shirley’s Brook tributaries are really one large
subpopulation, separate from the Kizell Wetland and Zone 1, which seems to be a separate environment
and used less frequently by Blanding’s turtle. For the analysis we have defined three subpopulations:

0 The Kizell Wetland (Zone 7A in the Population Estimate Study)
0 The South March Highlands- Central (Zones 2, 3, 4, 5, 8, and 9).
0 The South March Highlands- Upland (Zone 1)

* The Blanding’s turtle have three life stages: (1) Eggs/Hatchlings; (2) Juveniles; and, (3) Adults. Any

particular stage is affected by stage-specific vital rates (i.e., survival rates are different between stages, but

all individuals of each stage are affected similarly).

® Full citations for all references used can be found in the Report.
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* Furthermore, we adjusted the model to assume that eggs/hatchlings have no potential for dispersing
between sub-populations, juveniles have a low potential for dispersing, and adults have a moderate
potential for dispersing (Congdon ez a/, 2008). Although there are studies that suggest hatchlings disperse,
we are uncertain if this happens in the SMH given that we know of few nesting sites and no hatchling-
specific habitat. The model has also been adjusted to reflect that it is more likely for an adult turtle to
move between the two South March Highlands sub-populations than between the Kizell Wetland sub-
population and either of the South March Highland sub-populations.

* To model the population viability, accurate estimates of survivorship, fecundity, and the ratio of
individuals successfully reaching the next stage are needed. The current population study being completed
in the South March Highlands has not spanned a long enough time period to accurately determine
population-specific vital rates. Thus, vital rates determined from demographic data collected over a span
of 37 years have been used (Congdon ¢f a/, 1993). The Congdon and colleagues (1993) study followed a
population of Blanding’s turtles on the University of Michigan’s E.S. George Reserve for 27 of 37 years
(1953-1991). Survival rate estimates were determined using data collected from all adults sampled over the
entire period of study, and fecundity data were collected from data collected after 1976. The reserve is
approximately 900 km to the southwest of the South March Highlands (45° 20’ N latitude) and located to
the west of Ann Arbor Michigan (42° 16’ N Latitude). Carrying Capacity (K) was also calculated based on
the Michigan population (7.5 turtles per hectare). It should be noted that the calculated K value is a
conservative estimate and other populations have been found to have over 50 individuals per hectare in
Nebraska (Congdon ez al., 2008).

® To “populate” the initial abundances, the number of adult Blanding’s turtles observed in each sub-
population during the 2010-2012 population study was used, along with literature information from
Congdon and colleagues (1993) to estimate the number of eggs laid (based on clutch size) in a year and the
number of juveniles (based on expected hatchling success, juvenile survivorship, and age to sexual
maturity). To calculate the number of juveniles we assumed that the SMH population is currently at stable
state (i.e.,, A = 1.0; Enneson and Litzgus, 2008). The stable-state assumption allowed us to determine the
initial survivorship for juveniles and the number of juveniles transferring to the adulthood stage based on

formulas published in Enneson and Litzgus (2008).

* Only the number of females was modeled. Blanding’s turtle exhibit a polygamous mating system which
means that females are the limiting sex (i.e., many potential males can sire a clutch of eggs, however the
number of eggs laid is dependent on the number of females). The average number of eggs laid was halved
to account for an equal sex ratio. Though findings from the Terry Fox Drive extension work indicate that
the SMH Blanding’s turtle population has more females than males, sex ratios at the hatchling and juvenile
stages are unknown. Also, given that the Terry Fox Drive work has only occurred for two annual
mark/recapture periods, it would be unwise to oppose other studies which have indicated that Blanding’s
turtle populations have a 1:1 sex ratio. Life history and demographic models are based on females since

they produce offspring (Congdon ez a/, 1993; Enneson and Litzgus, 2008).
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" Density-dependent effects influence all vital rates (i.e., survival and fecundity). A ceiling approach was
used because the impact of density-dependence likely occurs only when the population reaches a specific
threshold (i.e., carrying capacity). Carrying capacity was based on a density of 7.5 turtles per ha (Congdon
et al, 1993) and the total area (combined wetland and upland habitat) of each sub-population.

The following parameters were used in the baseline model:

* The model spans a 500 year period and is replicated 1000 times (the replications are based on stochastic
changes to the model parameters based on the standard deviation matrix).

* Density dependence affects all vital rates, but only for the juvenile and adult life stages. The density
dependence type was “Ceiling”. Hatchlings were excluded from density dependence effects because of
high mortality rates due to nest predation and lack of resource competition.

* The population has three life stages: 1) egg/hatchlings; 2) juvenile (1-14 yeats of age); and, 3) adult (15+
years of age). Reproduction can only occur in the adult life stage and relative dispersal is quartered for
juveniles and nil for egg/hatchlings. Hatchlings may however disperse via the adult dispersing. Age of
sexual maturity (14) was chosen based on the lower estimate by Congdon and colleagues (1993).

* The following is an example of a stage-classified matrix (4) and represents the matrix used in the models:

0 O Fs
A=|Pa P2 0
0 Pz Ps

Wherte Py is egg/hatching survivorship (i.e., the percentage of eggs that successfully hatch and become
juvenile turtles); P22 is juvenile survivorship minus the percentage of juveniles which have transferred into
adults; Ps. is the percentage of juveniles which have transfer into adults each year; Ps; is adult survivorship;

and Fj is adult fecundity (i.e., number of eggs laid in a year destined to be female).

The following stage-classified matrix was adapted from Congdon and colleagues (1993) and used in the

model:

0.0 0.0 5.0
Stage Matrix =|0.261 0.775 0.0
0.0 0.007 0.960

To explain the matrix, approximately 26 % of eggs laid become juveniles; less than 1 % of eggs which
become juveniles subsequently become adults; 4 % of adults die each year; and 5 female eggs are laid per

female turtle each year.

* The following standard deviation matrix was calculated using a 10 % standard deviation in vital rates and
applied to the stage matrix during modeling. The standard deviation matrix represents demographic and
environmental stochasticity (randomness) which describes the temporal variation in vital rates. Standard
deviations in vital rates is not well discussed in the scientific literature, thus a standard deviation value of

10 % was used to avoid truncation and overestimating extinction risks. The number also represents a
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biologically-relevant standard deviation, though as stated above, scientific discussion on the topic is

limited for turtle populations:
0.0 0.0 0.5
Standard Deviation Matrix =|0.026 0.0225 0.0
0.0 0.0007 0.004

* The following characteristics were applied to the subpopulations:

0 Kizell Wetland:
Centre point: 427037 m E, 5019794 m N (UTM +18)
Relative fecundity, survival, and dispersal were set to 1 for the baseline model.
The carrying capacity of the Kizell Wetland habitat is 61 turtles based on 6.3 ha

0 SMH-Central:

Centre point: 425647 m E, 5020492 m N (UTM +18)
Relative fecundity, survival, and dispersal were set to 1 for the baseline model.
The carrying capacity of the SMH-Central habitat is 1639 turtles based on 437.0 ha.

0 SMH-Upland:
Centre point: 424485 m E, 5020566 m N (UTM +18)
Relative fecundity, survival, and dispersal were set to 1 for the baseline model.
The carrying capacity of the SMH-Upland habitat is 415 turtles based on 110.7 ha.

* Initial abundances for the three sub-populations were calculated using the number of adult females found
in the sub-populations during the Population Estimate and Range Study (Dillon Consulting Limited, 2011a;
Unpublished Data; one more year of recapture will be undertaken, but current estimates suggest that there
are more adult females than what is represented here, thus our initial abundances are a minimum). The
number of eggs and juveniles were calculated using the vital rates presented in Congdon and colleagues

(1993) and formulas described in (Enneson and Litzgus, 2008). Specifically, the matrices used were as

follows:
Eggs
Initial Abundance g, .50, = | Juveniles
Adults
30
Initial Abundance ,,, =| 27
6
215
Initial Abundance ¢, coar = | 193
43
15
Initial Abundanceg,, g = |13
3
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" Two catastrophes were added to the model to account for randomly occurring events that may cause
negative effects on the populations. One catastrophe halved adult abundances in each population and is
analogous to a large poaching event or a fatal disease outbreak. The second catastrophe halved each vital
rate and was regional, meaning each metapopulation was affected equally. A rate impacting catastrophe is
analogous to a more systemic event, such as climate change, which may alter survivorship, fecundity, and
development over a large area. Catastrophes were set to occur once in one hundred years.

® Dispersal was incorporated into the model to account for turtle movements between the sub-populations.

Dispersion between the sub-populations was calculated using the following formula:

c
ij

Py =aeexp , a, b & ¢ are known as the function parameters where Dj is the distance between

the two population centers and a, b, and c are constants (no definition provided by Applied

Biomathematics, the software developer).

The function parameters were estimated using information collected during the Population Estimate and
Range Study (Dillon, 2011a and 2012 Unpublished Data) and Blanding’s turtle biology (Congdon e /.,
2008). The resulting relationship is depicted below and shows the declining rate of dispersal as distance

(m) between sub-population increases:

Dispersal-distance
0.30

0.24
0.18

012

Dispersal rate

0.06

500 1000 1500 2000 2500 3000
Distance

Figure C1. The relationship of disperal likelihood and distance used in the PVA.

Figure C1 shows that the turtles will disperse at a rate of 0.2 which decreases as distance (m) increases.
The following Dispersal Matrix was calculated using the depicted function (KD, SMH-CEN, SMH-UP):

0.009 0.0001
Dispersal Matrix =|0.009 0.02
0.0001 0.02

Results not presented in the Report
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The mean population growth rate (A) of females in the baseline scenario was 1.005 which indicates that based
on the initial abundances and the assumed vital rates from the Congdon and colleagues (1993) study, the
population is essentially stable (Table C1). However, over the course of the model, the SMH population did
become extirpated, likely due to the catastrophes (T'able C1). The baseline scenario considers all three sub-
populations equal, with respect to dispersal and survival rates, and is an objective estimation of the population
demographics of the SMH Blanding’s turtle population. The result of a slight increase to 1.005 is not
surprising, considering that model inputs have assumed A = 1.0, in order to calculate juvenile transition and
survival rates based on the Congdon and colleagues (1993) paper. The baseline scenario should not be
misinterpreted as being the present day situation and the scenario with the highest likelihood of being fulfilled
because the model uses Blanding’s turtle specific vital rates measured from a long-term studied population
(Congdon ¢ al., 1993) and the SMH-specific initial abundances and spatial locations. As well the model does
not take into consideration population-specific differences in vital rates and/or other considerations such as
dispersal rates. The model does however serve as a common-ground model for which comparisons may be
made. The alternatives to the baseline model will be explored below in the sensitivity analysis, as separate and
combined scenarios.

In general, the demographic data in the baseline scenario allows for the calculation of 1) Reproductive value,
2) Stable stage abundance and 3) Resident time. Reproductive value indicates the contribution of an
individual to future generations. Stable stage abundance is the population breakdown with respect to stages

between age classes. Resident time is the length of time that an individual spends in a given stage.

Adults have a high reproductive value, as the following vector of reproductive value (v) was calculated:
v=(1 383 123.48)

On average, v means that juveniles will contribute 3.83 times more to future generations as compared to
eggs/hatchlings, and that the average adult will contribute 123.48 times more to future generations as
compared to the eggs/hatchlings. Had we assumed the SMH population has a decteasing rate of growth, the
reproductive value of adults would be lower, but still greater than the juvenile and egg/hatchling reproductive
values. Alternatively, high rate of growth results in an exponential increase in adult reproductive value. High
reproductive value for adults is typical for long-lived turtle species and lends support to protection programs
and management objectives that promote survivorship among adults (e.g., the Terry Fox Drive Extension
Wildlife Guide System, Turtle Crossing signage, community Turtle Watches; See Section 6 below). Below in
our management strategy we explain in detail options for protecting adult Blanding’s turtles and particularly

mobile females that are more vulnerable.

Stable stage distribution indicates the percentage of individuals within each stage that are required for the

population to be stable. The following stable stage distribution (w) was calculated from the baseline stage

matrix:
0.42
o =|0.49
0.09
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The values indicate that a stable population of Blanding’s turtles would have an abundance distribution of
42% eggs/hatchling, 49% juveniles and 9% adults. If a lower A been assumed in the model, adults would
have made up more of the stable population, and vice versa (17% for A = 0.5, 7% for A= 1.3). In general, a
stable population of Blanding’s turtle should have a high abundance of eggs/hatchlings and juveniles. In
order for a stable population, few juveniles need to reach adulthood as relatively few adults can sustain a
population if the mortality rates of adults remain low and recruitment is high (i.e., nesting sites are available,
egg loss is low, and hatchlings are becoming juveniles). Management options which promote increased
hatchling success and protection of juvenile habitat are important if nesting sites are rare and nest predation is
high. If ample nesting habitat is available and high hatchling success is occurring, then initiatives to promote
recruitment should be considered secondarily to the protection of adults (see Report for further discussion on
options to increase recruitment).

With respect to the resident time that individuals spend in each stage, juveniles spent on average 4.4 years
(note that 4.4 years is an average and 22% of juveniles die each year). Adults spent on average 25 years in the
population. Eggs/hatchlings, by design, spend one year in the stage. Resident times remain stable across
different assumptions for A and therefore are influenced by stage-specific survival rates (Enneson and
LItzgus, 2008). Adult Blanding’s turtles have been known to live in excess of 80 years (Congdon ¢ al., 2008)
and thus management options that will increase adult reproductive lifetimes should be considered to prolong
the reproductive value of adults. Likewise, management options which can increase survival rates for
juveniles would increase the number of juveniles becoming adults. It is likely that habitat protection focused
on adults would indirectly increase juvenile survivorship as their habitat needs are similar at a macro-scale (see

Section 6 below for management options associated with habitat protection).

Sensitivity and Elasticity

The following sensitivity matrix () was calculated from the Stage Matrix used in the baseline model. Note

that the same stage matrix is used in each model, so each model will have the same sensitivity matrix.

0.0332 0.0384 0.0066
S=(0.1271 0.1471 0.0254
4.0956 4.7396 0.8197

Fach element in the matrix represents the sensitivity () of the corresponding element in the stage matrix
described above. Meaningful elements are the values with a corresponding number in the Stage Matrix (e.g.,
Fs, P21, Pa, P3p, P33 from matrix .4), the other elements are ignored. The meaningful element that is the most
sensitive to the model outcome is the rate of transition from juvenile to adult (P32 = 4.7396). The next most
sensitive element is adult survival (P33=0.8197). Ps and Ps; are the two rates most sensitive in turtle
population models (e.g., Congdon ¢ al, 1993; Enneson and Litzgus, 2008). As reported above, the juvenile
transition rate was calculated using the assumption that A = 1. Had a population growth rate below one been
used, the transition rate would have been greater and more adults would be present in the stable state and
their reproductive value would be lower (as previously mentioned). Had a greater than one population
growth rate been assumed, fewer adults would be required for a stable state and adults would have a higher

reproductive value.
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The following elasticity matrix (E) represents the elasticity of the corresponding element in the Stage Matrix:
0.0000 0.0000 0.0332
E =]0.0332 0.1140 0.0000
0.0000 0.0332 0.7865

High elasticity means that a small change in the corresponding element of the Stage Matrix will cause larger
changes in the population growth rate. Elasticity was highest for the matrix element representing adult
survival rate (P33=0.7865%), followed by the probability for a juvenile to survive (P21=0.0332%) and remain
a juvenile (P32=0.332%). Again, the above findings are typical for Blanding’s turtle population growth
models (e.g., Congdon et al, 1993; Enneson and Litzgus, 2008). This finding further supports the
conclusions made above that management options promoting adult survivorship will have the largest impact

on Blanding’s turtle population viability.

Scenario Results
Table C1 outlines the quantitative results of the PVA used in the report. The table is provided below.
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Table C1. A comparison of the baseline PVA to each scenario.

January 2013

Scenario Sub- Rate of % change % change in % change in
Population Population in A from  median years maximum
Growth () baseline to quasi- number of
model extinction adults at final
from baseline stage from
model baseline model
(negative (negative
indicates indicates
earlier) decline)
Baseline KW 1.0005 - - -
SMH-CEN  1.0005 - -
SMH-UP 1.0005 - -
Baseline- Decreased KW 0.9521 -5.3% -30.2% -100%
Survival (1)
SMH-CEN  0.9908 -1.41% -100%
SMH-UP 1.005 0% -100%
Baseline- Low Egg KW 0.9824 -2.3% -42.2% -100%
Survival (2)
SMH-CEN  0.9824 -2.3% -100%
SMH-UP 0.9824 -2.3% -100%
Isolation - KW Low KW 1.0005 - -3.7% -14.3%
Dispersal (3)
SMH-CEN  1.0005 - -11.1%
SMH-UP 1.0005 - +166.7%
Utrbanization (4) KW 0.9521 -5.3% -29.3% -100%
SMH-CEN  0.9908 -1.41% -100%
SMH-UP 1.0005 0% -60.7%
Transplant-Baseline KW 1.0005 - -3.0% 0%
(54)
SMH-CEN  1.0005 - -22.2%
SMH-UP 1.0005 - 100%
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Scenario Sub- Rate of % change % change in % change in
Population Population in A from  median years maximum
Growth () baseline to quasi- number of
model extinction adults at final
from baseline stage from
model baseline model
(negative (negative
indicates indicates
eatlier) decline)
Transplant- KW 1.0005 - -12.8% -33.3%
Isolation(5B)
SMH-CEN  1.0005 - -100%
SMH-UP 1.0005 - -100%
Transplant (5C) — KW 0.9881 -1.68% -32.5% -100%
Utrbanization
SMH-CEN  1.0274 -2.23% -77.8%
SMH-UP 1.0372 -3.20% -100%
Increased Hatchling KW 1.0169 +1.18% n/a 0.0%
Success from nest
protection-Baseline SMH-CEN  1.0169 +1.18% +613.3%
(6A) SMH-UP 1.0169 +1.18% +217.6%
Increased Hatchling ~ KW 1.0169 +1.18% n/a 0.0%
Success from nest
protection -Isolation SMH-CEN  1.0169 +1.18% +966.7%
(6B) SMH-UP 1.0169 +1.18% +211.8%
Increased Hatchling KW 0.9682 -3.66% +54.6% -8.3%
Success (6C) from nest
protection - SMH-CEN  1.0072 +0.22% +226.7%
Utrbanization
SMH-UP 1.0169 +1.18% +194.1%
Increased Hatchling KW 1.0418 +3.66% n/a +8.3%
Success from head start
program -Baseline (7A) SMH-CEN  1.0418 +3.66% +860.0%
SMH-UP 1.0418 +3.66% +176.5%
Increased Hatchling KW 1.0418 +3.66% n/a +16.7%
Success from head start
. SMH-CEN  1.0418 +3.66% +846.7%
program -Isolation
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Scenario Sub- Rate of % change % change in % change in
Population Population in A from  median years maximum
Growth () baseline to quasi- number of
model extinction adults at final
from baseline stage from
model baseline model
(negative (negative
indicates indicates
eatlier) decline)
(7B) SMH-UP 1.0418 +3.66% +176.5%
Increased Hatchling KW 0.9927 -1.22% n/a +8.3%
Success from head start
program ~Urbanization SMH-CEN  1.0320 +2.69% +786.7%
7€) SMH-UP 1.0418 +3.66% +176.5%
No Catastrophe- KW 1.0005 - n/a +16.7%
Baseline (8A)
SMH-CEN  1.0005 - +166.7%
SMH-UP 1.0005 - +188.2%
No Catastrophe- KW 1.0005 - n/a +8.3%
Isolation (8B)
SMH-CEN  1.0005 - +126.7%
SMH-UP 1.0005 - +129.4%
No Catastrophe- KW 0.9521 -53% +81.2% -41.7%
Urbanization (8C)
SMH-CEN  0.9908 -1.41% +06.7%
SMH-UP 1.0005 0% +17.6%
Removal of 60 eggs KW 1.0005 - -4.5% -66.7%
from SMH-CEN for 30
years starting 5 yeats SMH-CEN  1.0005 - -60.0%
from present- Baseline SMH-UP 1.0005 . 58.8%
OA)
Removal of 60 eggs KW 0.9521 -5.3% -34.0% -100%
from SMH-CEN for 30
. SMH-CEN  0.9908 -1.41% -100%
years starting 5 years
from present- SMH-UP 10005 0% -100%
Urbanization (9B)
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Scenario Sub- Rate of % change % change in % change in
Population Population in A from  median years maximum
Growth () baseline to quasi- number of
model extinction adults at final
from baseline stage from
model baseline model
(negative (negative
indicates indicates
eatlier) decline)
9A and introduction of KW/ 1.0005 - +27.6 41.7%
60 juveniles each of the
30 years_ Baseline (10A) Sl\lH—CEN 1.0005 - —46.70/0
SMH-UP 1.0005 - -52.9%
9A and introduction of KW 0.9521 -5.3% -8.2% -91.7%
60 juveniles each of the
30 years- Urbanization SMH-CEN  0.9908 -1.41% -93.3%
(10B) SMH-UP 1.0005 0% -88.2%
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APPENDIX D
BIOACCUMULATION

A more thorough examination of the literature

Few comparative studies of bioaccumulation of persistent organic pollutants (POPs) have been
conducted on Blanding’s turtle, however there has been extensive work done on the Common
Snapping turtle as a sentinel indicator of pollutants in estuaries and freshwater ecosystems. Snapping
turtles share many of the same habitats as Blanding’s turtles, have a similar lifespan, and like
Blanding’s turtles, they sit high in their food chains so tend to magnify the contaminants consumed
through predation. In theory, both Blanding’s turtles and snapping turtles may be susceptible to
negative effects on individual health or reproduction due to bioaccumulation of organic toxins
(Golden and Rattner, 2003). This supplementary section reviews the status and threat of
bioaccumulation to turtles, focusing primarily on snapping turtles in Ontario, and then brings the
discussion back to Blanding’s in the South March Highlands. It is important to note that within the
Reptilia Class and Testudines Order, the various turtle species have evolved along separate pathways
and therefore will reflect different risk profiles with respect to their vulnerability to bioaccumulation

of pollutants; so our interspecies comparison should be interpreted with caution.

Common snapping turtles stay in one general area from year to year, often for their whole life span,
so are likely to remain exposed to the same chemicals year after year. As in most carnivorous or
omnivorous species, persistent contaminants accumulate in the fatty adipose tissues, liver, skeletal
muscles and may be passed through to their young in the lipid content of eggs. Studying Common
snapping turtles in the Hudson River in New York State, Stone ez 2/ (1980) found PCB’s, DDE,
dieldrin in 70% of the specimens. In tissue samples of one specimen from Lake Ontario, total
PCB’s wetre 663 pg/g compared with 3608 ng/g in one specimen from the Hudson River (Olafsson
et al., 1983), reflecting the relative pollutant concentrations within each waterbody. Persistent
organochlorine contaminants (OCS) were measured in 78 adult snapping turtles collected in 1988-89
from 16 sites in southern Ontario (Hebert ef a/, 1993). The range of mean contaminant levels in
muscle for all sites were as follows (ng/g wet weight): 0.00-655.28 total PCB, 0.00-164.60 total DDT,
0.00-3.95 mirex, and 0.00-1.26 [other] OCS. Significant site differences were found for all four
substances. A highly significant relationship was found between contaminants in adult female turtles
and their eggs (Hebert ¢f al., 1993), where over 95% of the total toxicity in an egg resides in the yolk
(Bryan ez al., 1987). No direct exposure data is available on cholinesterase inhibiting pesticides or
data on petroleum residues in snapping turtles (USGS, 2012). Owerall, the evidence of negative

impacts on health or reproduction appears mixed and inconclusive.

A significant body of research exists from Ontario, looking at contaminant levels in the eggs.

Organochlorine accumulation and intra-clutch variation was studied in snapping turtles collected
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from 7 nests in 1986 and 1987 from Cootes Paradise in western Lake Ontatio (Bishop ez al, 1995).
In comparing the first five eggs laid, the last five eggs, and a composite sample of eggs laid after the
first five and before the last five, the first five tended to have the highest mean concentrations of
chlorinated hydrocarbons on a wet weight basis and on a lipid weight basis (Bishop ¢# @/, 1995). The
last five eggs tended to have the lowest values, and composite eggs were generally intermediate
(Bishop ¢ al, 1995). In studies on tributaries to the St. Lawrence River from 1989-1991, heavy
metals have also been found in turtle eggs, commonly mercury (Hg), cadmium (Cd) and lead (Pb)
(Bishop ez al., 1998; Bonin ¢t al, 1995), with Hg found in all samples. A more recent study suggests
no correlation between lead accumulation and ulcerative shell disease in two turtles species in an
urban lake (Bishop ¢z a/., 2007), suggesting that the toxicological effects of metals on turtles is felt to

be somewhat inconsequential to their rates of survival.

Even in pristine areas, contaminates can accumulate. Snapping turtles in Algonquin Park were found
to have high levels of PCBs, DDE, HCB, dieldrin and mirex, with eggs tending to be the most
contaminated (Bishop ez 4/, 1996). PCB’s have been strongly associated with deformities and
hatching success from eggs collected in Algonquin Park, including deformities of the tail, hind legs,
head, eyes, scutes, forelegs, dwarfism, yolk sac enlargement and missing claws (Bishop ez a/., 1998;
Bishop et al., 1991). The incidence of abnormal development increased significantly with increasing
concentrations of PAH’s, particularly PCDD and PCDF, yet was not correlated with TEQ’s in eggs.
The percentage of unhatched, contaminated eggs due to infertility or interrupted embryonic

development ranged from 0-10% (Bishop ez a/., 1998).

Historically, the South March Highlands has been relatively undeveloped, save from the railway
routed through the wetlands, a single electricity line, farming in the drier areas and further back in
time, lumber extraction from the hillsides. The prey species of frogs, toads, salamanders and the
three fish species identified in the system (Brook stickleback, Central mudminnow and Northern
redbelly dace) are small, omnivorous and short lived, and therefore less likely to accumulate

significant loads of OCS and heavy metals.

Although contaminant levels have not been sampled in this area, we hypothesize that it is quite
possible that the creosote, PAH’s and OCS in the preservatives for the railway ties and hydro poles
may have resulted in some low levels of OCS for the existing Blanding’s turtle population prior to

the development of Terry Fox Drive and the proposed residential developments.

Most of the SMH population occurs in areas upstream of the planned development and therefore
most of their reproductive activities, feeding and life cycle processes should remain apart from the
residential areas and relatively free of contaminants. The exception to this is the Blanding’s turtle
population in the Kizell Drain wetland which will be surrounded by residential developments and the
potential for food sources to come into contact with the residential contaminants. Currently, storm
water from much of the development is managed in the Kizell Drain wetland, with no pre-treatment.
Additional storm water treatment has been proposed for the Kizell Wetland. Gravimetric settlement

of silt particles is the primary mode of treatment in the Beaver Pond. Residential communities are
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known to shed heavy metals, pesticides, herbicides, hydraulic fluids, N-P-K nutrients, detergents, oils
and grease. Although influxes of herbicides and pesticides should dectease over time in response to
provincial regulations, the levels may be expected to increase in the short term with the nearby

expansion of residential developments.
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APPENDIX E
HABITAT STUDIES - SUPPLEMENTARY INFORMATION

Detailed Methods

In the 2010 Annual Report, Dillon consulted literature, other researchers, the wetland evaluation
records, and used direct observation to produce a preliminary “Blanding’s Turtle Habitat Suitability
Index” or HSIgr (Dillon Consulting Limited, 2010b). The intention of the index was to provide a
numerical indicator of whether the evaluated habitat was a site where Blanding’s turtles might be
found, and thus would indicate appropriate places to focus our sampling effort, or in the future, to
look elsewhere in the City for Blanding’s turtles. This HSIgr was restricted to high probability
habitats within the study area leaving much of the study area unclassified. The HSIpr was updated for
the 2011 Annual Report to more habitats, but still did not classify all surfaces of the entire study area.
(Dillon Consulting Limited, 2011b).

The 2010 HSIpr indicates that forested areas are considered relatively poor habitat for Blanding’s
turtles. Although forested habitats are overall important for travel corridors between suitable habitat
for feeding, mating, overwintering, and nesting, Blanding’s turtles do not spend the majority of their
time in forested habitats. However, nesting may occur in or near certain forested areas as determined
by the 2011 and 2012 field work, yet it is still unknown what makes certain areas stand out from
others in terms of suitable nesting locations. Another alteration with the previous HSIgr was the
vernal pools were considered mildly suitable, however, one vernal pool is actually a groundwater fed

swamp and the suitability was upgraded to a higher level of suitability.

A different approach was taken in 2012 to further refine the HSIgr developed in 2010. To mitigate
any real or perceived bias in the 2010 HSIpr and ensure transparency in the results, this new
approach uses a Geographic Information System (GIS) to model Habitat Quality. The updated
Blanding’s turtle habitat quality index (HSIpr) used a vegetation classification, Topographical
Wetness Index (TWI), slope, and distance to water to subjectively classify Blanding’s habitat. The
Vegetation Classification was determined using Ecological Land Classification (ELC) within the
Terry Fox Drive area from 2009 (Dillon, 2010c) and vegetation classes of the South March
Highlands Conservation Forests Management Plan (Brunton, 2008). Vegetation classification in
areas where there was no information was determined using aerial photos and on-site visits. The
ELC categories were generalized to suit the rest of the vegetation classes. The TWI was calculated
within the GIS from a Digital Elevation Model (DEM). A 10 m resolution DEM was created using a
Triangular Irregular Network (TIN) from 1 m contours (data provided by the MNR) around the
study site. The required inputs for the TWI formula were derived from the DEM. This included
flow accumulation and slope. The TWI was calculated using the TWI formula (TWI =
In(1+0/Tan(1+() where ‘0 is the flow accumulation and ‘(5 is the local slope (in radians). Slope

was determined from changes in elevation taken from the DEM. Lastly, distance to streams was
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determined for the study area calculated as the Euclidian Distance from the watercourse within the

property.

To create the new HQIgr, each factor (vegetation classification, TWI, and distance to streams) was

given a habitat quality value using the experience obtained from the 2010 HSIpr and through

literature review. For instance, vegetation and distance to streams was based on best knowledge of

Blanding’s turtle preferences (Table E1). TWI was scaled from 0-100 in which greater wetness had

greater suitability (T'able E1).

Table El. Subjective quality for variables used in the Blanding’s turtle habitat quality

index.

Factor Variable Quality
Vegetation characterization Deciduous Forest 35
Deciduous Swamp 90
Developed 10
Meadow 15
Mixed Forest 25
Mixed Swamp 90
Open Water 60
Organic Meadow Marsh 90
Organic Thicket Swamp 95
Rock Barren 10
Shrub Thicket 20
Roadway 5
Wildlife Crossings 90
Distance to water 0-10m 100
10 - 50 m 80
50 - 100 m 40
100 - 500 m 10
500 - 600 m 5
Topographical Wetness Index 0 -1 3
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1-2 11
2-3 18
3-4 25
4-5 33
5-6 40
6-7 48
7-8 55
8-9 63
9-10 70
10-11 77
11-12 85
12-13 92
12-13 99
Slope 0-1.5 100
1.5-35 90
3.5-6 75
6-10 50
>10 25

Next, each factor is given a certain weighting and then all factors are combined to create an HSI for
the area. The four factors were weighted so the vegetation classification was of equal weight to the
two moisture indices and the slope index. (i.e., TWI weight = 16.7, distance to streams weight = 16.7,

slope = 16.7, and vegetation weight = 50)

Dillon Consulting Limited 91








