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SUMMARY

A study was conducted for evaluating the number of wild animal road kills on the
13 km long Mananthavady Kutta highway passing through the Tholpetty Range of
Wayanad Wildlife Sanctuary in Keraldhe road was having moist deciduous forests
alongmost of its stretch and a few places with plantation of teak and eucalyptsoike w
was carried out from April to November, 2013 covering the entire stretch on foot
recording the road kills from 06.30 to 09.30. A total of 2426 animal kills were recorded
of which 2213 were of amphibians, 153 reptiles, 3 birds and 57 were of mammals. The
total number of species was 42 where 19 species were reptiles followed by 13 species of
mammals, 8 species of amphibians, 2 species of birds. Monthly distribution ofrited ani
kills indicated that the largest number of animal mortality was in September and then

August and October.

Common Indian Toad with 1000 individuals,-&lored Frog (991) individuals,
Indian Bull Frog (130), Warty Frog (49), Bronzed Frog (28) and 12lamtified
caecilians were the most affected among the amphibians. Among the reptiles, 94
individuals of Humpnosed Pit Viper were observed to be killed followed by 14 Green
Keel Back. Indian Black Turtle (6) and Travancore Wolf Snake (6) were also sSeeh kil
Twenty seven individuals of rats, 14 individuals of bats and4 of Indian hare were
observed among the amphibians. Porcupine (2), small Indian civet, grey Mongoose,
Bonnet Macaque, Hanuman langur, Malabar Giant Squirrel and three stripecelSquirr
were he other mammals seen killed on the road. Monthly distribution of the kills of
almost all the groups of animals indicated larger numbers in September though there
were minor variations as in the case of Green Keel Back, where the kills were in June and

September.

Most of the killed animals were nocturnal and the kills were at night time. The
food habit of the animals, breeding season congregations in the case of frogsstow the
movement of certain species contributed to their mortality on the road.hdéey
vehicular traffic at night along with no speed regulation like speed breakers add to the

problems.
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Chapter |

INTRODUCTION

Impact on habitat and wildlife due to transport infrastructure is receiving mggowi
concern among conservationists (Van der Zaadal, 1980; Ellenberget al, 1981;
Bernardet al, 1987; Andrews, 1990; Bennett, 1991; Reck and Kaule, 1993 and Forman,
1995; Seiler, 1996; Evinlket al, 1996; Canterset al, 1997; Jalkotzkyet al, 1997;
Prillevitz, 1997; Evinket al, 1998; Spellerberg, 1998; Forman and Alexander, 1998;
Clevenger, 1998; PierieePense and Carsignol, 1999; Evetkal, 1999; Glitzneet al,

1999; Trombulak and Frissell, 2000; Holzagigal, 2000). Possible consequences to
wildlife have been recognised and evidences brought in on the effects dhdefecies

and ecosystems at different spatial scales (Caetets 1997).

The natural environment is affected by infrastructure in both direct anddndire
ways. The physical presence of roads and railroads in the landscape creates new habitat
edges, alters hydrological dynamics, and disrupts natural processeshatats haften
leading to degradation of the habitat. Road maintenance and traffic contaminate the
surrounding environment with a variety of chemical pollutants and noise. In addition,
infrastructure and traffic impose dispersal barriers to most nonflyimgsteal animals
and vehicle traffic causes the death of millions of individual animals per year. T
various biotic and abiotic factors operate in a synergetic way across several scales and
cause not only an overall loss and isolation of wildlife halbt#t also splits up the

landscape in a literal sense.



Effects of roads on nature and wildlife can be includeprimsary and secondary.
Primary effects as per Van der Zangteal. (1980), Bonne(1991) and Forman (1995)
include habitat loss, disturbanamportality and as a barrier. These are represented in

Figurel.

Habitat loss: Construction of roads and railroads always implies a net lossldiffe
habitat. The physical encroachment on the land gives rise to disturbadcbkarrier

effects that conthbiute to the overall habitat fragmentation duafmastructure.

Disturbance: Roads, railroads and traffdisturb and pollutéhe physical, chemical and
biological environment and consequently alter habitat suitability for many plaoht

animal speciesol a much wider zone than the width of the road or railroad itself.

Corridor: Road verges and roadsides can however proeidges newhabitatsor serve
asmovement corridorfor wildlife. These beneficial effects of infrastructure are a major
challengeto planners and biologists as management and design must be adapted to a
wider landscape contextlortality: Traffic causes thdeathof many animals that utilize

verge habitats or try to cross the road or railroad. Traffic mortality has gewing
congantly over the years, but is considered as a severe threat only to a few species.

Collisions between vehicles and wildlife are also an important traffic safety issue.

Barrier: For most nofflying terrestrial animals, infrastructure implieeovement
barriersthat restrict the animals’ range, make habitats inaccessible and can finally lead to
an isolation of populations. The barrier effect is the most prominent factor in thdl overa

fragmentation caused by infrastructure.



Secondary effects include changasland use, human settlement or industrial
development, or resource exploitation, which may be induced by the construction of new

roads or railroads, etc.

Figure 1: Schematic representation of the five primary ecological effects of
infrastructure: Haitat loss and transformation, disturbance due to pollution and
edge effects, barrier and avoidance, mortality due to traffic and predation, and the
conduit or corridor effect. Together, the various primary effects lead to a
fragmentation of habitat. Modéd after Van der Zandst al. (1980).

There had been a few studies on the complex impact of the raiahadesads on
wildlife and landscapes and even on the ecological processes. Seiler (2004¢detie
ecological effects of roads. Five major categories of ecological effects have been
recognised by various workers (Van der Zaetial, 1980; Bennett, 1991; Forman and
Alexander, 1998). These include the loss of wildlife habitat, disturbance and pollution of
physical, biological and chemical environméhereby altering the habitat suitability for
organisms, death of animals, acting as a movement barrier restricting the animal’s range

and isolating the populations due to fragmentation. Seiler (2001) also ddstirde



different views where the road sides and verges are argued to be refuges, new habitats

and movement corridors therebgnefitingthe wildlife.

A number of studies abroad have shown the impact of road infrastructure on the
wildlife in the surroundings (Hodson, 1966; Van den Tempel, 199d@isko al, 1998;
Sheparcet al, 2008). Amphibians have been considered as one of the most affected due
to transport infrastructure (Vestjens, 1973; Blaustein and Wake, 1990; Reh and Seitz,
1990; Fahriget al, 1995). The roads would kill a constant proportion of a population and
therefore can have a significant impact on rare species. In general, species that occur in
small isolated populations, require large extensive areas for their home ranges, or exert
long migratory movements, are especially sensitive to road mortality. The larger their
home range, the more often individuals will encounter roddse smaller their
populations, the higher the relative importance of each individual. This could be the case
of elephants irnits Ranges, where elephants afeen confined to several fragments of
natural areas and finding difficulties to roam freely in the range. Naturally, collisions
with wildlife can only occur where a road or railroad dissects a species’ habitat, but local
factors can alter the relationshipnsiderably. Road kills seems to increase with traffic
intensity, but very high traffic volumes, noise and vehicle movement seem to @pgl m

animals and mortality rates may not further increase with traffic.

Unfortunately, there is no clear understaigdin the impact of roads on any of
the ecological aspects including ecological quality of the areas in. lIAdraimber of
factors such as road characteristics, landscape topography and hydnoimyand slope
and vegetation influence the impacts. Thepact on wildlife is also a factor of the

sensitivity of the species. Road constructioramarea amounts mostly to clearing of



vegetation leading to opening up of closed canopy thereby with a direct impact on the
vegetation especially at the edges. This could also affect the arboreal animals in the area.
The possible changes in soil density, landscape relief, surface and groendioves

will affect ecosystems, vegetation and fauna in the wider landscape. There would be a
definite change in the micdimatic conditions and wind and light intensity, which
would ultimately change the species composition favouring the light demanding ones.
The microclimate alterations will have a direct impact on the species such as lichens or
mosses. Effects on vegetation and fauna due to edge effects have been reported up to
several tens of meters away from the road (Ferris, 1979; Elleebeig 1981; Mader,

1987).

Road maintenance and traffic aggravate edge effects on the surrounding
environment by noise and pollution. Most of the pollutants accumulate in close vicinity to
the road, but there are possibilities of long distance spread of these pollutants and dust
Traffic mobilises dust from the road surface that deposits along verges &edniearby
vegetation. A number of impacts due to various pollutants have been recorded from
elsewhere (Scanlon, 1987; Reck and Kaule, 1993; Bauske and Goetz, 1993; Aaerbach
al., 1997; Blomqvist, 1998). Traffic exhaust contains polycyclic aromatic hydrocarbons,
dioxins, ozone andhany fertilizing chemicals, which in high concentrations can cause
physiological distress to animals and plants (Reck and Kaule, 1993; Scanlon, 1991).
Changes in plant growth and plant species diversity induced by traffic exhawstbeen
observedasin lakes (Gjessingt al, 1984) and in heath land more than 200 m distant

from the road (Angold, 1997).



Traffic noise is another agent of disturbance that spreads far into therengimt.
Disturbance effects by noise are comparatively less understoodc T@se is reported
to be annoying to most humans with long term exposure inducing psychological stress
and eventually lead to physiological disorder (Stansé¢ldl, 1993; Lineset al, 1994;
Job, 1996; Babisclet al, 1999). Though there had been guestions on stress among
animals, timid species might consider traffic noise as a token for the human presence and
consequently avoid noisy areas. Birds seem to be especially sensitivadouisk, as it
directly interferes with their vocal communicati@md thereby affects their territorial
behaviour and mating success (Reijnen and Foppen, 1994). Various studies have
documented reduced densities of birds breeding near trafficked roads (Veen, 1973; Rat
1979; Van der Zandet al, 1980; Ellenberget al, 1981; lllner, 1992; Reijnen and
Foppen, 1994). Reijnent al. (1995) observed that bird densities in open grasslands
declined where the traffic noise burden exceeded 50 dbA. Environmental factors such as
the structure of road side vegetation, the typadyacent habitat and the relief of the
landscape and the traffic volume will influence both noise spread and bird densities a
thus alter the amplitude of the noise impact (Reijeeal, 1997; Kuituneret al, 1998;
Meunier et al, 1999). There are alspossibilities of mammalian vocal and chemical
communication getting affected due to the roads and the related factors. Though
empirical studies are scarce, the National Tiger Conservation Authogtieteline on
inviolate area for tiger conservationatso based on disturbances of all types which are

detrimental to wildlife in all respects.

In addition to the reports indicating negative impacts of roads due to various

reasons, there are observations suggesting great potential of roadsides to support a



diverse plant and animal life (Hansen and Jensen, 1972; Way, 1977; &laded 983,

Van der Sluijs and Van Bohemen, 1991; Sj6lwetdal, 1999). The surface of roads
(mainly small roads with little traffic) may be used as pathways by larger mammals.
Vehicles and humans may serve as vectors for plants, seeds or small, lessamoiale
(Schmidt, 1989; Bennett, 1991). This may offer an explanation for the high proportion of
exotics and weed species found along roadsides (Maddr 1983; Tyser and Wiay,

1992; Ernst, 1998). The spread of weeds and alien plant species along roads is considered
as a severe threat to the native flora in many nature reserves (Usher, 1988; Spellerberg,

1998).

For larger animals, roads and railroads hardly comprise arsygahyparrier. Most
mammals, however, are sensitive to disturbances by humans. Smell, noise and vehicle
movement as well as experiences with human encounters may repel the animals from

approaching the road corridor.

Wild animal road kills is the major inagt of roads that passing througtotected
Areas(Coffin, 2007) Animals with slow moving ability such as amphibians, repties
the major victims of tyes. Anphibians have been considered as one of the most affected
taxa due to transport infrastructuMestjens, 1973; Blaustein and Wake, 1990; Reh and

Seitz, 1990; Fahrigt al, 1995).



Chapter Il

REVIEW OF LITERATURE

Roads represent one of the most widespread forms of modification of the
landscape (Trombulak and Frissell, 2000; Smith, 1990). ifigact of roads on the
natural environment was a matter of debate in the early days (Stoner, 1925).There had
been studies on the impacts of roads on wildlife and ecological effects of(Huton,

1966; Van den Tempel, 1993; Roditisal, 1998; Sheparet al., 2008;Vestjens, 1973;
Blaustein and Wake, 1990; Reh and Seitz, 1990; Fatrad, 1999. Roads are major
features of most landscapes that impose an array of ecological effects. Road
developments affect and modify the habitat conditions, which in turn influence the
abundance and distribution of plant and animal species, i.e. biodiversity of the impacted

areas Nlevena Kambourova-lvanow al,2012).

Studies by Mader (1984) observed that human encroachments and developmental
activities continue to threaten the wildlife by fragmenting their habitat and isolating the
residential animals. The loss and change in habitat extent beyond the roéet{Smge
1998). Research indicates that the combined ecological effects may extendl dudvmar
the road edgdeyond 100 meters, delineating a “regftect zone.” (Jochimseat al,

2004).

Roads have become one of the growing threats to animal and plant populations
(Forman and Alexander, 1998; Trombulak and Frissell, 2000). Jochietsah,(2004)

suggested thathen interpreting road effects on the surrounding wildlife, it is important



to consider the history of a particular road, including opening date and any changes

concerning vehicle access.

Coffin (2007) assessed ecological effects of transportation systems aed mor
specifically roads. According to Coffin (2007), the roads have a wide varietynudy,
or direct, ecological effects as well as secondary, or indirect, ecological effects on the
landscapes that they penetrate. Ecological effects include theolosildlife habitat,
disturbance and pollution of physical, biological, and chemical environment, death of
animals and acting as a movement barrier (Van der Zanhdé 198Q Bennett, 1991;

Forman and Alexander, 1980).

Litvaitis and Tash (2008) consicl vehiclerelated mortalities of wildlife as the
most conspicuous environmental effects of roads. The factors that are contributing to
wildlife-vehicle collisions are vehicle speed, traffic volume, road width, animal
abundance and roadside vegetation, time of day / year, and habitat diversity along the
road. The respective widths and densities of roads, in addition to associatedetvafs
and speeds, affect ro#dl rates (Forman and Alexandelr998). Research indicates that
more vagile (i.e., tendg to change location over time) species are more likely to suffer
from road mortality. Carr and Fahrig (2001) suggest that as dispersal ésstaoiease
so does the likelihood of road encounter and consequently mortality risk for a given

anuran species

Through direct mortality on the roads (Ashley and Robinson, 1996), or indirect
effects such as the modification of adjacent aquatic and terrestrial conesanibugh
vehicle exhaust or runoff (Turtle, 2000), or barriers for movement (Getlal, 1974, or

increased predator activity near (Ortega & Capen, 1999) roads contribute to reduced

9



average heterozygosity and genetic polymorphism (Reh and Seitz, 1990). Increased
mortality and barriers to movement may influence species demographyeaedigw,
consequently having an impact on overall population stability and persistence (Jacthims

et al, 2004).

Roads play major role in killing animals by collision with vehicles (Trumbulak
and Frissell2000), which is mainly dangerous to small mammals, reptieghibians
(Adams and Geis, 1983; Ashley and Robinson, 1996; Fahaf, 1995; Hodson, 1966),
birds and other animals. Studies suggest that low traffic volumes may be sufficient to
cause high levels of amphibian mortality, but generally the mortalieyincreases with

traffic volume (Jochimseat al, 2004)

Impact on Amphibians and Reptiles

Species with a metapopulation structure are considered vulnerable to habitat
fragmentation because their subpopulations periodically go extinct locally aricbenus
re-established through dispersal from neighboring sources (Leh¢ihah 1999). The
characteristics of the roads themselves (i.e., construction activities, pzadhg overall
road density in an area, and traffic level and patterns) are consioheleplendent
variables that potentially affect amphibians and reptiles, both directly ratickatly.
Direct effects are considered to involve injury or mortality during roadtcoction (e.g.,
inadvertent burial or death from blasting) or subsequent gdlysontact with vehicles.
Indirect effects include habitat loss, fragmentation and alteration (e.ggeshan
temperature, moisture, light, noise, pollutants, or quality of available Halath
changes may influence the behavior, survival, growth eptoductive success of

individual animals (Jochimsest al, 2004).
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Increases in the noise and light levels may disorient an animal preventing them
from crossing a road by posing a risk or obscuring cues necessary to follow cehajn pa

thus interfering with ecess to cover, food and mates (Jochinetext, 2004).

Amphibians and reptiles possess a variety of biological characteristics that
influence their vulnerability to road effects. Factors influencing the frequespmed,
distance and timing of avements can increase susceptibility to direct road mortality.
Characteristics such as ectothermy (body heat derived primarily from exteunc¢s),
skin permeability (esp. amphibians) and behavioral responses to light and aoise c

increase susceptibility to indirect effects (Jochimstieal, 2004).

The habitat requirements of amphibians and reptiles vary seasonally.cofaeref
the distribution of resources across the landscape relative to roads can influence
mortality. These resources are associateith vefuge, mates, and prey that tend to be
concentrated in distinct habitats that are patchily distributed (Jochiatsaly 2004).
Amphibians migrate in mass numbers between breeding ponds and terrebitatk ha
(Holdgate, 1989; Ashley and Robinson, 1996; Semlitsch, 2000). A flow of 10 vehicles
per hour resulted in 30% mortality of females in a population of common tBadfis (
bufo) migrating across a road to and from a breeding pond in the Netherlands (van
Gelder, 1973). The author estimated that ghéi traffic load of 60 vehicles per hour
would result in 90% mortality. Similar mortality rates were estimated in Germdrgre
a flow between 2410 vehicles per hour may kill at least 50% of the common toad
migrants (Heine, 1987; Kuhn, 1987). As reported in Reh and Seitz (1990), the estimated
survival rate of toads crossing roads with4®4cars per hour varied from zero (Heine,

1987) to 50% (Kuhn, 1987).
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For amphibians, road mortality may be proportionally high during pulses of
movement related to flughtions in water level (Smith and Dodd, 2003), breeding
(McClure, 1951; Hodson, 1966; Fahmyg al, 1995; Ashley and Robinson, 1996) and
dispersal (McClure, 1951; Palis, 1994; Ashley and Robinson, 1996; Smith and Dodd,

2003).

Carpenter and Delzell (1951) observed 873 rkidldd anurans of 8 species in
nine surveys along a OMile stretch of road in Michigan. In Britain, common frogs
(Ranatemporarig experienced the greatest number of fatalities (409 individuals) among
the 16 species (representing agexcludingbird data) recorded during daily surveys
along a 3.2 km route (Hodson, 1966). During over 84 nights observation by van Gelder
(1973), deaths of 122 common toads were observed along a 1.5 km section of road near
breeding ponds in the Netherlands (van Gelder, 1973). Cooke (1989) reported the mean
annual mortality of 93 common toads near a breeding site in Ramsey, Cambridgeshire,
England over a 21year period. Over the course of one evening, Palis (1994) documented
the mortality of 55 southern Ipard frog Rana sphenocephglanetamorphs (tadpoles
that have recently gone through metamorphosis) emigrating across a 0.3 km s#gment
road adjacent to a pond in Florida. During the spring mating season in Ottawa (Canada),
Fahriget al. (1995) traveled 506km (along three road segments) and counted a total of

1,856 dead frogs over six evening surveys.

Anurans comprised 92.1% of vertebrate road kills (32,000 total individuals
representing 100 species) identified along Long Point Causeway in Ontario, with
northern leopard frogsRana pipieng accounting for 85.4% of the total casualties

(Ashley and Robinson, 1996). During one event in July 1996, more than 50 Couch’s

12



spadefoots§caphiopus couchivere observed killed along a 3.84 km segment of road in
SaguaroNational Park. Additionally, 279 road killed toads, nearly all Sonoran desert
toads Bufo alvariug, were observed following one night of heavy rain (Kline and
Swann, 1998). A study conducted over a 33 week period on a motorway in France
documented the road mortality of 466 anurans (five species), which accounted for 21% of
all vertebrate casualties (Lodé, 2000). In Kouchibouguac National Park (Canada), m
than 54% of the 3,975 anurans encountered over eight years of road surveys were dead

individuals (Mazerolle, 2004).

Herpetofauna with less dispersal ability and greater sensitivity to habitat alteration
than birds and mammal may be more sensitive to barrier effect of roads (deMaynadi
and Hunter, 2000) and local populations may become isolated aneasmgly
susceptible to extinction (Mader, 1984). Reptile examples comprise miglkahayior
including movements related to fluctuations in water level (Bernardino anginijsé,

1992; Aresco, 2003; Smith and Dodd, 2003), adult males searching for (Bate®tet

al., 1999; Whitaker and Shine, 2000), nesting migrations of adult females in the spring
(Fowle, 1996;Bonnetet al, 1999; Haxton, 2000; Baldwiet al, 2004) and neonatal
dispersal during late summer or early auturBonnetet al, 1999; Enge and Wood,

2002; Smith and Dodd, 2003).

Snake movements occurred during periods of increased human visitation to the
refuge resulted in higher road mortality during both spring and autumn migrations
(Jochimsenet al, 2004). Bernardino and Dalrymple (1992) found that the seasonal
migration of snakes in Everglades National Park was significantly affected by the

fluctuation of water levels. An increased movement of snakes during the dry season
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coincided with a greater influx of visitors to the park, resulting in 56% of 10 all annua
road casualties. Conversely, several studies suggest that nocturnally active species have
reduced susceptibility to road mortality due to lower traffic levels (Detddl, 1989;

Enge and Wood, 2002).

Few studies have examined theesp of crossing animals, but slow movements of
amphibians (Hels and Buchwald, 2001), turtles (Gibbs and Shriver, 2002) and snhakes
(Andrews, 2004) have been documented. While the speed of amphibians and turtles is
likely fairly consistent across species hifit each group, the crossing speeds of snakes
vary significantly interspecifically, insinuating that snakes could suffer a greaige of

road mortality rates than other taxa (Andrews, 2004).

Crossing angles across the roads also have some impact dfewildrtality.
Two reptile studiesperformed with snakes, reported that individuals consistently move
perpendicularly across the road, taking the shortest route possible (AndrewsSRio@4
et al, 2004). Behavioral characteristics may also increaseesgtibility to road related
mortality. For example, some species of snakes may be attracted to road surfaces to
thermoregulate (Klauber, 1938ullivan, 1981; Ashley and Robinson, 1996) or scavenge
from carcasses (Smith and Dodd, 2003). Some species of toads may use roads under
street lights to forage for insects (Neill, 1950). Migratory behaviors argelly
genetically controlled and therefore may limit an individual’s ability to readily adapt to a
road that interferes with its route (Langton, 1989). McClure (1951) observed peak
mortality of snakes (all species included) during May and October, when indsvzidua

were frequently observed basking on road surfaces during cooler temperatures.
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Studies have provided evidence that road mortality may detrimembagiact
populations of species with low reproductive rates (Rosen and Lowe, 1994eRaky
1994; Fowle, 1996; Kline and Swann, 1998; Gibbs and Shriver, 2002). Individuals that
inhabit small home ranges and limited dispersal ability are subject adigsokffects

resulting from fragmentation (Andrews, 1990; Boarman and Sazaki, 1996).

A turtle’s innate slowness increases the time spent crossing a road and therefore
increases exposure to traffic (Gibbs and Shriver, 2002). Turtles made up 4% of ghe 6,72
wildlife casualties observed along Nebraska's highways with ornate bobesturt
(Terrapene ornatarepresenting half of those losses and suffering the heaviest on June 22
(McClure, 1951). Ashley and Robinson (1996) recorded the road mortality of 758 turtl

representing 5 species along a 3.6 km section of Long Point Causeway.

Jochimseret al. (2004) observed that the road mortality rate of saurians is lower,
which is due to their relative high speed and ability to cross roads fastdrerifuote,
researchindicates that certain species do not migrate seasonally and exhibit high site
fidelity within small home ranges, limiting their encounters with roads (Rutherford and

Gregory, 2003).

Fitch (1949) encountered a total of seven glass liz&gkiéaurus venslis) over
the 8,480 miles traveled withWestCentral Louisiana. McClure (1951) documented the
road mortality of 95 lizards across Nebraska’'s highways, with heavy losseg dune.
An incidental survey conducted over 19,041 kilometers in northern Alabaported the
road deaths of 8 lizards (Dodst al, 1989). Surveys conductday Kline and Swann
(1998) in Saguaro National Park between 1994 and 1996 documented the road casualties

of diurnal lizard species and Gila monstekdelpderma suspectymRodda (1990)

15



recorded a total of 65 green iguanigiéna iguana killed during a one year survey in

the llanos of Venezuela.

Impact on Birds

Bird species are likely to be killed on the road while they ferfag seeds or
carrions. Many road kills of granivorous birds are attributed to grain gpid#éong road
sides and seeding grasses adjacent to roads (Hodson, 1960 & 1962; Vestjens, 1973;
Dhindsaet al, 1988).The death of bird species may occur while they are dust bathing or
taking grit from the road edge ¢@dson, 1960andl962; Brownet al, 1986) or while
hawking (hunting) for insects low over the road (Hodson, 1960). Traffic noise may
interfere with breeding birds’ ability to hear bird song, which they rely on tachttrates
and establish breeding territories. Among the birds, nocturnal birds had the highest
mortality since they come to road to prey on amphibians and rep8lelatet al,
2011. In UK, birds that use roadside verges as a food resource, those that walk rather
than fly across the road (such as moorh@allinula chloropus),and corvids that
scavenge on other road Kills, are particularly susceptible (Mead, 1R6@jls are a
source of food, salt, maciand microelements, and gastroliths in winter (Broweleal,
2000; Erritzoeet al, 2003). These sources are commonly used by birds (Gollob and
Pulich, 1978) making them vulnerable to motor vehicle collisitasirfenceet al, 2009;
Russsellet al, 2009; Hoskin and Goosem, 2010; Barthelmess and Brooks, Zlddy.
may be attracted to roatkerges forforaging, or occasionally for breeding, especially
when the surrounding landscape is unsuitable for these purposes. Eighteen different
species of birds were recorded as using various sections of the roadside verge in on

Danish study (Laursen, 1981). A total of 228 individuals of 32 species of birds were
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found dead on the roads in Kumbhalgarh Wildlife Sanctuary (KWS) in Rajastan (Anil

Kumar 2004).
Impact on Mammals

Globally, many studies have been done on road mortdlityammals (Newmark,
1992 Drews, 1995; Newmarlet al, 1996; Richardsoret al, 1997). For many
endangered mammalian species around the world, traffic is considered as onaadtthe
importantreason®f mortality (Harris and Gallagher, 1989). Road mortality is by far the
most ggnificant source of mortality in the endangered Florida panthelis( concolo},
accounting for more than 50% of all known deaths (Harris and Scheck, 1991; IHdrris a
Gallagher, 1989). Recently in south India, a leopard was killed by vehicular aollisi
(Baskaran and Boominathan, 2010). Traffic casualties in otters are most diketgur

where roads cross over watercourses (Phiitad, 1999).

Among the mammalian fauna, tBennetMacaqueand crested grey langur come
close to the road to beg from tourists leading to higher incidents of mortality due to
highway traffic(Baskaran an®oominathan 2010)Southwicket al. (1976) documented
in detail the effect of artificial feeding on behavior and ecology of RhEseaqus.
Artificial feeding alters thir diet, home range and primary habitat that further influenced

social behavior and the spatial distribution of the animals (Pragatheesh, 2011).

Several authors have recorded the negative effects of artificial feadthgoad
kill studies on Hanuman lgars Semnopitheaus entellus India (Mohnot, 1974;
Agoramoorthy, 1987; Rajpurohit, 1987; Rajpuradtital, 1997; Chhangani, 2000, 2001
and 2004). During summer and late winter, individuals M&caque were attracted

towards the road because of food offered by humans. The encounterViteagjus on
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the line and road transects survey showed that the use of roadside habitats in summer and
winter was relatively high and gradually decreased towards the foresbrintehnere no
individuals were seen durirgummer Pragatheesh, 2011The highestnumber of road

kills was taking place at a locatiomhere the frequency of feeding (artificial feeding) by
passersby was higtP{agatheesh, 20L1Apart from collisions, fire and plastics play

major roles in animahortalities(Selvanet al, 2017).
Studies in India

In India, unfortunately, there had been only very few observations on the impact
of roads on landscape and the behaviour of animals in terms of changes in activity,
feeding habits, breeding and other aspects. Most of the studies, mostly of short term
nature, hae been on the impact on selected groups of animals or species. These were
also on the mortality. Presence of road and their impact on elephants havesmdéed
by Desai and Baskaran (1996), Meret al. (2005) and Vidya and Thuppil (2010). There
are a number of studies in India on the road kills along the highways. Sharma (1988)
reported animal deaths on NH 11 in Bharathpur. Based on one year long observations, he
recorded 439 casualties, whighcluded amphibians, reptiles, birds and mammals.
Gokula (1997) reported mortality in snakes due to highway traffic in the drgiudecs

forests of Mudumalai Wildlife Sanctuary, Tamil Nadu.

Kumaraet al. (2000) reported road kills in Indira Gandhi Wild@iSanctuary. A
month long study by Vijayakumaat al. (2001) reported mortality of herpetofaufiam
the highway segments passing through rainforest fragments and teasgardthe
Anamalai hills, where more amphibians were killed. Seventy three reptes seen

killed against 311 amphibian€hhangani (2004) recorded 228 birds of 32 species in the
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highways passing through Kumbhalgarh Wildlife Sanctuary in Rajadfi@asharya and
Tere (2007) reported their observations of road kill in the AraAdmecdabad roadDas

et al.(2007) reported the reptile mortality along the NH 37 passing adjacent t@akgeir
National Park. The five month long study recorded 68 instances of road kills. The four
day survey of amphibian mortality on roads in the Sharavathi river basin recbtded
individuals of 13 species (Seshadtial, 2009).About 50 kills, mostly of herpettauna

and also birds and mammaigere recorded in a one month long observation along the

NH 220 in Kambam - Kumily road (Selvan, 2011).

There hadnot been any study on the road kills in Kerala except the long term
ongoing ones in Chinnar and Sholayar (Easa, Pers. Commn.). The roads passing through
Wayanad and parts of Karnataka have been in the centre of a debate because of the night

traffic ban almg the roads.

There are three major roads that connect Wayanad with Karnataka and Tamil
Nadu; Sulthan Bathery Gundulpet, Mananthavady Mysore and Mananthavady
Kutta. These roads pass through Wayanad Wildlife Sanctuary. People in Wagdnad a
other didricts of Kerala dependn these highways and hence the number of vehicle
through these roads is also higher. Because of high vehicular intensity theralseer

reports of many wild animal road Kkills.

Increasing number of wild animal road kills in the National Highway 212 between
Gundulpet and Sulthan Batlyarvas cited as the reason tbe Government of Karnataka
to prohibit traffic of all kinds of motor vehicles along this NH between 9.00 p.m. and
6.00 a.m. This ban was to avoid disturbance to the wildlife of Bandipur Tiger Re&erve.

the same time, night traffihrough Nagarahole Tiger Reserve was also barbedng
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the course of various debates on the subgajgestionsvere made by the Karnataka
Forest Department that alternative road leadingvayyanad from Mysore via Hunswr

Gonikkuppa —Kutta — Mananthavadys in existenceand joinNH 212 at Kalpetta and
that this would be lengthier by 60 km than the existing rottewever, there was no

guantitative data to show that the traffic through tbed is safe for animals.

Objectives

The present study was aimed at evaluating the number of wild animal road kills on

Mananthavady Kutta highway passing through Wayanad Wildlife Sanctuary.
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CHAPTER Il

STUDY AREA

Wayanad, consisting of the forests unttex administration of North Wayanad,
South Wayanad and Wayanad Wildlife Divisions form a major portion of Nilgiri
Biosphere Reserve and is a part of larger contiguous landscape consisting of dVayana
Bandipur, Mudumalai, Sathyamangalam, BRT Hills and aphte Eastern Ghats. The
sanctuary also falls within the notified Elephant Reserve VII and the iNdgsphere
Reserve. Wayanad Wildlife Sanctuary, notified in 1973. This also forms a fptmt o
Elephant Reserve No. 7 comprising elephant habitats irala&eMamil Nadu and
Karnataka. Wayanad sanctuary is contiguous with Bandipur Tiger Reserve and
Mudumalai Wildlife Sanctuary in the South and Southeast and Rajiv Gandhi National
Park in the North and Northeast (betweef 2 and 12 7' N latitude and beteen 75
28" and 78 36’ E longitude). The total extent of area is about 520.78 krfwhich
344.44 kni form the Wayanad Wildlife Sanctuary (F2y Out of this, 242.954 kfrare

natural forest and 101.437 krare plantations, mainly of teak.
Wayanad — a history

Easa and Sankar (2001) has given a brief history of the area. ‘Wayanad’ derives
its name from the numerous swamps (locally calledagalg. Francis (1994) described
the political history, forest, agriculture and wildlife in Wayanad in earliaysd
According to Francis (1994), the forests of Wayanad vieieg almost interminable

subtropical jungle in which grow trees and plants unknown to the higher levels and its

21



animal, bird and insect life (not forgetting its leeches) being more in evidentenore

varied. Itis in short a botanist’s paradise and a naturalist’s El Dorado

Fig. 2 Location map of Wayanad Wildlife Sanctuary

Paddy was the commonest crop mostly cultivated in the swamps. The dry higher
grounds were cultivated with crops suahragi and chama. These were often grown on
the shifting system. Wildlife was so numerous that crop raiding was frequerding-en
continuous watching were the methods to prevent wild animals from damaging the crop.
According to Francis (1994)ne ofthe characteristics of Wayanad fields is the large

number of watchers or raised platforms (machans) which are dotted about them

22



Coffee was probably the first plantation crop to be introduced into Wayanad in
1828 and by 1839, its cultivation became an enterprise. This was the beginning of a
series of monoculture plantations such as tea and then extensive deforestatismépr ra

teak. The plantations are considered to be the actual start of deterioration ditdite ha

The human population was so low that labour was a problem and the Britishers
once even thought of encouraging or forcing the Badagas of Nilgiris to migrate to
Wayanad to make agriculture extensive and profitable. The tract was feared for its
malarial fever that people were reluctémimove to the area. But in the fifties, after the

state reorganization, there was a mass invasion of the forests of Wayanad by the settlers.

An increase in the labour requirement due to commercial plantations lead to the
replacement of ‘Kurumban’ trdds with coolie labourers brought from elsewhere and the
number of settlements increased. The commercial activities and the increased settlements
had its effects on the once continuous stretch of thick forests. As the population
increased, the settlemsrbegan to intrude the neighbouring forests thus fragmenting the
wildlife habitat. The developmental programmes that followed contributed further to the

deterioration of the remaining forest areas.

During the dawn of the century, the area was protect&ksasrved Forests under
the jurisdiction of Chedleth Range. Subsequently, Sulthan Battery Range was formed i
1924. After 1958, South Wayanad was managed under Kozhikode Forest Division and
North Wayanad under Wayanad Forest Division. The area was etb@a®anctuary in
1973 and brought under the Wildlife Division in 1985. Gopinathan (1990) has given a

detailed description and history of the Sanctuary.
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The forest of Wayanad could be considered as three Regions based on the

contiguity of forests.

Southern Region- comprises the forests of Muthanga, Sulthan Bathery and Kurichiat
forest Ranges. The Region starting from Nulpuzha reserve extends throtah, Ke
Karnataka and Tamil Nadu trijunction to the Kabini riverbank. Its contiguitly tiie

Padiri Reserg of Chedleth Range is lost due to the encroachment in Pulpally forest areas.
However, contiguity is maintained through the forest of Padri reserve and a narpow s

in Karnataka side. A major portion of this region is bordered by Kabini river, both sides
of which are under cultivation. A major portion of the segment is bordered by #stsfor

of Mudumalai Wildlife Sanctuary and Bandipur Tiger Reserve of Karnataka. There a

about 88 settlements in the Southern Region.

The forests in this Region represamte of the best examples of dry deciduous
forests in the state. Presence of extensive bamboo break is one of the most important

characteristics of the area.

Northern Region- The northern region in Wayanad extends from the Shanamangalam,
Kartikulam resere forests bordering North Padri reserves through the highly fragmented
patches of Begur and Tholpetty Ranges of North Wayanad and Wayanad Wildlife
Sanctuary division respectively. This has contiguity with Periya, Kottignd
Mananthavady of North Wayanashd Kannur Forest divisions. Rajiv Ghandi National
Park of Karnataka is located on the East. The fragile, unique ecosystenruvaKu
islands falls between this region and the Central region. There are aboutddbiescin

the northern region. The vegetation types in the region vary from evergreen to deciduous

types.
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Central Region The central Region comprises the forest of Padri reserve under the
administrative control of Chedleth Range of South Wayanad Forest Division. réwnar
strip of forest alonghe Kabini river is bordered by Kabini river. Both sides of Kabini are
under cultivation. Electric fencing leaving a gap for elephant movementcisrdtee
cultivated areas along the Kabini on one side. A large part of the forest fallstbader
moist deiduous forest with bamboo break. There are 14 enclosures of which two occupy

a vast expanse.

The sanctuary harbours a diverse group of animals. Most of the habitaists moi
deciduous type. However, patches of serergreens are also scattered througha
substantial portion of the sanctuary is also made up by plantations of teak. As part of a
concerted management intervention, attempt is being made to convert them to natural
forests. The diverse vegetation, the terrain (gently undulating with Karattim&b8 m,
the highest peak), the temperature(13° toGQ28nd the rainfall (about 200cm annually)
have worked up a synergy which makes this area a home to almost every major Indian

wild-animal species.
Wild animals of the sanctuary

The vegetation types and contiguity with the adjacent biodiversity rich aads |
to a diverse fauna. Asian Elephant is the largest in terms of numbers and biomass. The
area, which forms a part of the largest elephant habitat of about 12G0fn&mvith a
population of about 6500 elephants, is also considered to hold the most preferred elephant
habitat (Leimgrubeet al, 2003) not only a cynosure for the visitor's eyes but also the

cornerstone of wildlife management. Among the other herbivores, gaur, sambar, chit
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barking deer and wild boar are frequented. Others like the Common laBganet

Macaqueand even the very rare slender loris can also be seen.

The herbivores constitute the prey base for variety of carnivbigsr population
is reported to be about 7Deopad, wild dog, sloth bear, jungle cat and leopard cat are

the other carnivores in the sanctuary.

About 230 species of birds have been reported by Uthaman (1993). About 61
species of reptiles reported from the area include several groups. The Yarsgeities

of amphibians include 8 Western Ghat endemics.
Tholpetty Range

Tholpetty Range with an extent of 77 km? is a major wilderness part of Wayanad
wildlife sanctuary wittrich plant and animal diversity. Thaiealssighted in other parts
of Wayanad Wildfe Sanctuary are reported from the Range. The area is contiguous with

the forests of Nagarahole and parts of North Wayanad Forest Division.

There are two highwayspassing through or through fringdysore— Hunsur —
Gonikkuppa —Kutta — Mananthavady roat having a stretch of 13.16 km through the
Tholpetty Range. The other road to Mysore via Bavali passes through about 3 km of the
Range.During night, Mysore- Hunsur — Gonikkuppa Kutta — Mananthavadys the

major route for all interstate vehicles, besa of night traffic ban on the two other roads.

The existing night ban of traffic on the other two highways resuttattcreaseof
interstate traffic intensity on MananthavadyKutta road especially during nighin
Wayanad, Mananthavady Kutta highwg is linked to major tourist places like

Thirunelly temple and Tholpetty part of Wayanad wildlife sanctuary.
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A major part of the road passes througlbist deciduous forests with small
stretches of teak and eucalyptus plantations. Thermardridges aossthe rivers and
streams likeKalindi river and Cheriya Naikatty and Naikatty streams. In addition, there
are a few water holes in different locations (Ry. The rain fall data collected by the
Forest Department from Srambi at Tholpetty Check post indicate high rainfalhen J

and July (Fig. %

Fig. 3 There are streams and water holes on the road sides
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Fig. 4 Rainfall details of the Tholpetty Range area during April — November
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CHAPTER IV

METHODS

The Mananthavady Kutta road passing througha8ctuary was sampled from
April 2013 to November 2013A stretch of 13.16 km of the road were systematically
surveyed inthe early morning hoursA reconnaissance of the road on foot covering
different time periods of the day indicated lack of road kills during day time. Only@n tw
occasions, one dBonnetMacaqueand another of a turtle, kills were seen during day
time. Hence the time between 06:30 to 09:30 was selected for observation so that the
entire stretch could be covered within three holise etire road was surveyed in
continuous days within a month. The number of days covered in different months is
given in Figure5. Opporturstic encounterof kills were also recorded.On three

occasions, information provided by reliable persoasalso considred.

Fig. 5 Number of field days in different months
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The sighted road kills were recorded along with habitat and status of the
specimenThe kills werephotographed separately and with the surrounding habitat. The
locations of kils were recorded usinGPS. The recorded killwere removed from the
road to avoidoossiblerepetitiors. The species werngentified by referring the books on
the subjects (Egcrimmetet al, 1998; Daniels, 2002; Whitaker and Captain, 2008
assistance of experts were alsought for identification of some of the species or

confirmation of already identified ones.
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CHAPTER V

RESULT

The length of the road selected for observations was 13 km (Fig. 6). One hundred
sixty days spread over eight months were spent in the field recording the kiligeabser
The details are given in the FiglseThe number of days varied from 14 in April to 25 in

November.

Atotal of 2426 road kills were recorded during ApfilNovember, 20130f these,
2213 kills were of amphibians (Fig). The reptiles accounted for 153 numbers and
mammals 57 numbers. Bird kills were only three. The 2426 kills belod@ species
whichinclude 8 species of amphibians, 19 species of reptiles, two species of birds and 13
species of mammalélable 1). Of the speciesrecorded as road killgeptiles formed
about 46%, mammals 29%, amphibians 288d brds about 5%(Fig. 8). The monthly
distribution of animal kills observed during the period is given in Figyrevhich

indicates the peak in September

Among the amphibian kills recorded, the highest number was th@bmimon
Indian Toad Duttaphrynus melanostictyd000 numbers) followed bBi-colored Frog
Clinotarsus curtipeq991 numbers). Other amphibian kills include Indian Bull Frog
Hoplobatrachus tigerinugl30 nos,)Warty FrogZakerana sp(49 nos.), andronzed
Frog Hylarana temporalis(28) and Caecilians (12)l'he highest number amphibian
mortality on the road was recorded between August and October with the peak in

September (FiglQ). This is becausef the high mortality oBi-colored Frog Common
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Indian Toad Indian Bull Frog Warty Frog Bronzed Frogand caecilians during the

period (Figs. 11 - 1)7

Table 1. The details of animal kills observed during Apri- November on

Mananthavady — Kutta Road

Common Name

Scientific Name

Number of road
kills

Amphibians

Bi-colored Frog Clinotarsus curtipes 991
Common Indian Toad Duttaphrynus melanostictus 1000
Indian Bull Frog Hoplobatrachus tigrinus 130
Winged Gliding Frog Rhacophorus lateralis 2
Warty Fiog Zakemna sp(keralensis?) 49
Forest Toad Duttaphrynus parietalis 1
Bronzed Frog Hylarana temporalis 28
Caecilians Unidentified 12
Reptiles

Bibron’s Coral Snake Calliophis bibroni 3
Common Kukri Oligodon arnensis 3
Large eyed Bronze Back | Dendrelgphis grandoculis 1
Common Krait Bungarus caeruleus 3
Green Keel Back Macropisthodon plumbicolor 14
Common Indian Monitor | Varanus bengalensis 1
Nilgiri Forest Lizard Calotes nemoricola

Travancore Wolf Snake Lycodon travancoricus

Hump nosed Pit \fier Hypnale hypnale 94
Skink Unidentified 1
Cat Snake Boiga sp. 2
Russell’s Viper Daboia russelii 2
Indian Black Turtle Melanochelys trijuga 6
Checkered Keel Back Xenochrophis piscator 1
Shiedtailed Snake Uropeltidae 1
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Striped Keel Back Amphiesma stolatum 3
Montane Trinket Snake Coelognathus helena

monticollaris
Hill Keel Back Amphiesma monticola 1
Snake Unidentified 1
Aves
Spotted dove Spilopelia chinensis 2
Orange Headed Thrush Zoothera citrine 1
Mammals
Three stripedquirrel Funambulus palmarum 1
Indian Porcupine Hystrix indica 2
Small Indian civet Viverricula indica 2
BonnetMacaque Macaca radiate 1
Hanuman langur Semnopithecus entellus 1
GreyMongoose Herpestes edwardsii 1
Common Palm civet Paradoxurus hermaphrodites 1
Malaba GiantSquirrel Ratufa indica 1
Indian hare Lepus nigricollis 4
Painted bat Kerivoula picta 2
Rat Unidentified 27
Bat Unidentified 14
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Fig. 7 Number of animal kill in different groups recorded in Mananthavady
— Kutta Road

Fig. 8 Percentage odifferent groups of animals among oad kills recorded
on Mananthavady — Kutta Road
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Fig. 9 Monthly distribution of animal kills on Mananthavady — Kutta Road

Fig. 10 Monthly distribution of amphibian mortality on Mananthavady —
Kutta Road

35



Fig. 11Monthly distribution of mortality of various amphibian species on
Mananthavady — Kutta Road

Fig. 12Monthly distribution of Bi-colored Frog mortality on Mananthavady
— Kutta Road
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Fig. 13Monthly distribution of Common Indian Toad mortality on
Mananthavady — Kutta Road

Fig. 14Monthly distribution of Indian Bull Frog mortality on Mananthavady
— Kutta Road
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Fig. 15Monthly distribution of Warty Frog mortality on Mananthavady —
Kutta Road

Fig. 16 Monthly distribution of Bronzed Frog mortality on Mananthavady —
Kutta Road
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Fig. 17 Monthly distribution of caecilian mortality on Mananthavady —Kutta
Road

One hundred and fifty three reptile kills were recorded during the period of
observation. Of these, the highest number was thatuoip-nosed Pit Vper, Hypnale
hypnale Ninety four individuals of the species were observed to be killed on the road and
formed about 62% of the total reptile kill$&Green Keel Back Macropisthodon
plumbicoloraccounted for 14 kills, which was about 9% of the total reptiles killed on the
road. Bibron’s Coral SnakeCalliophis bibroni (3 no9g, skink (5 nog, Common Indian
Monitor Varanus bengalensi€lno), Indian Black TurtleMelanochelys trijuga6 nos)
and Nilgiri Forest LizardCalotes nemaricold4) formed about 29% ofhe reptile kills

recorded

The monthly distribution of reptile kills during the eight month period indicates a
peak in September (Fig.8). However, unlike amphibians, kills were recorded in all

months.The Hump-nosed Pit Vipekills were mostly in Octolreand then in September
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with a few in November (Fgy 19 - 20. The Green Keel Backills were mostly in

September followed by June and October (Fig. 21).

Fig. 18 Monthly distribution of reptile mortality on Mananthavady — Kutta
Road

Fig. 19 Monthly distribution of mortality of different reptile specieson
Mananthavady — Kutta Road

40



Fig. 20Monthly distribution of Hump-nosed Pit Viperkills on
Mananthavady — Kutta Road

Fig. 21 Monthly distribution of Green Keel Backmortality on
Mananthavady —Kut ta Road

During the present study, only three road kills of birds were observed. Two of

these were of mtted dove Spilopelia thinnessand one ofOrangeheaded Thrush
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Geokichla citrine The spotted dove kills were in October and November and the thrush

in SeptembefFig. 22).

Fig. 22 Monthly distribution of mortality of various bird species on
Mananthavady — Kutta Road

The monthly distribution indicase the highest mortality of mammals in

September followed by October, August and June (Fig. 23

Fig. 23 Monthly distribution of mammalian mortality on Mananthavady —
Kutta Road
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Fifty seven individuals of mammals forming about 29% of the total were
observed as road kills during the present study. These included nine identified species.
There were 27 individuals of unidentified rats and 14 individuals of unidentified bats.
Though rats formed the largest number of kills among the mammals, these could not be
identified because of the state of the kill leaving no chance to go for identificatioa to t
speciedevel. Only two could be identified out of the 14 bats. Other mammals included
BonnetMacaque Hanuman langurPorcupine small Indian civet, common palm civet,

greyMongoose, black-napdthare, three stripe8quirreland Malabar GiarBquirrel

Fig. 24 Monthly distribution of mortality of various mammal species on
Mananthavady — Kutta Road

Monthly distribution of mammalian species killedgiven in Figure24. Most of
the bats killed were in September though there had been a few in April, Mayraad J
The rat kills were observed almost all months except July. The largest number was

september followed by October.
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CHAPTER VI

DISCUSSION

Modification of landscapes has adverse effect on the plant and animal girersit

the area. The lineanfrastructural developments like roads and rail lines fragment the
habitat thereby isolating some of the animal groups sometimes leading to extinction
(Mader, 1984). It has also been reported to affect the seasonally or ammigalying
species forcinghem to take the risk of getting killed during the movement process
(Smith and Dodd, 2003;Whitaker and Shine, 2000). There had been observations
indicating that the nocturnal ones are not susceptible to mortality in places where the
traffic is less at nigh{Enge and Wood, 2002). Conversely, it is also possible that the

heavy traffic at night could lead to mortality of the nocturnal ones.

The slow moving animals like amphibians (Hels and Buchwald, 2001), turtle
(Gibbs and Shriver, 2002) and snakes (Andre2@4) are probably the groups which
will be most affected because of the roads. However, the snakes, which move

comparatively faster could probably escape from the speeding vehicles.

The Mananthavady Kutta road passes through moist deciduous forests wi
water sources intermittently thereby increasing the possibility of crossing the road.
During the present study of eight months duration, a total of 2426 kills were récorde
within a stretch of about 13 km. Of these, majority were amphibians and répalas
1). Of the 2 species, 19 were reptiles3 tvere mammals and 8 amphibians. Among the
reptiles, Hump-nosed Pit Vipewas observed to be killed in large numbétamp-nosed

Pit Viperis a Western Ghat endemMaranus bengalensi@mong the amphibian®i-
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colored FrogClinotarsus curtipess endemic to Western Ghats. Though caecilians could
not be identified because of the bad shape of the observed kills, there is every possibility
that a few of them could be endemic or endangefedong the amphibiarkills
observedClinotarsus curtipes, Duttaphrynus parietaéindHylarana temporalisand the

reptile Melanochelys trijugaare near threateneds per the IUCN Red Data Book.
Varanus bengalensis in Part Il of Schedule | of Indian Wildlife (ProtectioAgt.
Though not directly observedrionailurus bengalensigleopard cat) was reported at
least once by the Forest Staff. This is under Schedule | of Indian Wildtidée(®on)

Act.

The locations of amphibian kills are plotted in the Fig@Be Most of hese
locations are with moist deciduous forest and teak plantations. The kills veezenear
the locations with water sources like water holsnthly distribution of the recorded
kills indicate a peak in the number of kills in September (Bidollowed by August and
October. This is mostly due to the amphibian mortality (R)g.The Common Indian
Toadand theBi-colored Frogvere the most affected on the Mananthavady — Kutta Road.
Bi-colored Frogop the list with the highest number of kills and isear threatened one.
The breeding season Bi-colored Frogs reported to be from June Joly and that of
Common Indian Toadormally coincides with monsoon rains (Daniels, 2005). The time
taken by the tadpoles of Common Indian Tdadmetamorphose vaseaccording to
places and reported to vary from 45 to 90 days.Bikeplored Frog gather around small
tanks during breeding season (Daniels, 2005) and are susceptible to road kills while
migrating to breeding habitats (Stuaital., 2008). Juveniles of Common Indian Toad

tend to stay in large groups, slow moviagd hop after small insects. The Indian Bull
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Frog Hoplobatrachudigerinus,a slow moving frogurns lemon yellow during breeding
season, which coincides with rains. The baby frogs are brightly coledtiecxtensive
patches of green on the head and sides (Daniels, 200&jty Frog reportedly
congregate around small rain water puddles on road sides. The road kills observed in the
study area were both lemon yellow and the colour of the balyg.ffbe breeding habit

and the seasons explain the findings of the present study, where the amphibians are
getting killed in large numbers especially during Augt€ictober.lt was also expected

to be killed during the first heavy rains in June and thay I is possible that the kills

were washed out in the gushing water during the heavy rains leaving no ohareéng

it even on the edge of the rodgarlier studies in India have not reported such a huge

number of kills, especially in a short stretch of 13 km.

There were 19 species in 153 reptile kills recorded during the study. The peak
was in September followed by August and Octolddre locations of reptile kills are
represented in Figur26. Hump -nosed pit vipera Western Ghat speciesjth 94
individuals was the most affected. The monthly distribution of hetmosed mortality
shows that the kills wermostly in Augustand September. Théreen Keel Backthe
second largest in terms of number of kills, had the highest number of death in June,
September and OctoberHump-nosed Pit Viperns nocturnal and is found mostly in
deciduous forests and plantations. They are rather slow moving with breeding season in
March— September (Whitaker and Captain, 2008). It feeds on frogs in addition te reptil
eggs, rodents etdsreen Keel Backa crepuscular species’ eggs hatch in August
October. The most preferred prey is the toddhe Travancore Wolf Snakies nocturnal

and feeds on toads and frogaissell’s Vipetis also nocturnal, found in forest edgexd
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feeding on rodents. The nocturnal behavior, the feeding habit and breeding seasons
explain the large scale mortality of these two species. [flégan Black Turtle
(Melanochelys trijugg near threatened speciés the slowest among the reptiles
obseved to be killed on the roamhd explains the six kills recorded during the studly

the kills were near water sourc@$e three kills of the rarely sighté&hlliophis bibrioni

is interesting as record of its occurrence in the area.

There were only three kills of two bird species, which is comparatively neagligi
Spotted dove is a granivorous and are commonly seen on the roads make it more

susceptible to vehicle hibrange Headed Thrusé a ground dweller.

The locations of mammalian kills are plotted Figure 27.Rat was the largest
group observed to be killed. Unfortunately, except for a bandicoot, 26 kills could not be
identified because of the smaller size and the stage of the carcass. Only two kills of
painted bat could be identified out the 14 bat kills observed during the study period.
Indian hare, which is normally seen running in crissoss manner along the road is not
much killed. There had also been instances of just signs of fresh blood and hair of this
animal indicating the possibility of removing/taking away the dead one after getting hit.
The small Indian civet?orcuping common palm civeandgrey Mongoosekills indicate
the vulnerability of nocturnal/crepuscular species. Mal&biant Squirrel kill was at a
location, where there waa problem of canopyonnectivity indicating the need to
maintain/restore canopy connectivity for facilitating easier movement of arboreal
mammals. These could also be the reason for the mortality of primates though both the

species hit by vehicle are not strictly arboreal. Bwnet Macaquemortality also
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indicate the need to totally ban feeding of the animals by the visitors andiesony

away of food waste and food containers/packets.

Fig. 25 Locations of amphibian kills on the Mananthavady Kutta road
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Fig. 26 Locations of reptile kills on the Mananthavady — Kutta road
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Fig. 27 Locations of mammalian kills on the Mananthavady — Kutta road
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Details of number of vehicles during day time in September were collected
during morning hours. The number of goods carriages running at night and recorded by
the Forest Check Posts at Tholpettgsvalso collected for a comparison. When the
average number of vehicles including bikes, car, bus and goods carriages was 63 during
day time, the number of goods carriages varied from 28 to 64 during nigkte seems
to be not much correlatiobetweenthe volume oftraffic and the mortality of animals.

The available information indicates the possibility of nocturnal animals getting killed
during night hours due tine less importance given to the smaller animals by the vehicle
drivers. However, thisspectneeds further studies and careful scrutiny with more data

on volume of traffic for confirmation.

The habitat on the west side of the road is comparatively narrow with human
habitations. Naturally, access to a wider landscape o the eastern side wid ocegssing
of the road with the risk involved. This also emphasizes the need to have larger

undisturbed landscape for long term conservation.
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CHAPTER VI

CONCLUSION

The study indicates the vulnerability of the smaller, nocturnal animals sodatderhis is
especially true of the amphibians and reptiles. The findings have management
implications especially in the wake of the threatened status of some of tiessipes

evident that the drivers do not give much importance to these groups may be because of
the lack of sighting of these on the road. It will be good if a briefing is done for the
information of the drivers. It is also suggested thed breakers are established at
vulnerable points like the turnings and areas with water holes. Canopy connecdiyity m
have to be maintained or established through planting of appropriate specieshalong
road sides, wherever it is required. Artificial canopy bridgey help till such permanent

solutions are in place.
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Photographic documents
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Study area during April

Study area during July
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Study area during September

Tiger from the study area
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Kutta- Mananthavady bus€ing tusker

Elephant near the road
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Wild dog crossing the road

Spotted deer crossing the road

57



Gaur on road at night

Data collection
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Data collection

Data collection
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Indian porcupineHystrix indica)kill

Indian haréLepusnigricollis) kill
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Common palm civetRaradoxurus hermaphroditug)ll

Small Indian civetVivericula indica)kill
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Three striped squirrdFgnambulus palmarunjill

Common languiSemnopithecus entellusll
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Spotted DeerAXxis axi$ kill recorded by forest officials

Spotted DeerAxis axi$ kill recorded by forest officials
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Leopard catRrionailurus bengalensidill recorded by forest officials

Painted bafKerivoula picta)kill
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Bat kill

Rat Kill
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Common Indian monit@varanus bengalensigll

Hump-nosed pit vipe(Hypnale hypnalekill

66



Green Keel backMacropisthodon plumbicolomill

Russell’s viper(Daboia sselii)kill
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Calotessp. kill

Bibron’s snakéCalliophis bibroni)kill

68



Indian black turtl¢ Melanochelys trijugakill

Spotted dovéSpilopelia chinensisKill
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Orange headed thru¢lzoothera citrineXill

Common Indian toa@uttaphrynus melanostictukil
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Indian bull frog( Hopolobatrachus tigrinuggill

Indian bull frogkill (in leman yellow color)
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Bi- colored frog(Clinotarsus curtipeskill

Bronzed frog[Hylarana temporaliskill
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Caeciliankill

Indirect evidence of road kills
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Indirect evidence of road kills

Indirect evidence of road Kkill
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