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Abstract

There are four families and eight species of freshwater turtles found in Canada, and the same families and species have also been recorded
in Ontario province, all species are listed in CITES Appendices, in which six are declared as threatened species. Three families are hard
shelled turtles viz Family Emydidae, Family Kinosternidae, and Family Chelydridae while Family Trionichidae is the only soft shelled
turtle. Legally, all freshwater turtles in Ontario have been protected. Many efforts have been made by the Government, Non-governmental
organizations and Academia for the protection and conservation of turtle population in Ontario. IUCN, WWF Canada, Ontario Wildlife
Department, and Committee on the Status of Endangered Wildlife in Canada (COSEWIC), Canadian Wildlife federation, Wildlife preser-
vation Canada, Ontario turtle conservation center (OTCC) and some other organizations are contributing in efforts for the conservation of
freshwater turtles in Ontario. But still, freshwater turtles are facing serious threats due to climatic changes and some anthropogenic activities.
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1. Introduction

Canada is a country with great varieties of freshwater habitats and also has an abundance of wetland reservoirs with almost 60% of all
freshwater lakes in the world. Canada’s wetland ecosystems cover approximately 1.5 million square kilometers, representing 16% of Can-
ada’s total area (equivalent to over twice the area of France). These freshwater reservoirs are very diverse and range from vast forested
peat lands in the boreal zone in north to deltas, marshes and vernal pools of southern parts of the country (Messager et al. 2016; Currie et
al. 2004). Despite the largest wetland reservoirs of the world‘s freshwater habitats, still the diversity of freshwater species is lower than
other southern countries due to repeated glaciation events. Wetlands have become adversely affected by land use practices that have resulted
in vegetation destruction, nutrient and toxic loading, sedimentation, and altered flow regimes areas especially in southern parts. For exam-
ple, in southern Ontario, 68% of the original wetlands have been converted from their natural state to agriculture and housing schemes.
Only wetlands from north remain intact originally (Environment and Climate Change, Canada, 2016 b). The high diversity of freshwater
turtles and fishes are found in southern part of Ontario, particularly in the Lake St. Clair and western Lake Erie watersheds. This is a result
of warmer climate compared to the rest of Canada.

The International Union for Conservation of Nature (IUCN) is the global standard for threat assessments and determination of conservation
status of all species. This group augmented TFTSG Red List 2018 is the first assessment to consider the global conservation status of all
species in the Testudines, at present generally recognized to include about 360 species (TTWG 2017; TTWG, unpubl. data, 2018; www.iu-
cnredlist.org) (Table 1).

Table 1: Number of Turtle Species, by IUCN Red List Category
Number of species (356 Total) IUCN Red List category
7 Extinct (EX)
1 Critically Endangered (CR, Possibly Extinct)
63 Critically Endangered (CR)
50 Endangered (EN)
65 Vulnerable (VU)
38 Near Threatened (NT)
81 Least Concern (LC)
35 Data Deficient (DD)
16 Not Evaluated (NE)
Source: Tortoise and Freshwater Turtle Specialist Group (TFTSG) 2018.

Turtle diversity is highest in Asia, followed by North America (Buhlmann et al. 2009). Turtles and tortoises represent one of the most
imperiled vertebrate groups, with 56.4% of the known species listed as critically endangered, endangered, or vulnerable (TTWG 2014).
Globally, only primates have a higher percentage of threatened species (64.3%), while salamanders have a similar number (55.4%). Asia
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is at the epicenter of the global turtle extinction crisis that has rapidly developed as a result of unsustainable trade (Behler 1997; van Dijk
et al. 2000; Gibbons et al. 2000; Safi and Khan, 2014; Khan et al., 2015; 2016). The Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) is an international treaty signed in March 1973 and in effect since 1975 (Wijnstekers, 2003).
The goal of CITES is to ensure trade does not threaten species with extinction. Specifically stated, “International cooperation is essential
for the protection of certain species of wild fauna and flora against over-exploitation through international trade” (CITES 1973). Member
countries signing onto CITES are called “parties.” As of January 2018, there were 183 parties, representing 182 countries and the European
Union as a whole. Overall, CITES ensures that international trade in wild fauna and flora is legal and sustainable (IUCN, 2018).

There are 313 recorded species of Tortoises and Fresh water Turtles presently in worldwide, In which 128 species have been included in
IUCN Red List of Threatened species (Fritz and Havas, 2007; Khan et al. 2015; 2016). Economically, freshwater turtles are considered as
more valuable as compared to the fisheries because of the presence of good quality of flesh and fats which are highly demanded globally
for different purposes.

In Canada, provinces have jurisdiction over wildlife within their borders (on provincial and private lands), whereas the federal government
has control over international trade and trade in specimens originating from federal lands. Therefore, management of freshwater turtle
populations is the responsibility of both provincial and federal governments, whereas CITES authority and implementation rests solely
with the federal government.

Ontario is the second largest province of Canada, covering more than 1 million square kilometers (415,000 sq. miles), an area larger than
France and Spain combined. Ontario is bounded by Quebec to the east, Manitoba to the west, Hudson Bay and James Bay to the north, and
the St. Lawrence River and the Great Lakes to the south. The longest east-west distance in Ontario is 1,568 kilometers (974 miles). The
longest north-south distance is 1,691 kilometers (1,050 miles). The highest point is 693 meters (785 yards) above sea level, in the
Timiskaming area. Manitoulin Island in Georgian Bay is the world's largest freshwater island, covering 2,766 sq. km (1,068 square miles).
Ontario’s many lakes, rivers and streams played a central role in the province's history and development. The Great Lakes include Lake
Superior, Lake Michigan, Lake Huron, Lake Erie and Lake Ontario - combined, these lakes hold one-fifth of the world's fresh surface
water. The combined shoreline of the Great Lakes is equal to about 45% of the earth's circumference. The Great Lakes Basin covers an
area of 750,000 sq. Km this basin includes 8 US states, most of southern Ontario and extends into northern Ontario. More than 98% of
Ontario residents live within the Great Lakes and St. Lawrence River Basin. More than 80% of Ontarians get their drinking water from the
lakes. the Great Lakes and St. Lawrence River Basin supports nearly more than 75% of Canada’s manufacturing, and a third of the country's
employment in agriculture and food processing (Wikipedia, 2020).

There have been several studies on freshwater turtles conducted throughout Ontario province. Most of the studies focus on different pa-
rameters like population structures, home ranges, threats, habitats and general biology of Ontario's freshwater turtles (Bennett & Litzgus,
2014; Gunson, Ireland, & Schueler, 2012; Hughes & Brooks, 2006; Millar & Blouin-Demers, 2011; Paterson, Steinberg, & Litzgus, 2012;
Yagi & Litzgus, 2012). These aspects provide context on how to protect freshwater turtle species' Survival, since seven of Ontario's eight
freshwater turtle species are listed as species at risk by the Ministry of Natural Resources and Forestry (MNRF, 2015). Two key authors
who have published several studies on freshwater turtles in Ontario are Dr. Ronald Brooks from the University of Guelph, and Dr. Jaqueline
Litzgus from Laurentian University. Dr. Ronald Brooks has participated in several studies located in Algonquin Park, studying topics such
as nesting migrations of snapping turtles, nest-site selection by painted turtles, and the frequency of painted turtle nest depredation (Hughes
& Brooks, 2006; Obbard & Brooks, 1980; Rollinson & Brooks, 2007). Dr. Jaqueline Litzgus has participated in different studies programs
related to freshwater turtles of Ontario conducted in Algonquin Park, Sudbury, Southern Ontario, and along the Trent-Severn Waterway in
Ontario. Some of Dr. Jaqueline Litzgus' published studies include information regarding injury rates of freshwater turtles on recreational
waterways, nest-site selection by wood turtles, habitat selection by snapping turtles, and the effects of flooding on the spatial ecology of
spotted turtles of the region (Bennett & Litzgus, 2014; Paterson et al., 2012; Yagi & Litzgus, 2012). Other studies done in Ontario have
taken place in the St. Lawrence Islands National Park, within coastal marshes along three Laurentian Great Lakes, in Point Pelee National
Park, and at several turtle road crossing hotspots throughout Southern Ontario. Topics of study conducted in these areas include the spatial
ecology, distribution, population and seasonal activity of Blanding's turtles, the relationship of road density and marsh condition to fresh-
water turtle assemblage characteristics, species loss and shifting population structures of turtles, and ways to identify high-risk road mor-
tality locations and causes (Browne & Hecnar, 2007; DeCatanzaro & Chow-Fraser, 2010; Gunson et al., 2012; Millar & Blouin-Demers,
2011). Each of these studies conducted in Ontario reveal important information that guides government policy regarding land-use planning
and herpetofauna conservation, thereby contributing to the protection of Ontario's eight freshwater turtle species. Turtles of some genera
seldom leave the water other than when females undergo nesting migrations; for our purpose, we categorized these genera as fully aquatic.
For turtles of other genera, both sexes regularly undertake terrestrial movements independently of nesting; these genera were categorized
as semi-aquatic. Different researchers worked on phylogeny of some extinct terrapins globally (Karl et al., 2019; Karl and Safi, 2019).

2. Discussion

Ontario has 8 native freshwater turtle species all occur in southern Ontario. Based on absence or presence of horny scutes or scales on their
carapace, freshwater turtles divide into two categories, Soft shell turtles and hard shell turtles, respectively. Soft shell turtle includes family
Trionichidae which consists of only one species, Apalone spinifera, While all other seven species are hard shell turtles like: Family Emydi-
dae (Blanding’s Turtle, Emydoidea blandingii; Wood turtle, Glyptemys insculpta; Painted turtle, Chrysemys picta; Northern map turtle,
Graptemys geographica; Spotted turtle, Clemmys guttata); Family Kinosternidae consistys of one species viz Eastern Musk turtle (Ster-
notherus odoratus); and Family Chelydridae consists of common snapping turtle (Chelydra serpentina) (Tab. 2).

Table 2: Status of Freshwater Turtles in Ontario

S. No. Family Scientific name Common Name IUCN Status CITES Appendix I11 11
1 Emydidae Emydoidea blandingii Blanding’s Turtle EN - +
2 Emydidae Glyptemys insculpta Wood turtle EN - +
3 Emydidae Chrysemys picta Painted turtle LC + -
4 Emydidae Graptemys geographica Northern map turtle LC + -
5 Emydidae Clemmys guttata Spotted turtle EN - +
6 Kinosternidae Sternotherus odoratus Eastern Musk turtle LC + -
7 Chelydridae Chelydra serpentina common snapping turtle LC + -
8 Trionichidae Apalone spinifera soft shell turtle LC + -
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Each of Ontario’s eight native freshwater turtle species are assessed as endangered, threatened or special concern in at least one part of the
country. Despite turtles’ tough shells, which have helped them survive predators, traps and even mass extinctions, modern threats such as
busy roadways and some other anthropogenic threats have put these prehistoric creatures in jeopardy.

WWEF-Canada is working to address some of the threats facing freshwater species like turtles. The Ontario Turtle Conservation Centre —
Ontario’s only conservation centre dedicated to caring only for turtles — is a recipient of WWF-Canada’s Go Wild Community Grants
presented by TELUS. The centre admits more than 800 adult turtles for treatment and rehabilitation each year and releases over 1,000
hatchling turtles as part of their headstarting program, including these five at-risk species.

What humans have done through contributing to habitat loss, hunting, and poaching, is target adult turtles. That increased adult mortality
is actually what’s driving the population down. You’re most likely to spot turtles in marshy areas where there is native aquatic plant life.
But during nesting season, which runs from late May to early July, you’ll also spot them crossing roads and in sandy or gravel areas. Spring
is an important time to watch for turtles. Here’s a list of common differences among Ontario’s freshwater turtles:

1) Blanding’s Turtle (Emydoidea blandingii)

e  Unlike snapping turtles, which have yellow spots, look for a bright yellow chin and throat.

e If you spot a turtle eating on land, it might be a Blanding—most aquatic turtles feed exclusively in the water.

e They’re also likely to be seen on the move; Blanding’s make the largest overland movement of any Ontario turtle to move from their
summer nesting spots to overwintering habitat.

e These turtles can live to be 75.

e  Although Blanding’s turtles generally live in shallow lakes or large wetlands around the southern portions of Ontario, Québec and
Nova Scotia. In Ontario, Blanding’s Turtle mainly occurs from extreme southwestern Ontario, east to Ottawa and northwest to Sault-
St. Marie; however, a handful of isolated records occur as far north as Timmins district. The Ontario distribution is not continuous
and there are large portions of the province with few to no records, including the area from north of Sudbury to Timmins; the area
from Grey and Bruce counties south to Waterloo County and east to Lake Simcoe; extreme southeastern Ontario; and the areas west
and south of Algonquin Provincial Park. Interestingly, models predicted these zones as maintaining lower habitat suitability for
Blanding’s Turtle (Millar and Blouin-Demers, 2012);

2) Eastern Musk Turtle (Sternotherus odoratus)

e With an upper shell that is brown with black flecking and a yellowish lower shell, these guys are easily confused with painted turtles,
snapping turtles, and Blanding’s turtles. However, this small turtle only reaches a maximum length of 13 cm.

o  Keep an eye out for a light stripe above and below the eye on each side of the head in adult turtles.

e  Generally nocturnal creatures, Eastern musk turtles also rarely swim.

e  This turtle is named for the odor it emits when it’s threatened, which—Yyou guessed it—is strong and musky. It’s also called “stink-
pot.”

e  Although it was once common in southwestern Ontario, this small turtle is now listed as threatened and is primarily found along the
southern edge of the Canadian Shield in Ontario and Quebec.

3) Painted Turtle (Chrysemys picta)

e  Painted turtles feature distinctive black shells with dark red or orange markings. No other species native to Ontario claims these
colours.

e  Easily spotted on the move, painted turtles will move over large areas overland in search of nesting sites.

e  With natural “antifreeze” that prevents them from freezing, these turtles can survive temperatures as low as -9CO0.

e These are the only non-threatened turtle species in Ontario, but they are still susceptible to the threats that face other turtles.

4) Northern Map Turtle (Graptemys geographica)

e Named for its markings, this turtle has contour lines on its upper shell that look like a topographical map.

e  They also feature a yellow spot behind their eyes. Don’t confuse them with snapping turtles though; snapping turtles are larger and
lack the distinctive shell markings of the map turtle.

e One of the largest threats to this turtle’s pollution is water pollution. It can cause mass die-0ffs of mollusks, one of their primary
food sources.

e USA and Canada (Canada - Ontario and Quebec)

5) Snapping Turtle (Chelydra serpentina)

e The most prehistoric-looking of all of Ontario’s native species, the snapping turtle has triangular spikes along its tail.

e Most likely to be confused with musk turtles, snapping turtles are significantly larger and grow up to 47 cm long.

e Not the strongest of swimmers, these aquatic turtles are usually observed walking on the bottom of small ponds and rivers or crossing
roads.

e  Most Ontario turtles only lay somewhere between three and 15 eggs. The snapping turtle lays around 50.

e Canada (Manitoba, New Brunswick, Nova Scotia, Ontario, Québec, Saskatchewan) and United States.

6) Spiny Softshell (Apalone spinifera)

e Asthe name implies, the softshell turtle has a soft, leathery shell.

e A long snout makes this peculiar-looking creature unmistakable from its counterparts. This turtle is also known for its snorkel-like
snout, a fitting feature for the highly aquatic species. It rarely travels far from the rivers and lakes of Southwestern Ontario, where
remaining Canadian populations are primarily found.

e  With the ability to get nearly half the oxygen they require by breathing through their skin in the water, they’re able to stay submerged
for up to five hours.

e  The spiny softshell is threatened, which means it could quickly become endangered if the degradation of its habitat continues.

e Canada (Ontario, Québec); Mexico and United States.

7) Spotted Turtle (Clemmys guttata)

e  The spotted turtle features orange-yellow markings on its limbs, neck, and legs. However, it’s most clearly identifiable from the
yellow spots marking its shell.

e  While males have dark eyes and a dark chin, females of this species have orange eyes and a yellow chin.


http://kawarthaturtle.org/blog/
http://www.wwf.ca/takeaction/gowild/
http://www.wwf.ca/takeaction/gowild/

SPC Journal of Environmental Sciences 39

e  Unlike most other turtles, spotted turtles spend the summer or dry season in a state of inactivity to avoid hot dry weather.

e Its beautiful shell also makes it a popular species in the illegal pet trade.

e Not only is it one of Canada’s smallest turtles, it’s also endangered.

8) Wood Turtle (Glyptemys insculpta)

e  With a highly sculpted upper shell, Ontario Nature calls this species “one of Ontario’s most attractive turtles.”

e [t’s also one of few turtle species in Canada that doesn’t shed sections of its shell.

e  The neck, chin and and front legs are a vivid orange-yellow colour.

e Like their name implies, these turtles are likely to be found in woodlands or floodplains during the summer months.

e  This turtle is no dunce. They’re considered extremely intelligent and have been documented using creative methods to get their food,
including stamping their feet to cause earthworms to come to the surface.

e The wood turtle can be found in or along clear, slow-flowing rivers, streams and creeks, scattered throughout Nova Scotia, New
Brunswick, Southern Quebec and Ontario. However, it also spends a great deal of time on land, making it a semi-terrestrial species.

2.1. Threats to turtle populations

The following threats are having the largest impact on turtle populations in general:

e  Habitat Loss
Habitat loss through urbanization and land conversion to agriculture has significantly contributed to declining turtle population in Southern
Ontario and other areas surrounding the Great Lakes. Habitat loss can impact turtle populations for various reasons. For example, habitat
loss can lead to a reduction in turtle populations from increased predation (Mifsud, 2014). Habitat loss and conversion is important for all
species. Wetlands continue to decline in Canada, and few provinces have imposed legal protection of wetlands. Shoreline development is
an important threat for the Map Turtle and Spiny Softshell. Hardening of the shoreline with retaining walls, rip rap, and docks reduce the
amount of habitat available for nesting, basking, foraging, and overwintering. The introduction of invasive exotic plants has resulted in a
surprising source of habitat conversion for Blandings Turtle, Spiny Softshell, Spotted turtle, and Northern Map Turtle. In particular, the
European Common Reed, Phragmites, has invaded wetlands and decreased habitat quality by reducing solar heat at nesting sites. Turtle
habitats are being extensively degraded, destroyed and fragmented because of anthropogenic activities (Klemens, 2000). Sometime natural
habitat of freshwater turtles destructed because of developmental activities and urbanization. All these sort of developmental activities
although are beneficial for mankind but also hazardous to natural habitat of wild fauna.

e  Nest Predation
Seven of Ontario’s eight native freshwater turtle species are at risk. Wildlife Preservation Canada has been working on the problem since
2004, when they launched a research project into nesting success in two of Ontario’s largest, most important turtle nesting areas. This
research showed that, even though the nesting sites were in prime, protected habitat inside national and provincial parks, virtually 100%
of all turtle nests were being destroyed within 48 hours of being laid. Predators of turtles such as raccoons, possums, skunks, and coyotes
are habitat generalists and can adjust more easily to landscapes converted into urban or agricultural areas. For example, raccoon populations
can sometimes increase in areas converted into an urban landscape because of food availability from garbage waste. In contrast, most turtle
species require very specific habitats to meet their survival needs and cannot survive in an urban or agricultural landscape (Mifsud, 2014).

e lllegal Collection and Poaching for the Pet Trade
There is a thriving pet trade for turtles, and all species are traded illegally within Canada and exported outside of Canada. Ironically, as the
number of turtles in a traded species decline, the price per turtle increases, making the trade more lucrative. Trade for food also occurs,
although the scope of the problem is not well understood.

e Road Mortality
Road mortality is an important threat to most of the species. Turtles move across roads and the ever expanding road network is a threat to
the survival of turtle species through road Kill and as a barrier to movement. Even if a turtle perceives a car approaching it, there is little
chance that it is capable of getting off the road quickly enough to avoid being hit.

e Boating
Another source of direct mortality for some species is boating. The turtle species that bask in the water, Spiny Softshell, Northern Map
Turtle, and Eastern Musk Turtle, are vulnerable to boating mortality. Boaters may not even see turtles basking in the water and do not feel
the impact of hitting them.

e Predation
Another surprising threat, listed as being important for all species except the Spotted Turtle is human-subsidized predators. These predators
include species that are well adapted to human activity, such as raccoons and red fox. Because their populations thrive near human dwell-
ings, they have become important turtle nest predators.

e  Fish Hooks
Another widespread threat is the accidental hooking of turtles on fishing lines. Many freshwater turtles are opportunistic scavengers that
also take live prey, making them vulnerable to getting caught on baited fishing hooks. Often anglers will simply cut the fishing line when
a turtle is hooked, so the hook remains caught in the turtle. Some hooks get caught in the mouth of the turtle, which can making feeding
difficult. Other hooks are swallowed and lodge in the throat or even the stomach, which can be fatal. Even if the fishing hook does not kill
the turtle, there is also the risk of lead poisoning if lead sinkers are also swallowed.

e Habitat Fragmentation
Habitat fragmentation caused by roads, drainage ditches; agricultural lands, housing, and invasive species can reduce turtle populations
(Mifsud, 2014; Proulx et al., 2014). Several studies have been undertaken to discover the impacts that habitat fragmentation can have on
turtle populations, and how these impacts can be mitigated. Commercial sand mining from the rivers not only cause erosion but also destruct
the nesting areas of the turtles. It also modifies the direction of flow of water, configuration of riverbanks and makes water more turbid.
All these factors directly influence on the growth of waterweeds, on under water activities of turtles and it also has hazardous effects on
health of that aquatic ecosystem. Another important factor which is influenced by sand mining in rivers is reduction in dissolved oxygen
in water which ultimately results in disturbance of aquatic life.

e Climate Change
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Environmental and climate changes and natural disasters are also major threats for turtle survival. Pollution, contamination of water with
industrial, agricultural, or domestic waste, pesticides sprays, fertilizers, global warming, and pathogens, all serve as threat for existence of
Freshwater turtles. Climatic change is also important factor for their loss. Urbanization, developmental projects, construction of dams,
barrages and roads are also important reason for their decreased populations. Globally, turtle habitats are being extensively degraded,
destroyed and fragmented, and where they still exist in reasonable population’s turtles are being subjected to subsistence hunting as well
as for collection for regional and international consumption markets, in addition to the growing international pet trade.

e Habitat Degradation

Water quality and its impact on turtle’s habitat degradation from urban and agricultural pollutants is another issue that affects turtle popu-
lations (Mifsud, 2014; Tryfonas et al., 2006). Continued degradation of waterways may be the most significant environmental threat to the
survival of freshwater turtles (Burgin & Ryan, 2008). All crop growing activities and major deforestation also responsible for water seepage
problems, modification of waterways and canal blockage. Agricultural wastewater and pesticides usage is also disastrous to population of
fresh water turtles, Khan et al., (2015; 2016) also reported pesticides threats to turtles. Industrial waste material is an important cause of
reduced population of freshwater turtles. It results in disturbed breeding biology, infertility; eggs shell thinning and physiological disorders
in freshwater turtles. Freshwater turtles rely on permanent water sources to forage for food and hide from predators during times of drought;
however, temporary wetlands also provide habitat for foraging and shelter from predators when flooded (Cosentino et al., 2010).

2.2. Recommendations for Conservation of Freshwater Turtles

1) The legislation for conservation of turtles should be properly implemented.

2) Distribution areas and hotspots should highlight. Community based awareness should be utilized.

3) Alternate opportunities should be provided to local people to avoid fresh water turtle pet trade.

4)  Major threats should be detected and resolved.

5) Habitat destruction should be discouraged.

6) Export of parts of turtles should be checked, and local markets should be monitored to minimize the use of turtles in as pet trade.

7) Raising public awareness about wildlife trade can take many paths. Workshops/Seminars should be held in public places in regular
basis to identify the need to raise consumer community awareness.

8) Government and CEC might consider creating a logo, a single sentence, and a common message.

9) The Monarch Butterfly CEC awareness campaign should be used as a model. The decline in monarch butterflies has triggered interest
in this species in Canada, USA and Mexico, because: a) populations are seen across all three countries, and b) there are things people
can do to help conserve monarchs; for example, people can manage their small plot of garden or yard and see the benefits when the
butterflies arrive.

10) A recommendation to provide aquatic habitat within the restored areas is to block off agricultural drains that remain in the marsh
from before it was restored. The drains prevent the Meadow Marsh habitat areas from flooding beyond a certain depth.

11) Itis recommended that suitable aquatic habitat is constructed for freshwater turtles within restored marsh areas, which reach depths
that ensure a permanent water source.

12) Basking areas such as logs could be added to the ponds. The construction of ponds within restored areas of the marsh could encour-
age freshwater turtles to move from canal habitats to areas within the restored marsh, located away from the highway and the threats
associated with it.

13) It is recommended that the speed limits could be reduced along the stretch of highway located beside the canal to help prevent road
mortality.
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