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Abstract 

The present study was conducted on 143
free range wild animals of 12 different species
rescued from different locations in Shivalik
Hills since Jan 2004 to June 2011. Mortality
was reported in 79.02% (113) of rescued wild
animals. Mortality in Herbivores, Carnivores,
Pheasants and Omnivores was 84.74% (50),
79.06% (34) 72.72% (24) and 62.50% (05)
respectively. Post mortem was conducted at
field level to determine causes of mortality in
all the 113 died wild animals. Necropsy find-
ings revealed musculoskeletal injuries 68.14%
(77), more specifically fractures 37.16% (42)
and fatal trauma 30.97% (35) as most common
cause of mortality in all the animals. On the
other hand Cardiovascular and haemorrhagic
shock constituted 11.50% (13) while sep-
ticemia were noted in 8.84% (10) of all the
recorded causes of mortality in rescued ani-
mals. Mortality with other causes noticed in
11.50% cases is attributable to diagnosed caus-
es including froathy bloat, tympany, intussus-
ceptions, senility with associated lesions and
unknown causes like infectious diseases or
toxicosis without a clear symptomatology. The
highest mortality was found in male herbi-
vores 28.31% (32) followed by female carni-
vores 16.81% (19) and male pheasants 13.27%
(15). Only 39.82% (45) mortality was observed
in adult animals compared to juveniles 51.32%
(58). Mortality in winter season 52.21 % (59)
was higher than summer 33.62% (38) and
rainy season 14.15% (16).

Introduction

Uncontrollable human population growth
leading to the industrialization and urbaniza-
tion is rapidly replacing natural habitat, local
vegetation and decreasing free space for wild
animals day by day.1 This inter-specific compe-
tition for resources between human and wild
animals has forced a decline in population of
free range wild animals. The growing livestock
population has also created a competition for

feed and fodder by overgrazing surrounding the
forest area causing a local declining population
of wild herbivores.2 The seasonal variation also
causes a change in their diet and prey so these
wild animals move from one place to other in
search of their prey which exposes these to dif-
ferent adverse conditions like road accidents
and human - wild life conflict leading to more
mortality of these free range wild animals.3 The
death analysis of free range wild populations is
very difficult to perform because most deaths
go unobserved. Moreover, it is very difficult to
know the exact cause of the mortality in free
range wild animals from natural or unnatural
factors. The unnatural factors includes mainly
two predisposing factors viz. Infectious and
noninfectious diseases.4,5 Some non infectious
agents can have a great effect on the mortality
of the wild animals.6 The interrelationship
between wild animals, human beings and
domestic animals has become important now a
days as there was found some diseases involve-
ment of wild animals in transmission of certain
interspecies as well as intra-species diseases.
For effective control and prevention of mortali-
ty in free range wild animals, it is important to
be knowledgeable of various conditions affect-
ing the free range wild animals. The present
study is the first work on the mortality of the
free range wild animals in Shivalik Hills in
India. The objective of present study was to
determine the mortality and causes of mortali-
ty among the free range wild animals, rescued
from different locations of the Shivalik Hills of
Himachal Pradesh in India.

Materials and Method

Study area
Himachal Pradesh is situated to Jammu and

Kashmir in the North and Haryana in the
South-West, Uttranchal in South-East and
Punjab in the West of the state. Himachal
Pradesh is a hilly region with an altitude rang-
ing from 350 meters to 7000 meters above sea
level and latitude 30°22’40” North to 33°12’40”
North and longitudes 75°45’ 55” East to 79°04’
20” East.Himachal Pradesh is broadly divided
into three zones on the basis of altitude of the
state Shivalik Hills or outer Himalayas, Mid
Himalayas and Great Himalayas. Shivalik Hills
altitude ranges from 1050 feet to 4500 feet
above sea level. Shivalik Hills mainly covers
the areas of Distt. kangra, Una, Hamirpur,
Bilaspur and lower parts of Solan and Mandi
districts of the state. Shivalik hill area consti-
tute 30 % of total geographical area and 55% of
total cultivated area of the state.

Data for study
The present study is based on post mortem

findings of rescued wild animals died during
March 2004 to June 2011. Gross necropsies
were conducted at field level to determine caus-
es of mortality in all the 12 different species of
free range wild animals, rescued from different
locations of Shivalik Hills, Himachal Pradesh.
The animals were broadly divided into four
groups viz. Herbivores, Carnivores, Omnivores
and Pheasants. Data pertaining to history, age,
sex, species, date and cause of death were
examined. The age of animals was arbitrarily
divided into infant, juvenile and adult.
Incidence of mortality in different animal in
relation to season was also examined.

Results

A total of 143 free range wild animals (59
Herbivores, 43 Carnivores, 8 Omnivores and 33
Pheasants) representing 12 different species
were rescued from different locations in
Shivalik hills during March 2004 to June 2011.
The records pertaining to mortality were
examined and results presented.

Mortality was reported in 79.02% (113) of
the 143 rescued wild animals. Among died ani-
mals, 84.74% (50 of 59) were herbivores,
79.06% (34 of 43) were carnivores, 72.72% (24
of 33) were pheasants and 62.50% (5 of 8)
were omnivores. (Table 1). 
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Post mortems were conducted at field level
to determine causes of mortality in all the 113
died wild animals and results presented.
Necropsy findings revealed musculoskeletal
injuries 68.14% (77), more specifically frac-
tures 37.16% (42) and fatal traumatic injuries
30.97% (35) as most common cause of mortal-
ity in all the animals. Mortality due to
Septicemic conditions was observed in 8.84%
(10) of died animals. In present study,
Septicemic verminous gastroenteritis was
recorded in three Sambars as a cause of death.

Septicemic conditions involving respiratory
system was observed in three carnivores as
cause of mortality. One sambar had hemoperi-
cardium with bread and butter appearance,
adhesions of pericardium and pleura. 

Shock constituted 11.50%13 of all the record-
ed causes of mortality in rescued animals.
Cardiovascular shock associated with post cap-
ture myopathy and stress leading to sudden or
deferred was observed in two leopards. Hae-
morrhagic shock due to severe injuries and/or
respiratory failure due to drowning were also
observed in some animals as a cause of death. 

On the other hand mortality with other
known and unknown causes was noticed in
11.50% (13) cases of which froathy bloat and
tympanitis were responsible for deaths in one
Sambar and Nilgai, intussusceptions was
observed in one Goral and death due to senili-
ty with associated lesions was seen in some
rescued Cheer pheasants. Mortality with
unknown causes in some cases is very likely
attributable to infectious diseases or toxicosis
without a clear symptomatology.

Incidence of mortality in different groups of
wild animals in relation to age and sex (Table
2) showed overall highest mortality in juveniles

51.32% (58) followed by adults 39.82% (45) and

infants 8.84% (10) of which 55.75% (63) were
males and 44.24% (50) females. The highest
mortality was found in male herbivores 28.31%
(32) followed by female carnivores 16.81% (19)
and male pheasants 13.27% (15). 

Incidence of mortality in different groups of
wild animals in relation to season was also
determined. Highest mortality in all animals
was reported in winter 52.21% (59) followed by
summer 33.62% (38) and rainy 14.15% (16)

season (Table 3).

Discussion

The data regarding the mortality in free
range wild animals in India is sparse, because
of very less scientific work in the field of wild
life biology. The knowledge regarding the mor-
tality of free range wild animals is very impor-
tant in prevention and control of the diseases
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Table 1. Causes of mortality in rescued wild animal of Shivalik Hills, H.P., India (2004-2011).

Sr. Common name Species Animals No. of Cause of death (%)
No. rescued deaths (%)

Musculoskeletal injuries Septicemia Shock Other 
Fracture Trauma

1 Herbivores 59 50 (84.74) 20 (40) 17 (34) 5 (10) 4 (8) 4 (8)
1.1 Sambar (Cervus unicolor) 29 25 (86.20) 9 (36) 9 (36) 4 (16) 1 (4) 2 (8)
1.2 Barking deer (Muntiacus muntjak) 09 08 (88.88) 4 (50) 2 (25) 1 (12.50) 1 (12.50) 0 (0)
1.3 Goral (Nemorhaedus goral) 13 11 (84.61) 5 (45.45) 3 (27.27) 0 (0) 2 (18.18) 1 (9.09)
1.4 Nil gai (Boselaphus tregocamelus) 08 06 (75) 2 (33.33) 3 (50) 0 (0) 0 (0) 1 (16.66)
2 Carnivores 43 34 (79.06) 14 (41.17) 9 (26.47) 4 (11.76) 4 (11.76) 3 (8.82)
2.1 Leopard (Panthera pardus) 31 26 (83.87) 13 (50) 6 (23.07) 2 (7.69) 3 (11.53) 2 (7.69)
2.2 Leopard cat (Felis (prionailurus) bengalensis) 12 08 (66.66) 1 (12.50) 3 (37.50) 2 (25) 1 (12.50) 1 (12.50)
3 Omnivores 08 05 (62.50) 2 (40) 1 (20) 0 (0) 1 (20) 1 (20)
3.1 Black bear (Selenaretos thibetanus) 03 01 (33.33) 0 (0) 1 (100) 0 (0) 0 (0) 0 (0)
3.2 Wild boar (Sus scrofa) 05 04 (80) 2 (50) 0 (0) 0 (0) 1 (25) 1 (25)
4 Pheasants 33 24 (72.72) 6 (25) 8 (33.33) 1 (4.16) 4 (16.66) 5 (20.83)
4.1 Himalyan monal (Lophophorus impejanus) 08 04 (50) 1 (25) 1 (25) 1 (25) 0 (0) 1 (25)
4.2 Peacock (Pavo cristatus) 03 02 (66.66) 0 (0) 1 (50) 0 (0) 0 (0) 1 (50)
4.3 Cheer phesant (Catreus wallichii) 14 12 (85.71) 4 (33.33) 4 (33.33) 0 (0) 1 (8.33) 3 (25)
4.4 Snow partidge (Lerwa lerwa) 08 06 (75) 1 (16.66) 2 (33.33) 0 (0) 3 (50) 0 (0)

Total 143 113 (79.02) 42 (37.16) 35 (30.97) 10 (8.84) 13(11.50) 13(11.50)

Table 3. Incidence of mortality in relation to season.

Sr. Kind of Total Season
No. animal died Summer (%) Rainy (%) Winter (%)

(March-June) (July-Sept) (Oct- Feb)

1 Herbivores 50 18 (36) 09 (18) 23 (46)
2 Carnivores 34 07 (20.58) 07 (20.58) 20 (58.82)
3 Omnivores 05 02 (40) 0 (0) 03 (60)
4 Pheasants 24 11 (45.83) 0 (0) 13 (54.16)

Total 113 38 (33.62) 16 (14.15) 59 (52.21)

Table 2. Incidence of mortality in relation to sex and age group.

Sr. Kind of Sex Total Age group
No. animal died Infant (%) Juvenile (%) Adult (%)

1 Herbivores Male 32 04 (12.50) 13 (40.62) 15 (46.87)
Female 18 01 (5.55) 12 (66.66) 05 (27.77)

2 Carnivores Male 15 0 (0) 07 (46.66) 08 (53.33)
Female 19 05 (26.31) 10 (52.63) 04 (21.05)

3 Omnivores Male 01 0 (0) 01 (100) 0 (0)
Female 04 0 (0) 03 (75) 01 (25)

4 Pheasants Male 15 0 (0) 08 (53.33) 07 (46.66)
Female 09 0 (0) 04 (44.44) 05 (55.55)

Total 113 10 (8.84) 58 (51.32) 45 (39.82)
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as well as mortality in free range wild animals.
The prevalence of many disease in wild ani-
mals remains unknown because of shy or
frightened behavior of the wild animals.7

In present study the records pertaining to
mortality in respect of 12 different species of
free range wild animals, rescued from differ-
ent locations of Shivalik Hills of Himachal
Pradesh in India were examined. 

Mortality was reported in 79.02% (113) of
the 143 rescued wild animals. Among died ani-
mals, 84.74% (50 of 59) were herbivores,
79.06% (34 of 43) were carnivores, 72.72% (24
of 33) were pheasants and 62.50% (5 of 8)
were omnivores.

In the present study musculoskeletal
injuries 68.14% (77) were found as major
cause of mortality in rescued animals. These
injuries were associated with vehicular trau-
ma, inter and intra specific aggression, wire
body grippers and foot traps by poachers some-
times slippery terrains were found as a causa-
tion of these incidences. Fracture of femur,
dislocation of vertebral column, injuries of tho-
rax and abdomen and severe multiple wounds
and complication of injuries were the most
inflicting causes noticed in all animals.
Acharjyo and Rao have reported 18.59% deaths
in captive wild ruminants due to traumatic
injuries.8 The workers attributed the traumat-
ic injuries to capture operations, inter and
intra species fighting. Deaths due to muscu-
loskeletal injuries in the present study support
the view of the earlier workers.

Mortality due to Septicemic conditions was
observed in 8.84% of died animals. Dhoot and
Upadhye (2001) reported verminous gastroen-
teritis as cause of mortality in NilGai.9
Verminous gastroenteritis in wild ruminants
seems to be important as these species are con-
fined to same habitat and chances of food con-
tamination with faecal matter are always high.

In the present study, shock constituted
11.50% of all the recorded causes of mortality
in rescued animals. Cardiovascular shock
associated with post capture myopathy and

stress leading to sudden or deferred death in
rescued wild animals. Haemorrhagic shock
due to severe injuries and/or respiratory fail-
ure due to drowning were also observed in
some animals. Some workers were of opinion
that stress and shock due to environmental
fluctuations might be responsible for mortali-
ties in animals especially the young ones. 

Mortality with other causes noticed in
11.50% cases is attributable to known causes
including froathy bloat, tympany, intussuscep-
tions, senility with associated lesions and
unknown causes like infectious diseases or
toxicosis without a clear symptomatology. In
the present study intussusceptions and senili-
ty with associated lesions were the other caus-
es of mortality in some animals. 

In present study the incidence of mortality
in different groups of wild animals in relation
to age and sex showed higher mortality in
juveniles than adults and infants. Mortality in
males was higher than females.

Incidence of mortality in different groups of
wild animals in relation to season was also
determined. Highest mortality in winters can
be attributed to cold stress and migrations of
animals to lower areas because of heavy snow-
fall in the higher hills. As a result animals
become more prone to vehicular accidents and
traumatic injuries.

There is need of interdisciplinary collaborat-
ed approach and research in the field of wild
life disease management, so that the disease
transmission between humans, wild animals
and domestic animals can be assessed accu-
rately.10 There is need for more scientific stud-
ies focusing on monitoring of wild animal dis-
eases and mortality. There are several bases
related to carcass recovery, handling of carcass
and analysis of carcass to know the cause spe-
cific mortality.11 There is also need of more sci-
entific studies on the causation of mortality of
the free range wild animals so that the endan-
gered species living in free range can be con-
served.
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