Tiger Conservation Plan, Buffer Zone

Part A: The Existing Situation
Chapter-1

Introduction of the Area

1.1 Name, location, Constitution & Extent:

1.1.1. Name:

There are few places on earth as breathtaking as the Corbett Tiger Reserve. It is
truly a living work of art! The interplay of rivers, chaurs (grasslands) and sal forests
encourages a vast diversity of insect, bird and animal life to thrive. This tiger reserve,
long referred to as the ‘land of roar trumpet and song. These attributes to the roar of

tigers, the trumpet of elephant and the melodious song of birds.

The Corbett and Rajaji National Park between them hold India’s northwestern-
most population of tigers, and one of the world’s most significant population of Asiatic
Elephants. In this exquisite tiger land, birdwatchers can seek out almost 685 species of
birds. Every nook and cranny of this emerald wonderland is special. This forest of
flowing rivers, blue waters and sal-dappled glades was christened after the famous

Colonel ‘Gentlemen’ Jim Corbett.

Corbett is not a destination. It is an idea. An idea that Uttarakhand can guarantee
prosperity for its people, even as it protects its water, its forests and wildlife, its soul.
The benefits of forests such as Corbett include flood control, water contribution, soil
fertility, air purification, sequestration of carbon and outdoor recreation. The sustainable
tourism has enormous potential to enhance the state’s per capita income and

subsequently increase collection of revenue for the State.

Corbett National Park was the first National Park of the Asian mainland and
third throughout the world after Yellowstone National Park and Kruger National Park. It
was the launching site for the post-independent India’s most prestigious conservation
project i.e. Project Tiger. Corbett can be categorized as one of the India’s most crucial
gharial breeding site. It also happens to be one of the last surviving stretches of

untouched sub-Himalayan wilderness.

Earlier, the Corbett National Park, the Sona Nadi Sanctuary and the surrounding

Reserve Forest were collectively referred as Corbett Tiger Reserve. Subsequently under
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the provisions of Wildlife Protection act 1972 (as amended 2006), the Government of
Uttarakhand, following the recommendation of the National Tiger Conservation
Authority, notified the Protected area as Corbett Tiger Reserve, on 26" February
2010.Hence the total area of the reserve is 1288.31 sq.km, which is divided as follows:

Core-critical Tiger Habitat - 821.99 sg.km
Buffer zone - 466.32 sg.km

The Corbett Tiger Reserve is a part of the greater Corbett landscape. The other
areas of the landscape are the forest areas of Ramnagar Forest Division, Terai West
Forest Division and Lansdowne Forest Division. The Corbett Tiger Reserve is the
source population of tigers for Corbett landscape, if not the greater Tarai Arc

Landscape.

Tiger occupied forests in India have been classified into 6 landscape complexes;
namely (a) Shivalik-Gangetic plains, (b) Central Indian Landscape Complex, (c) Eastern
Ghats, (d) Western Ghats, (e¢) North-eastern hills and Brahmputra Plains and (f)
Sunderbans. Tiger populations within these landscape complexes are likely to share a
common gene pool since Tiger habitats within these landscape complexes were
contiguous in the recent past. Within each landscape unit there exists a potential to
manage some of the tiger populations as meta-populations. This enhances the
conservation potential of each of the single populations and probability of their long
term persistence. The Shivalik-Gangetic plain landscape complex is composed of two
landscape units; (a) Kalesar to Kishenpur and (b) Dudhwa to Valmiki. Currently the
tiger occupies 5080 sq.km of forested habitat with an estimated population size of 297
(259 to 335) in six separate populations. As per the Status of Tigers, Co-predators
and Prey in India — 2008 report of Wildlife Institute of India, the most important tiger
population within this landscape is Corbett having tiger presence in 1428 sg.km. with an
estimated population of 164 (151-178). The landscape is characterized by having the
ability of sustaining high density tiger population e.g. Corbett National Park sustains
19.6 tigers per 100 sq.km. Thus with good management and protection, Corbett Tiger
Reserve can serve an important role in tiger conservation. (Ref: Status of Tigers, Co-
Predators & Prey in India -2008 & 2010. NTCA/WII). The 2010 report also emphasized
that the Corbett Population Block has the highest tiger density in the world (9.4

tigers/100 Sq. Km. at the landscape scale). The comparative statement of tiger
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estimation vis-a-vis tiger occupancy has been given in the following graphical
representation.
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Tiger is not only a flag bearer of wildlife conservation but also an umbrella
species for majority of eco-regions in the Indian sub-continent. Its role as a top predator
is vital in regulating and perpetuating ecological processes and systems (Terborgh J.
1991, Sunquist at el. 1999). The tiger needs large undisturbed landscapes with ample
prey to raise young and to maintain long term genetic and demographic viability
(Seidensticker and McDogul 1993, Karanth and Sunquist 1995, Carbone at el 1999).
Corbett Landscape in general and Corbett Tiger Reserve in particular qualify on the
above parameters and thus are believed to be the most important stronghold of the

Royal Bengal Tiger. If tiger still has a chance of survival in this part of the country
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(which surely it has) Corbett will be the flag bearer in the conservation efforts of the
country through better management practices and strong protection. (Status of Tigers,
Co-Predators & Prey in India -2008, NTCA/WII).

Corbett Tiger Reserve Map, showing the buffer and the Core area:

TO00E TEI0E e ToUSUE TES0E 78550 TSOVE 79S0E TH00E

\ MAP SHOWING BOUNDARY OF
i SONANADI WILDLIFE SANCTUARY
&
CORBETT NATIONAL PARK
UTTARAKHAND &

24500

ko

9abow

20250

||DE0CRE0R0N0D

27200%

Adjoining landscape: The adjoining landscape is composed of parts of the
Ramnagar Forest Division, Terai West Forest Division, Haldwani Forest Division and
Lansdowne Forest Division. It is a part of larger ‘Shivalik Gangetic Plain’ landscape
complex having an area of about 20,800 Sg. Km, of which the potential tiger habitat is
about 5080 Sq. Km. According to the tiger estimation report released by WII/NTCA in
2010, the tiger occupancy of Corbett Landscape has been increased from 1524 Sq. Km
of 2008 to 2287 Sq. Km.

1.1.2. Location:

The Corbett Tiger Reserve situated at the foot hills of the Himalayas in the Civil
District of Nainital, Pauri Garhwal and Almora District comprising of total area of
1288.31 sq km. Core area Corbett National Park and Sonanadi 821.99 sq km. and Buffer
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zone 466.32 sq km. The Tiger Reserve lies between the latitudes 29° 25° N to 29° 40°'N
& longitudes 78° 5" E to 79° 5" E.

The headquarters of the Tiger Reserve is situated at Ramnagar, district Nainital
Uttarakhand. It is about 260 km. from New Delhi and 242 km. from Dehradun. The

headquarters of Kalagarh Division of CTR is at Lansdowne.

1.1.3. Constitution:

The Corbett National Park, Sonanadi Wildlife Sanctuary together with
peripheral reserve forests was notified as Corbett Tiger Reserve under the provisions of
the Act (Under section 38V (1)) vide notification No. WL-05/X-2-2010-19(34)/2006
dated 26™ February 2010. CNP and Sonanadi Sanctuary together formed the Core-
Critical Tiger Habitat of this Tiger Reserve and the reserve forests as buffer zone of
CTR.

The break-up of the area of the CTR is as follows —

Core-Critical Tiger Habitat - 821.99 sg.km
Buffer Area - 466.32 sg. km
Total Area - 1288.31 sg. km

1.1.4. Extent (Area Statement & legal Status):

The Tiger Reserve lies between the latitudes 29° 25' N to 29° 40'N & longitudes
78°5'E to 79° 5' E. The boundaries of the CTR are as follows —

Boundary of Buffer Zone:

1. Eastern Boundary: From the junction of Kotdwar-Ramnagar forest motor road
with Parwatiya shuva Lakhanpur, going up along the left Bank of Ramnagar-
Ranikhet motor road up to Mohan barrier. Mohan Barriers to Durgadevi, Marchula
left side of Ramganga River to left side of Devta Nadi to Champapani. Phooltal
C.N. 1to 11, Malani C.N. 19, Dhulva East C.N. 7 to 13, Dumanda East C.N. 1 to 6,
Jameria East Block C.N. 1 to 6 and Era Block C.N. 1 to 3.

2. Western Boundary : Gujjar sot to Bandargarh and Khansur block C.N. 8, 7, 6, 5, 3,
1 and 23 Kugad block C.N. 1 and Bijoragad block C.N. 1, 8 to Sendhikhal. Khansur
block C.N. 1 to 23, Kugad block C.N. 1 to 14.
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3. Northern Boundary : Sendhikhal Bijoragad block C.N. 8,7,6,5 to Haldgaddi
block C.N. 21, 22, 19, 18, 17, 16, 15, 14, 13 to Rathwadhab. Rathwadhab to
Khadrasi Right side of Mandal River. Karia Block — Pillor No. 43, 44 to 1-15.
Mandal Block — Pillar No. 1 to 18 and 17 and 20 to 127. Khadrasi to east Mandal
Block C.N. 2, 3a, 3b, 4,5,6,7(a),7(b),11,12 and Kalakhand block 4,1,2 to pillor no
152 to 160 Champapani. Bijoragad block C.N. 1 to 8, Haldgaddi block C.N. 1 to
23, Adnala block C.N. 1 to 5, Mandal block C.N. 1 to 8, Kartiya block C.N. 1 to 2,
East Mandal block C.N. 1 to 12, Kalakhand block C.N. 1 to 4, Jameria West block
C.N. 2 Champapani.

4. Southern Boundary : Ramnagr-Ranikhet P.W.D motor road Pillor No. 503 to
Pillor No. 521 to South ward Saweldeh river. Right side of the river, Plot No. 1
(70) upto Plot No. 1(70) to Dhela C.N. 6 to Jaspur Block C.N. 46,47,48,49 up to
Phika Nala Laldhang Pillor No. 554. From Pillor No. 554 along the road on the left
hand side, from Lakarghat (Kalagarh) Kalagarh Block C.N. 8 to Nalkatta Block
C.N. 7, 5, 3 to Kalushahid Block C.N. 16,14,10,9,4 to Dhaulkhand Block C.N.14,6
and Pakhrao Block C.N. 8,3 to Gujjar Sot. Pakharo Block C.N. 1 to 8, Dhaulkahand
Block C.N. 1 to 14, Kalushahi Block C.N. 1 to 16, Nalkatta Block C.N. 1 to 8,
Kalagarh West C.N. 7 and 8, Dhela Bhavar Block C.N.1 to 6, Jaspur North Block
C.N. 46 to 48. Phika D Saweldeh Bhavar C.N. 1 to 58 and N-1 to N-6, Saweldeh
hill 1 and 3 to 5.

The legal status of the Protected Area is that of a Tiger Reserve under Section
38v of the Wildlife Protection Act. 1972 (as amended 2006). Corbett National Park and
Sonanadi Sanctuary are the core-critical tiger habitat and the rest is the buffer area.

Block/Compartment wise area statement of Buffer Area of Corbett Tiger reserve is

as follows:

Division Block/Compartment Area (in Ha.)
Ramnagar Tiger = Dhulwa-E Comptt. No. 7 to 13 2309.60
Reserve Division | Sawaldeh Hill Comptt. No. 1 & 3t0 5 1384.12

Phooltal Comptt. No. 1 to 11 3555.20
Malani Comptt. No. 19 667.30
Dhela Bhabar 1 to 6 1894.40
Sawaldeh Bhabar Comptt. No. 1 to 58 & N- 2517.80
1to N-6

Jaspur North 46 to 49 1465.30
Pheeka — D 26.30
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Kalagarh West Comptt. No. 7 &8 469.00
Nalkatta Comptt. No. 1 to 10 1651.90
Kalagarh Tiger | Mandal Comptt. No. 1 to 8 1562.90
Reserve Division | Mandal East Comptt. No. 1 to 12 1848.30
Kartiya Comptt. No. 1 &2 261.80
Kailakhand Comptt. No. 1 to 4 772.50
Domunda East Comptt. No. 1 to 6 1835.00
Domunda West Comptt. No. 1 to 6 2525.60
Jameria Comptt. No. 1 to 6 1459.60
Eda Comptt. No. 1to 3 783.90
Lohachaur Comptt. No. 8 (part) & 11 to 17 931.90
Adnala Comptt. No. 1to 5 740.60
Hald-Gaddi Comptt. No. 1 to 23 4345.70
Mandal 9 to 10 332.70
Khansoor Comptt. No. 1 to 23 3454.00
Bijogarh Comptt. No. 1to 8 1560.90
Kugaddha Comptt. No. 1 to 14 1301.50
Kaalu-Shaheed Comptt. No. 1 to 16 2652.30
Dhaulkhand Comptt. No. 1 to 14 2801.20
Pankhro Comptt. No. 1to 8 1520.40
Total 46631.82

Range wise buffer area of RTRD:

Name Sub- Name of
of Division Range
District
Nainital = Bijrani Sarapduli
Total buffer area of Sarapduli Range
Nainital | Bijrani Bijrani Phultal
Phultal

Sawaldeh Hill

Total buffer area of Bijrani Range
Nainital | Kalagarh | Dhela Dhela
Dhela

Sawaldeh
(Bhabar)

Sawaldeh
(Bhabar)

Sawaldeh
(Bhabar)

Pheeka — D

class

Name of
Forest Block

Dhulwa (E)
Dhulwa (E)

or 466.32sg.km.

Compartment

11to 13
71010

Phultal 1-6 and Malani 19
7to11

Sawaldeh 1 and 3 to 5 and
middle of Dhela-Ramnagar
motor road

1to4

5t06

Sawaldeh Plot 21-24, 25-51
and C.N. 3-4 and N-4 to N-
6 and Plot 55-57

Sawaldeh compound and
C.N-5 and Plot 10-20 and
N-3 part

Sawaldeh Plot 1-9 and 15-
17 and 52-58 and N-2, N-3
(Part) and Forest Guard
chauki

Areain

ha.

1167.10
1142.50
2309.60
2486.00
1736.50
1384.12

5606.62
1172.70

721.70
1001.25

749.40

767.15

26.30
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Total Area of Dhela Range (Buffer)

Nainital | Kalagarh | Jhirna Jaspur
Jaspur
Total buffer area of Jhirna Range
Pauri Kalagarh | Kalagarh | Kalagarh 7-8
Garhwal (West)
Nalkatt 1-10

Total Area of Kalagarh Range (Buffer)
Grand total

Range wise buffer area of KTRD:

Name of Sub- Name of | Name of Forest
District Division Range Block
Pauri Sonanadi | Sonanadi Kalushaheed
Garhwal Dhaulkhand
Pakhrow
Total Area of Sonanadi Range (Buffer)
Pauri Sonanadi | Palain Bijoragarh
Garhwal Khansur
Kugadda
Total Area of Palain Range (Buffer)
Pauri Sonanadi | Adnala Haldgaddi
Garhwal Adnala
Mandal
Total Area of Adnala Range (Buffer)
Pauri Mandal Mandal Domunda West
Garhwal Domunda East
Jameria West
Almora Kalakhand
Eda
Lohachaur
Total Area of Mandal Range (Buffer)
Mandal Maidavan | Mandal
Mandal East
Kartia

Total Area of Maidavan Range (Buffer)
Grand Total

46-47
48-49

Compartment

1to 16
1to14
1to8

1to8
1to 23
1to 14

1to 23
1to5
9to 10

1to6
1to6
1t06
1to4
1to3

8(part) & 11 to 17

1to8
1to12
1to2

4438.50
704.40
760.90

1465.30
469.00

1651.90
2120.90
15940.90

Areain
ha.

2652.30
2801.20
1520.40
6973.90
1560.90
3454.00
1301.50
6316.40
4345.10
740.60
332.70
5418.40
2525.60
1835.00
1459.60
772.50
783.90
931.80
8308.40
1562.90
1848.30
261.80
3673.00
30690.10
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1.1.5. Notification:

The Government of Uttarakhand has issued notification under section 38V (1)
vide notification no. WL-05/X-2-2010-19(34)/2006 dated 26" February 2010 declaring
constitution of Corbett Tiger Reserve. The notifications have been given in

Annexure-1/1

1.2. Approach & Access:

The Tiger Reserve being situated on the foothills of the Himalayas is easily
accessible by road, rail and air routes. The nearest Railway Stations are Ramnagar and
Kotdwar and the nearest airports are Pantnagar and Dehradun. The Reserve has six
entrance gates namely — Amdanda, Dhangarhi, Durgadevi, Khara-gate, Kalagarh and
Rathuadhav. The entry to the buffer area can be possible from any of the above
mentioned entrance gates. The Tiger Reserve has a good network of fair-weather motor
roads but during monsoon most of the area becomes inaccessible for vehicular

movement.

Headquarters of all Forest Ranges except Dhikala and Sarpduli are situated in
the buffer area. The southern boundary of the Tiger Reserve shares its boundary with
the villages of Uttarakhand and Uttar Pradesh. The cart road/kandi road is the main

road along the southern boundary. It is usually open throughout the year.

1.3. Statement of Significance:

Tiger is not only a flag bearer of conservation but also an umbrella species for
majority of eco-regions in the Indian sub-continent. Its role as a top predator is vital in
regulating and perpetuating ecological processes and systems (Terborgh J. 1991,
Sunquist at el. 1999). The tiger needs large undisturbed landscapes with ample prey to
raise young and to maintain long term genetic and demographic viability (Seidensticker
and McDogul 1993, Karanth and Sunquist 1995, Carbone at el 1999). Corbett
Landscape in general and Corbett Tiger Reserve in particular qualify on the above
parameters and thus are believed to be the most important stronghold of the National
Animal- Tiger. If tiger still has a chance of survival in this part of the country, Corbett
will be the flag bearer in the conservation efforts of the country through better

management practices and strong protection.

Corbett National Park was one of nine protected areas of India where "Project

Tiger" was launched on 1st April, 1973. After its inclusion in Project Tiger, Tiger

9
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Conservation became the focus of conservation activities in the Reserve. Tiger being
situated at the apex of food chain, its conservation leads to the conservation of other
flora and fauna. The result of the efforts put in for conservation between the year 1974
and 2011 can be visualised by the comparative study of population estimates of

important species during this period.

Year Tiger Number

2001 137

2003 143

2005 141

2008 164 (Range 151-178) (population of 1524 sq. km of Corbett Landscape
which includes CTR)

2010 214 (Range 190-239) (population of 2288 sq. km of Corbett Landscape

which includes CTR)

This comparative study reveals that Corbett has been successful in achieving the
objectives of its establishment. Today Corbett not only holds a thriving and viable
population of Tigers but is a custodian of the floral and faunal diversity of Terai-Bhabar
landscape. Corbett has 49 species of mammals, 36 species of aquatic fauna and around
685 species of birds. The people of this area and the staff of Corbett Tiger Reserve have
played a key role in the protection of this natural heritage. The local people even after
huge loss of life and property are supportive to the cause of conservation. At the same
time the staff of Tiger Reserve is dedicated to protection in the remote and inaccessible

areas.

Tourism in the TR is the highly significant for the economy of Ramnagar and
adjoining areas. There has been marked growth in tourist inflow since the formation of
Uttarakhand.

As per the Status of Tigers, Co-predators and Prey in India — 2010 report of
Wildlife Institute of India, the most important tiger population within this landscape is
Corbett having tiger presence in 2287 sgq.km with an estimated population of 214 (190-
239). The landscape is characterized by having the ability of sustaining high density
tiger population e.g. Corbett 19.6 tigers per 100 sg.km. The report also emphasized that
the Corbett Block (2287 sg. km) has the highest density of tiger — 9.4 tigers per 100 sq.
km , which is highest in the world. Thus with good management and protection, Corbett

Tiger Reserve can serve an important role in tiger conservation.

The recent tiger estimation report released by the NTCA indicated appreciable

increase in tiger population to 227 in comparison to earlier estimation of 164. Though

10
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the earlier area covered was 1524 sg. km, in 2010 report the area was increased to 2287

sg. km. This also indicated the increase of tiger habitat in the Corbett Landscape.

The Corbett Tiger Reserve is known for the Land of Tiger along with a number
of other species of mammals & herbivores. The entire Tiger Reserve is a compact forest

area suitable to provide an ideal heaven for tiger & its associates.

As per section 38V 4(ii) of the Wildlife Protection Amendment Act — 2006, each
tiger reserve is required to create a Buffer or Peripheral area consisting of areas
peripheral to critical tiger habitat or core area, where a lesser degree of habit protection
is required to ensure the integrity of the critical tiger habitat with adequate dispersal of
tiger. This area will promote the co-existence between wildlife and human activity and
due recognition of the livelihood, developmental, social and cultural rights of local
people. The Buffer Area of a Tiger reserve usually has following functions —

1. To provide habitat supplement to the spill over population of tiger and its prey from

the core area, conserved with the active cooperation of stakeholder communities.

2. To provide site-specific, need based, participatory eco-development inputs to local
stakeholders for rationalizing their resource dependency on the Tiger Reserve and

strengthen their livelihood, so as to elicit their support for conservation of the area.
3. Mainstreaming wildlife concerns in various production sectors in the area.

The ongoing study and analysis of available research data on tiger ecology
indicate that the minimum population of tigresses in breeding age, which are needed to
maintain a viable population of 80-100 tigers (in and around core areas) require an
inviolate space of 800-1000 sq km. Tiger being an "Umbrella Species", this will also
ensure viable populations of other wild animals (co-predators, prey) and forest, thereby
ensuring the ecological viability of the entire area/habitat. Therefore, buffer areas with
forest connectivity are imperative for tiger dynamics, since such areas foster sub adults,
young adults, transients and old members of the population. The young adults
periodically replace the resident ageing males and females from the source population
area.

The buffer area absorbs the "shock™ of poaching pressure on populations of tiger
and other wild animals. In case of severe habitat depletion in buffer areas, the source

population would get targeted and eventually decimate.

11
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Further, the Park consists of some of the finest quality moist Bhabhar Dun &
Moist Silwalik Sal Forest. The area is interspersed by beautiful hills & valleys along
with small Rivers & Nalas. The rich plant diversity provides ideal habitats for different
species of wild life of the National Park.

The clear felling of large tracts of sal and miscellaneous trees for Ramganga
Dam Project changed the typical characteristics of the landscape & also induced
irrevocable changes in the species composition. Patera (Typha eliphantina) grass had
almost disappeared and the area dominated by Ber (Zizyphus spp). Vast grassland was
immerged in the place of the denuded forest which remains submerged about 4 months

in a year by the back water of the Dam.

Corbett Tiger Reserve has highly significant role in the conservation of tiger. It
is one of the few well established source populations of tiger of India. The rich
biodiversity is represented by high abundance of prey population, vast stretch of
grassland, extensive network of natural streams along with river Ramganga, Sonanadi
and Palen with verdant sal and its associate forests. These natural endowments support
the enviable population of tiger in the country. Not only tigers but also elephants
enhance the significance of the Tiger Reserve as one of the richest ecosystem of our

country.

The Corbett Tiger Reserve is also significant due to various degrees of
challenges. Protection being the measure issue of Corbett Tiger Reserve, a ‘Protection
Plan’ has been designed to patrol in the sensitive areas as well as to gather intelligence
to thwart the nefarious activities of potential poachers. The other significance lies in the
fact that the southern boundary of core area shares boundary with villages of Uttar
Pradesh and it is a challenge to stop villagers from entering in to the core area and
exposed themselves to possible attack by elephants and tigers. The porous boundary is
always expected to be used by poachers to harm wildlife in general and tiger and

elephant in particular.

Degradation of habitat due to prolific growth of lantana and other weeds

threatens the food availability for the herbivores.

Man-animal conflict relates to killing and injuring human beings, crop raiding,
killing of cattle etc., are posing major constraints to contain the agony of fringe

population which may translate into revenge Killing of tigers and elephants.

12
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Forest fire, flood, undue pressure of tourists, chocking of corridors, construction
activities in the fringe areas of the Tiger Reserve are some of the other significant issues

facing by the management.

1.4. Geology, Rock & Soil:

The general sequence of geological formations of the area may typically be
represented in ascending order as follows:-
(1) Recent Deposits
(A)  Horizontal river gravel alluvium.
(B)  Deposits of Bhabar Zone.

(2) Shivalik Series
(A)  Upper Shivalik Conglomerates.
(B)  Middle Shivalik Sand Rock.
(C)  Lower Shivalik (Nahan) Sandstone.
(D)  Great Boundary Fault.

(3) Older Himalayan Rock
(A)  Upper Tal
(B) Lower Tal
(C) Basic effusive
(D) Karol
(E) Infra Karol
(F)  Naghthat
(G) Chandpur
(H)  Metamorphic

The Geological distribution has a significant influence on the distribution of
various forests types because of related differences in drainage, soil depth, fertility and

topography.
1.4.1. Terrain:

The terrain of the area is generally undulating, comprising of a series of ridges
running NW to SE interspersed with several valleys. The Ramganga, Palain and

Sonanadi river flow through these valleys.

13
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1. Upper Shivalik conglomerate:

It is composed of semi consolidated material, very much resembling the gravel
and cobbles of the Bhabar zone. Usually large and rounded quartzite pebbles, set in
ferruginous sand of buff or dark yellow colour, forms the bulk of the rock but there are
subordinate clay and loamy partings of brown and yellow color. A very constant
character of conglomerate is the alternation of coarse and fine bands and of sandy,
loamy and clay beds with it. Its thickness is very variable, but across the ridge, south of
the Patlidun, it has been calculated to be up to 900 m. thick.

In the Sonanadi valley, the upper Shivlik conglomerate outcrops only in a
narrow and very thin band less then 0.5km in width local interruptions down the general
course of the Sonanadi river. Thus the lower part of Sheeshamkhatta block in the

Sonanadi valley consists of Shivalik conglomerate.
2. Middle Shivalik Sand Rock:

The sand rock has a pure, slightly, ferruginous and some time felspathic sand
as its basis. It is of sugary texture and without jointing or other divisional planes. It
consists of greyish and greyish white medium grained sand stone with calcareous,
occasional pebble beds and clayey shale. In this formation, knife edges ridges, landslip
and bare rock faces are common. The thickness of sand rock is very great and appears to
vary inversely as the thickness of the upper Shivalik conglomerate. It has been
calculated to be about 2200 meter along the Ramganga River. The middle Shivalik sand
rock is the prevailing geological formation in the southern part of the Sanctuary.
Hathikund , Motasal blocks, major part of Laldarwaja, Chiplighati and Sheeshamkhatta
blocks are mostly formed of middle Shivalik sand rock and it also occur in the lower
part of Mandalti and Bailanala blocks.

3. Lower Shivalik (Nahan) Sandstone :

Nahan sandstone is, as a rule, much more indurate than the sand rock. It is
generally darker; with brownish and greenish brown tints prevailing some time a bluish

gray. It is very micaceous and occasionally felspathic.

Nahan sandstone occupies the greater part of the area north of the Ramganga
and Sonanadi and extends up to the great boundary fault which seperates it from the
older Himalayan rocks .The southern boundary follows a line to the south of the ridge

between the Mandalti and Sonandi valleys. In the area west of the Ramganga river, the

14
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longitudinal ridges which lie on the south of the Sonanadi , one between Sonanadi and
Mandalti and a third to the north to the Mandalti are composed of the harder nahan
sandstone; whilst the intervening vallyes of the Sonanadi and Mandalti part are
composed of the softer sand rocks. Thus the entire or a major part of the Gaujera,
Bailanala, Adnala, Mandalti, Tumaria and the main ridges of Mandalti, Kalagarh,
Hathikund and the upper part of Lalderwaja, Chapli ghati and Sheeshamkhatta consist
of nahan sand stone.

1.5. Hydrology & water sources:

CTR is spread in the Bhabar and lower Shiwalik region and has typical
hydrology of these areas. The land is very porous and is composed of boulder and sand
deposits. The water received through rainfall easily seeps-off and then resurfaces in the
Terai area which lies down below the CTR boundary. The water table is very deep. Still
the area has some perennial water sources like River Ramganga, Palain, Mandal and
Sonanadi besides a number of streams. Most of streams become dry after the rainy
season. Ramganga river is the lifeline of CTR and the major perennial source of water.
It flows almost parallel to the northern boundary before entering Corbett National Park
near Gairal. The banks of these rivers and streams have many types of grassland and
some good patches of reverain miscellaneous forest. Kosi river is another perennial
water source for the wildlife of CTR though it runs outside and along the eastern
boundary of the TR. From Mohan to Ramnagar the river runs very close to CTR and is

regularly visited by the wild animals of the TR.

The buffer area of the Tiger Reserve also has a good network of man-made
waterholes some of which are kachha and some are pacca. It also has many temporary
dug-out ponds spread across the beds of sots. Some artificial borings are also available
which are being used for drinking water as well as for supplying water for the

waterholes. The list of waterholes and borings have been given in Annexure-1/2.

The Palain, Mandal, Ramganga rivers which travel through parts of the in the
Buffer, contains water all year around. Apart from these, there are some perineal water
sources like streams, nallahs and ponds besides numerous seasonal water courses which
are usually dry from March to the onset of rainy season. Water scarcity is seen in many
parts of the buffer forest especially in the southern area. To augment water supply in

these areas water-holes both temporary and permanent have been created. During
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summer months water is fed using water tankers or collecting water of a small stream.
On the eastern side of the buffer area Kosi River is an important perennial water source

though it is outside the TR. The list of waterholes has been given in Annexure-2/1.

1.6. Vegetative cover types:

The distribution & occurrence of vegetative cover (Forest types) in Corbett
Tiger Reserve can be summarized in the following table (Champion & Seth's

classification),

Forest type Nomenclature Area in hactares
Sub-Gr.3c  Northern Tropical moist deciduous

3C/C2a Moist Siwalik Sal 11,236.10

3C/C2b(1) Moist Bhabar Dun Sal 4,725.10

3C/C3a Western Gangetic Moist mixed deciduous 701.20

3/1SI Alluvial Savannah woodland (Bombmax- 403.80

Albizia)

Total Sub-Gr 3C 17,066.20

Sub-Gr.5B Northern Tropical Dry Deciduous

5B/Cla Dry Siwalic Sal 23,504.04

5B/C2 Northern Dry Mixed decidous 7,921.04

5/1S 2 Khair Sissoo Forest 201.00

Sub-Gr.9 Himalayan Sub-Tropical Pine Forests

9/Cla lower Siwalik Chir Pine Forest 169.10

Total Sub-Gr.9 169.10
Area under submergence of 4,220.20
Ramganga Reservoir

Grand total 52,082.40

The above distribution shows that the Corbett Tiger Reserve is covered

predominantly with sal Forests which extent to nearly 75% of the total area.

The extensive alluvial savannah woodlands( forest type) ISI) and Khair Sissoo
forest (5/1SI) which used to provide extensive grazing ground for the ungulates have
now shrunk to only about 600 hectares because major portion of the area of the Park

now under submergence in Ramganga reservoir (4,220.20 hectares) consisted of forest
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type 3/1SI and 5/1S2. Thus the ungulates are the real sufferers with this shrinkage of the
fodder potential.

SUB-GROUP 3C- North Indain tropical moist deciduous forests
(1) 3C/C2 a- moist shiwalik Sal forests:

Most of the Sal forests in the buffer area belong to this type.It occurs on the
lower Shiwalik (Sand Stone) Upper Shiwalik conglomerates and the older Himalyan
rock formations. The soil is fairly deep, sandy loam to loam and well drained but is
shallower and more sandy on southern exposed aspects. Humus is generally present
though scanty at places. The ground consists of steep slopes alternating with rounded
ridges and small plateaus with flats occurring in valleys. At places the terrain is simply

undulating and not too rugged.

The top canopy consists of Sal (Shorea robusta), Sain (Terminalia alata),
occasionally Jhingan (Linnea coromandelica), Bahera (Terminalia ballerica), Jamun
(Syzygum cumini), etc. and rarely Chir (Pinus roxburghii), on northern slops and higher
ridges tops. The middle storey contains Sandhan (Ouginia oojeinensis), Rohini
(Mallotus philippensis), Bhilawa (Semecarpus anacardium), Karhbhillawa (Buchanania
lanzan), Kura (Hollarhena antidysenterica), Chilla (Casaeria tomentosa), Amaltas
(Cassia fistula), Aonla (Emblica officinalis), Bauhinia spp. etc. and in moister valleys
Gair (Olea glandulifera), Kaula (Machilus odoratissima), Garhmahua (Engelhardtia
colebrookiana) etc.

Bamboo occurs in patches and is dense at places. The undergrowth is moderate
and consists chiefly of Bindu (Colebrookia oppositifolia), Gandhela (Murraya koenigii),
Karu (Calerodendrum viscosum), Raudera (Pogostemon plectranthoides), Dhaula
(Woodfordia fruticosa), Daia( Callicarpa macrophalla), etc. and occasionally Kilmora
(Berberis spp.), Tushiari (Debregesia velutina), Tilphara (Coculus laurifolius), Sakina
(Indigofera spp.) etc. The common climbers are Maljhan (Bauhinia vahlii), Gauj
(Milletia auriculata). Grasses are scarce. the common being Ullansu (Thysanolaena
maxima) in shady places and Guria (Chrysopoxon montanus), Kumeria (Heteropogon

controtus) etc. on exposed parts.

On steeper ground on southern aspects, Sal (Shores robusta) is scarce and often
non-existent, the crop usually consisting of Bakli (Anogeissus latifolia), Dhauri

(Lagerstroemia parviflora), Khair (Acacia catechu), Amaltas (Cassia fistulla), Bauhinia
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species. Tendu (Diospyros melonoxylon), Bhilawa (Semecarpus anacardium),
Kathbhilawa (Buchanania lanzan) etc. with some Kura (Hollarhena antidysenterica),
and Kathber (Zixyphus glaberrima). The whole crop on such location is often open and
poor. Sal being usually stunted, short boled and physically mature at a low diameter. On
the lower altitude, the slope usually becomes gentler and the proportion and quality of

Sal increases.

In this type, Sal is of quality Il to 1I/1V, the average being about IlI. Sal
regeneration is often plentiful and is present almost everywhere. Pure patches of young
pole and sapling crop are found on all shapes, gentler slopes and other favorable

localities.

A large part of the area, specially that on the southern exposed slopes in Gaujera
and Kanda blocks, carries a form transitional to the Dry Siwalik Sal forests (5B/Cla).
The conditions here are drier, the soil is shallower and more sandy and having very less
moisture. The crop has a higher proportion of Bankuli, Tendu, Bhilawa. Kathbhilawa,

Bauhinia spp. etc with more bamboo and more grass.
(2) 3C/C2b(1)- Moist Bhabhar-Dun Sal forest:

This type of forest has limited distribution in the buffer of the Tiger Reserve and
occupies the top canopy. It consists of almost pure Sal with occasional Sain, Dhauri,
Haldu, Bahera, Ficus spp., Jamun, Jhingun, etc., the middle story consists of Rohni and
occasionally Dudhi, Sandhan, Kura, Chilla, Koda, Bhillwa, Amaltas, etc, the
undergrowth is generally quite dense, commonest shrubs being Karu, Gandhela, Daia,
Raudera, Basinga, Pilu, Marorphali etc. Bomboo is generally scattered but fairly dense
near the ridge tops. In grassy blanks, which are very few, moderate to heavy grass,
notably, siru (Imprata cylindrica), panni, etc. are found Maljhan and Goaj, climbers are

fairly common and Genthi(Dioscorea spp.) climber is almost a pest in some area.

Sal is usually well grown, with middle aged trees. The site quality varies from I*
to 111", the average being almost 11°. The best Sal forests of the core are of this type.
Sal regeneration is deficient and established saplings and poles are rarely seen over
most of the area. Un-established regeneration in whippy and sub whippy stages is
sporadic and does not appear promising due to (i) closed canopy condition, (Il) grazing

by wild animals and (iii) less humid conditions and dense shrubby growth.
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(3) 3C/C3 a Moist Mixed Deciduous Forest:

This type of forest occurs sporadically throughout the Moist Siwalik Sal forests
and is confined to favorable localities where sal is unable to establish itself and is
characterized by good growth of Sain ,Bahera, Tun (Toona ciliata), Kharpat , Safed
siris (Albizzia procera), in the top canopy, with an under storey of Rohini, Sandan ,

Aonla etc. with scattered bamboo clumps. Maljhan climber is occasionally present.

SUB GROUP 5B-NORTHERN TROPICAL DRY DECIDUOUS FORESTS:
(1) 5B/Cla-Dry Siwalik Sal Forest:

The remaining Sal forest, lying in the southern part of the TR, belongs to this

type, which occupies the following areas:

This type occurs on the Middle Siwalik Sand-rock formation, which gives rise to
shallow, dry and completely drained sandy soils. Humus is scanty. The ground is very
broken up, generally steep, stony and rugged. Knife- edge ridges are numerous and the
terrain is cut up by many nalas. Denudation is active and there are signs of erosion at

many places.

The distribution of Sal in this type is governed chiefly by aspect and gradient.
On the northern, western and irregular groups and patches of varying extent and density,
grading off into badly formed single Sal trees on the steep slopes. The top canopy
consists of Sal, Bankuli, Khair, Sain, Tendu, Bhilawa, Kathbhilwa, Jhingan, Pula,
Kusum,Chir etc, with an under story of Sandan, Amaltas, Aonla, Bel, Ber, Kathber,
Kura, Khoda, Grewia species; Bauhinia species etc. Bamboo is common. The
undergrowth is scanty, mainly of Bindu, Harsingar, Dhaula etc. but grasses like Guria,

Baib, Kumeria, Nathlia, Bichhroo, Siru etc, are plentiful.

The southern slopes carry an open but similar crop of a more xerophytic nature,
with a very low proportion of Sal which usually occurs in patches or as single trees in
sheltered and favorable localities. Bamboo is dense at places and grasses like Guria,

Baib, and Kueria are dense and distributed throughout the area.

In this type, Sal is of poor quality varying from quality class Il to 1V, the
average being II/1V. All age and size classes are usually represented but mature trees
are generally absent. Sal regeneration is generally deficient and very slow growing and

is difficult to obtain, except in hollows and moist places, where it is good. Forms
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transitional to the Moist Siwalik Sal (3c/c2a) are of frequent occurrence wherever the

soil is deep, and moist.
(2) 5/E 9- Dry Bamboo Brakes:

Bamboo brakes occur throughout the northern dry mixed deciduous forests,
usually on dry hill sides, with a good drainage but deeper soil, where bamboo often
forms a dense and almost impenetrable growth to the exclusion of other spp. It is also
found in the dry shiwalik Sal forests and on the high banks of rivers and nalas
(particularly in the Palain valley) in the moist Shiwalik Sal forest. It is associated with
the middle Shiwalik sandrock formation and to a lesser extent with the lower shiwalik

nahan sandstones.
GROUP 9B- Himalyan sub-tropical pine forests:
(1) 9/Cla Shiwalik chir- pine forests:

This type occurs as small scattered patches of chir-pine occurring in groups or as
single trees with a scattered deciduous trees storey. It occupies ridge tops, cool
depression, upper northern slopes along the ridges or steep dry slopes and landslips
inside the dry and moist shiwalik conglomerate and nahan sandstones but on very
favourable situation on northern aspects it descends down to the sandrock formation. In
many localities the proportion of Chir is gradually increasing as a result of fire
protection, in some places, on or near the ridge tops, pure Chir crops are getting
established, as in Tumaria and Adnala. Regeneration is coming up well in some areas,

especially on fresh landslips.

Chir is usually associated with Sal, Sain, Bankli, Dhuri, Jhingan, Bahera spp.,
Amaltas, Sandan Bahunia spp., Pula etc, and with the usual undergrowth. The true type
is really not represented in the TR, and most of the crops are in the transitional zones

between Shiwalik Sal and Chir forests.

Based on topography and geology, the following are the principal type of forest
vegetation that occurs in the buffer area of Corbett Tiger Reserve:

(i) The dry Deciduous Forests on Bhabar Flats consisting of xerophytic species like Ber

and Kathber (zizyphus mauritians) Kurha (Holarrhona antidysenterica) Bel (Aegle
marmelos) Chilla (Casaeria tomentosa), Dhak (Butea monosperma) etc. with

occasional Semal (Salmalia malabarica). Jhingan (Lannca coromandalica), Kharpat
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(Gauga pinnata), Khair Rohini (Mallotus philippensis) etc. Bamboo is entirely
absent. Sal, usually mature to over-mature and scattered singly or in group is
confined to Dhara compartment-6, Shisham (Dalbergia sissoo) is confined to the

bank of "sots" (streams).

(ii) The forests on Swilik Sand Rocks Forests over this rugged occur mostly in the

southern tract with sprinklings of 'sal’ but mainly Bakli (Anogeissus latifolia), Khair
(Acacia Catechu), Tendu (Diospyros melaoxlon), Jhingan (Lannea coromandelica),
ect. on the southern slope while on the northern and other slopes sal (Shorea
robusta), Bakuli(Anogeiesus latifolia), Khair (Acacia catechu), Chir (Pinus

roxburghii), Pula (Kydia calycina) etc. occur.

(iii)Siwalik Conglomerates Forest these occur on the flat country of the Patlidoon and

the gentle tarraces of Dhulwa West block and steep broken areas with a northern
aspect of Gaujpani Block. The flat country forests consist of pure good quality sal of
fairly high density. The forests on broken steep areas have predominance of sal and

are well stocked.

(iv)The hill Sal Forests on Nahan San Stone These occur over a large area of hilly

country with varying aspects and altitudes and cut-up deep ravines. All classes and
qualities of crops varying from almost pure sal (Shorea robusta) to dry xerohpytic
species of Bakli (Anegessus latifolia) etc. exist. On the whole, the typically south
and west aspects are stocked with sal of much proper quality than the north and west

aspect.

(v) Reverain Foersts Most of the island on the Ramganga river carry a good crop of

Shisham (Dalbergia sisso0). Younger age classes predominate and there are very

few trees over 40 cm. Diameter. Occasional Semal (Bombax cieba).
1.6.1. Grasslands:

The flat grassy plains sometimes quite extensive and locally termed as 'chaur'.
These charus are generally a result of man-made clearings, made in the past for
cultivation and settlements subsequently abandoned. The buffer area has small patches
of grassland unlike in the core area where large tracts of grassland are found. These
grasslands are characterized by rich dense growth of various medium size to tall grasses,
both palatable as well as unpalatable in varying density. These are the most favoured

grazing grounds of the ungulates and elephants that congregate here in large herds for
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grazing and naturally attracting the predator the tiger. Hog deer are also primarily found

in the grasslands of Dhela .

The flat anthropogenic grasslands are dominated by Vetiveria zizanioides,
Saccharum benghalense, and Dichanthium annulatum. Most important being Dhikala
chaur which supports high ungulate population. The grassy slopes are dominated by
Chrysopogon fulvus, Neyraudia arundinacea, and Heteropogon contortus. Very steep

slopes and ridge tops have Eulaliopsis binata, Locally known as "Bhabar" grass.

1.6.2. Plantations:

The most common tree species planted during 1960 and 1970s is Eucalyptus
hybridus. This is followed by teak (Tectona grandis), Haplophragma adenophylla,
Acacia catechu, Ailanthus excelsum, and Dalbergia sisso. Bamboo (Dendrocalamus
strictus), most important food for elephants which was very common in the past is now
scarce causing a problem of man& animal conflict in the nearby buffer area. Most of the
old plantations are in the buffer areas. The list of plantations of non-endemic species has

been given as Annexure-1/3.
1.6.3. Vegetation:

The vegetation comprises of forest, grasslands and riparian types, which mainly
include northern deciduous forest (Moist Shiwalik Sal, Moist Bhabar Dun Sal, Western
Gangetic moist mixed deciduous forest and Alluvial Savannah woodland), Nothern
Tropical Dry Deciduous Forest (Dry Shiwalik, Nothern dry mix deciduous and Khair

Sissoo Forest) and Himalayan Subtropical Pine Forest.

Floral diversity of CTR is very rich as the major portion of the reserve is
confined to Bhabar tract of Shiwalik formation. There are 617 species of the flora under
410 genera 111 families of Angiosperms (Monocot-132, Dicots-462), 1 Gymnosperm

and 22 Fern and fern allies.

There are more than 110 tree species in the forest. Notably 73% is constituted by
Sal (Shorea robusta) forests. A frequent associate of Sal is Haldu (Adina cordifolia).
The predominant species in the higher ridges is Bakli (Anoguiessus latifolia) and the
other associates are Khetwa (Piliostigma malabaricum), Gurial (Bauhinia rausinosa),
Dhauri (Lagesteomia parviflora), Amaltas (Cassia fistula), Bhilawa (Semecarpus
anacardium), Amla (Phyllanthus emblica), Papri, Kumbhi, Mahua (Madhuca indica),

Rohini (Mallotus phillipensis) and Jamun (Eugenia jumbolana). Chir (Pinus roxburgii)
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the only conifer is confined to some of the highest ridges around Sultan. The river

valley, high banks and islands are dominated by Delbergia sissoo.

Among the shrubs (51spp), Clerodendron spp, Helicterios issorea are
predominant, while climbers like Miletta auriculata, Porana paniculata, Vallaris

solanacea, Phamera vahlii are commonly found.

Invasive weeds like Lantana camara is profusely growing, thus inhibiting the
regeneration of Sal and other herbaceous plants. Extensive growth of Cannabis sativa is
also found in the grassland. The CTR comes under the biotic province 07A (Gangetic

plain-Upper Gangetic Plains).

1.7. Wild Fauna, Habitats and Tropic Niches:

The Corbett Tiger Reserve is popularly known as the 'land of Roar, Trumpet and
Song'. These are represented by Tiger, Elephant and Birds, respectively. CTR harbours
extensive variety of fauna owing to the rich and diverse habitats and prey base. As per
the Zoological Survey of India’s “Fauna of Corbett Tiger Reserve” a sum total of 1013
species of fauna have been documented. There are 49 species of mammals, 685 species
of birds, 39 reptilian species, 10 amphibians and 36 species of Pisces amongst
vertebrates and 10 species of Nematodes, 11 species of Centipedes, 21 species of
termites, 19 species of bugs, 37 species of dragon and damselflies, 34 species of
hoppers and crickets, 6 species of mayflies and 10 species of beetles and 36 species of
butterflies in CTR.

Current status of Faunal Diversity of Corbett Tiger Reserve is as follows:

SI.No. Class Number of
Order | Family | Genera | Species

1. Mammalia 9 21 43 49
2 Aves 18 75 294 685
3 Reptilia 3 13 31 39
4 Amphibia 1 3 9 10
5 Pisces 3 8 22 36
6 Nematoda 7 8 10 10
7 Chilopoda 1 1 4 11
(Scolopendromorpha)
8 Isoptera(Termites) 1 8 21
9 Hemiptera (Bugs) 1 6 16 19
10 Odonata 1 8 25 37

(Dragon & Damsel Flies)
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11 Orthoptera 1 4 32 34
12 Ephemeroptera (May flies) 1 4 4 6
13 Dermaptera (Ear wigs) 1 3 5 10
14 Coleoptera (Beetles) 1 1 10 10
15 Lepidoptera (Butterflies) 1 8 25 36
Total 50 166 538 1013

1.7.1. Threatened Fauna:

Based on IUCN Red List (2004), a total of 648 species of the Indian fauna has
been documented as threatened, of which 248 are globally threatened (Critical 44, 109
Endangered and 195 Vulnerable). The CTR has 40 such species among which 4 are

critical, 10 are endangered and 26 are vulnerable.

List of Critical, Endangered and Vulnerable Species of CTR
Mammals

1. Pantheratigris (Vulnerable)

2. Elephas maximus (Vulnerable)

Gyps bengalensis (Critical)
Gyps indicus (Critical)
Gyps tenuirostris  (Critical)

3

4

5

6. Vanellus gregarious (Critical)

7. Leptoptilos dubius (Endangered)

8. Falco cherrug (Endangered)

9. Houbaropsis bengalensis(Endangered)
10. Pelecanus philippensis (Vulnerable)
11. Leptoptilos javanicus (Vulnerable)

12. Marmaronetta angustirostris(Vulnerable)
13. Haliaeetus leucoryphus(Vulnerable)
14. Aquila clanga(Vulnerable)

15. Aquila heliacal(Vulnerable)
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