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allowing larger total breeding population of plant and animal
species than could survive within the reserve alone.

. Examples of such buffering <cam include selectively logged
pfoduction'forests, natural forests qsed by villagers for fire
wood, MFP collection, unused wilderness and grazing pastures.

The purpose of this study is to examine the differences between
typical core and buffer zone compartments of a nbjor wildlife
protected area to document differences in wildlife abundances which.
may be due to resource use by local people.

Resource utilization is of several types.such as MFP collection
which include variety of forest products as listed in Appendix (9)
(Fig.3) Apart from MFP collection other problems in buffer areas
are logging, bamboo felling, 'settlements, mining, construction of
roads-and dams, encroaching cultivation, hunting and livestock
grazing.

The basic economic needs of the growing population in the
developing countries, and the growing pressure on natural resources
fhrough increasing extent of industrialization, urbanization,
development projects and from the developed world, means we cannot
expect any substantial reductioﬁ in the level of exploitation
(Johns 1985a). This includes even MFP.

Kothari et al (1989) report that 14 (36%) of the 39 National
Parks and 104 (56%) of the 185 sanctuaries had reported extraction
of MFP. These do not reflect those areas where it goes on without
official sanction. Accordingly 56% of National Park have human
population living within them and 83% have population in adjoining
areas (10 Km radius), only 37% have reported the extraction of MFP.

Similarly 72% sanctuaries have human population living within the



boundaries, and 87% have human population in adjacent areas only
58% have reported extraction of MFP. Consequéntly it seems logical
to assume that if there are human population within or around
protected area, especially within it, they would make at least some
use of the Park or sanctuary for their fuel and MFP needs. Thus
this indicates tha;t; there is lack of information even on MFP
collection activities in different Protected areas of the country.

Minor forest produce (MFP) collection is one of the major
6ccupations of the.local people in and around the Reserves. A

large number of people are also involved. For example the work of

MFP collection [especially Kendu (Diospyros melanoxylon) leaves]
occupy a vast forest area in Bihar during the collection period
(April to June) and with which lives of many people are interwoven
(during 1987 ‘the estimqted man-days was-about 5x108 for only Kendu
leaves collection - BSFDC Ltd. 1988). It was also felt that
wildlife have not received the due attention they deserve in those
areas where the collection (activiiies) of MFP are going on
especially in Protected areas. .

" One of the Protected areas in Bihar is Palamau Tiger Reserve
and uptill now not much work ﬁas Been.done to asses the effect of
these activities on wildlife in those areas. On the other hand the
State Government is trying to overcome the barrier to development
(Tribal development) by increasing the practice of MFP collection
in larger tracts of forest areas. This needs assessment of the
effect of MFP collection on wildlife especially within Protected
Areas for wildlife. Therefore this present study is initiated to

understand the impact of MFP collection on wildlife in the forest

of Palamau Tiger Reserve in Bihar. -


















3. DESCRIPTION OF THE STUDY ARFA

Jel GBNERAﬂ - The Palamau Tiger Reserve  (PTR) lies in :he western
‘part of Chotanagpur Plateau in the State of Bihar, comériaing most
of the forest of Daltongonj (Fig. 1). The total area of the
Reserve is 1026 km?. The major portion of the Reserve falls under
paltongonj South Division and the remaining area of the Reserve
extends in the adjoining forests of Latehar, Garhwa South and
Ranchi West Divisions. The forests of tﬁe Reserve lie between
latitude 23° 25' and 23° 55' North and longitude 83° 50*' and 847 36'
East (Manageme&t Plan PTR 1987). .

Of the toéal area of Palamai Tiger Reserve 1026 kmz, the Core
zone is 213 km? and the remaining 813 km? falls under Buffer zone.
Core zone is totally prohibited for any type of MFP collection
activities, with the gxception of the three core 2zone villages
which still await relocation. :On the other hand, it is going on
in buffer zone. Almost the entire Buffer zone is outside the
administrative control of the Field Director, Project Tiéer and is
controelled by the respective territorial DFO's (3) (Including MFPP
Division Daltongonj). These DFd's are responsible for forest

protection, MFP collection, bamboo extraction, grazing and

maintenance of roads in the Buffer zone. The Field Director cannot:

directly influence any of these activities in the Buffer zone, he

is responsible only for Wildlife protection and water development

(Rao 1989). | »
According to the Manaéement Plan of PTR 198%¢ there are 45

revenue villages and 10 forest villages within the Reserve. The
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north to south. The general drainage is from south to north
towards the river Sone, drained by the three major river systems
viz. North Koel, the Auranga and the Burha. These rivers carry
large volumes of water in the monsoon season but almost dry up
during the summer season.

The soil, mineral and rocks of this region can be broadly
claésified into following groups Laterite, Quartzite, Gneiss,
Gondwana, Amphibolite and Alluvial. Alluvial areas are limited to
flat valleys of the Koel and its larger tributaries. They form
sandy loam of good depth. They aré fertile but are found over

limited area (Management Plan PTR 1987).

3e2.2 CLIMATE

The climate of the area .can be divided 1into .fpur seasons
(Management Plan PTR 1987) viz., |

Winter - mid-November to mid-February

Summer - mid-February to mid-June

Rainy - mid-June to mid-September and

Autunn - mid-September to mid-November.

Winter is quite cold and sometimes the temperature drops to 1%
in valleys specially at Garu (near the study area) and frost occurs
almost every year throughout the Reserve, especially in open areas
and along rivers. Fog occurs for one or two days during January
and February. |

The Summer months are very hot and dry, with température rising
up to 50° C.along the northern fringe. The southern areas being
- at higher elevations and covered with forests are comparatively

less hot as can be seen from the Appendix -10. More than 80% of

the rainfall in this area is caused by south west monsoon. The
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retreating monsoon has little effect.. Some rainfall is caused by
‘the Western Disturbances from January to March. Rainfall is
heavier in the hilly and forested tract qf the south and gradually
diminishes further north (Sahay 1987).

3.3 ﬁIOGEOGRAPHIC LOCATION AND VEGETATION

The b;ogeﬁgraphical realms in relation as given by Udverdy (1975 -
quoted in Sahay 1987) together with Wallaces terminology is given

below in relation to study area.

REALM WALLACES
TERMINOLOGY
Indo Malayan Oriental

According to a recent report (Rodgers & Panwar 1986) it comes under
Deccan peninsular Bioggographic Zone an@ Chotanagpur Biogeographic
Province. The forests are mostly of the Northern Tropical Dry
Deciduous type with pockets of Moist Deciduous type, as classified

by Champion and Seth (1968Y. They are as follows:

5/B/C1C Dry Peninsular Sal

5/B/C2 Northern Dry Mixed Deciduous Forests

5/F9 Dry Bamboo Brake

3C/C2ci Moist Peninsular High Level Sal

3C/C2eii Moist Peninsular Low Level Sal

3Cc/Cc3/2si Northern Secondary Moist Deciduous Forests
5/F Eagle Forest .

| They may be broadly classified as Sal, Miscellaneous, Bamboo
and Aegle forests. As some villages were shifted at the time of
reservation, the abandoned fiélds and parts of forest used for
;egular cultivation, are still lack any tree growth and they now
form small grassy meadows within the forests (Sahay 1987).
3.4 WILD ANIMALS OF THE AREA Ther were 34 species of wild animals
were listed by Sounder (1895) (Sahay 1987). Elephant 1is an

important omission from the list. The animals which became extinct
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and listed are - the Black buck, Indian otter, Indian gazelle and
the Léopard cat. Two other species, the Four horned antelope and
fhe Indian mouse deer are very rare in these forests. The main
wild animals ofAthé Reserve are listed in .Appendix (8) with the

census figures of three years (i.e, of 1987, 1988, and 1989).

3.4 THREATS TO THE RESOURCE
3.4.1 HUMAN DISTURBANCE :

Demographic data about the village falling within'the Reserve 1is
already discussed. The intensive exploitation and grazing caused
high degree of human movement and disturbance in ‘the entire
reserve. Labourers work in the bamboo and tiﬁber'coupes (Buffer
area) from October to June. There are forest roads, foot paths
passing through the Reserve in Core as well as in Buffer Zone wﬁich
the villagers use for going from one village to other and to the
weekly markets. The forest roads are also used in the Buffer area
for transport of forest produce from the forests to the depot.
3.4.1.1 POACHING _
Although hunting has been prohibited, it is still continued by
local villagers in the periphery.of the reserve. There were no
cases of poisoning but trapping, netting or snaring the animals in
Reserve is still quite common. These activities have been playing
an important role in reducing the wild ungulate population in these
areas especially in buffer zone of the reserve (Repor?:-'on PTR
1979). |

Hide outs were also found erected near water hole to
facilitate shooting the animals in buffer zone of the reserve.

3.4.1.2 GRAZING - In certain areas, especially near the villages

15



in buffer zone, and near water holes during summer as the cattle
competes for water with w: ld animals the water becomes limiting
factor. Thus cattle grazing is a major adverse factor in certaln
areas within the Reserve .e, Buffer Zone near villages and worse
situation is during pinch summer when water‘becomes_limiting factor

for wild animals. . .

3.4.1.3 FOREST EXPLOITATION

Entire Tiger Reserve was subjected to heavy felling during past
i.e, prior. to creation of PTR and management was totally
commerc1allzed. Almost every part of the forest was visited by the
local people daily more so during the collection period for MFP

collection. Plucking of Mahulan' (Bauhinia vahlii) leaves, fire,

wood collection, tuber collection are done throughout the year,
spec1a11y rainy season for Mahulan leaves and Tubers (mainly
Dioscorea spp.) when large leaves are found and easy to dig out
tubers, during summer season for fire wood when dry' wood is
available in large quantities and can be stored for ralny season.
3.4.1.4 FIRE

Palamau foresté are vulnerable to.fire. The use of fire is common

during the collection of honey, Mahua (Madhuca latifolia) flowers,

Sal seed collection, tubers (mainly Dioscorea spp.), poaching, to

clear the forest floor'prior to collection'and to promote new grass
growth. Almost all fire occurrence in this Reserve seems to be man
made either accidently or deliberately. Twelve fire incidence
were observed during the study period. They were due to honey
collection activities and two of thgm due to poaching out of which

one was near the Tourism zone (Betla) of the Reserve and the otlier
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in the Ramandag compartment No. 1l for catching Porcupine(Hystrix
indica) from its burrow. Thus one of_the major reasons for fire

occurrence is due to MFP collection activities.

3.4.1.5 OTHER USES SUCH AS MINING AND CONSTRUCTION OF DAM ETC.

The mining area of Hutar colliery, a small Graphite mines in
Tongari village and Bentonite in Baribandh are situated on the
periphery of the Reserve. No extension of these are allowed uptill
now. Two more dams are coming up, Kutku on river Koel in the
western flank of the Reserve and the other on river Auranga in the
Betla Zone. The construction on later has not yet.started and the

dam is being opposed but no final decision yet been taken (Rao

1989).






~ 4. METHODOLOGY

4.1 SELECTION OF STUDY AREZA

Four areas had been selected considering the following
important factors based on the preliminary reconnaissance sﬁrvey.
Those are:-

Bﬁffer Areas

(1) Ramandag Compartment No. 1 (690 ha) - approximately 1 Km far
from the village (Zone 1). _

(2) Ramandag Compaftment Nof 2 (755 ha) - approximately (100 m)
near the village (Zone 2).

- Core Areas

(1) Ramandag Compartment No. 3 (1087 ha)- near the village (100 m)
(Zone 1). ' ‘

. (2) Baresand Compartment No..9.(1068 ha)- far from the village
(Zone 2). | '
Important factors are-

(a) There was no.forestry (major felling etc.) operation in all
the four areas selected except MFP collection including fire wood,
fodder, grazing and bamboo felling in bqffer areas.

(b) Veﬁetation type as described by the management plan for study
areas were similar in having dominated by miscellaneous forests.
(c) Climate (mean temperature and rainfall) varies from North to
South, study areas were selected having similar situation.

(d) | Type of terrain were found to be similar. Major differences

were avoided as far as possible.
|- .
O\

N—e

T e apmm—ys i e e



(e) Water availability were nearly similar. All had waterholes
having water, but all rivers as well as nélas dried up during

gsummer .

b .2 WILD ANIMALS - quantitative estimation

The following broad areas had been investigated and data had been
collected using the methods as described below:-

4.2.1 For quantitative estimation of large mammals wildlife
population, three parallel transect (forest department census track
lines) per compartment were selected (Fig.2) at particular
distance, (i.e, 800m. aad 1200m) to avoid any interferences and to
ensure maximum coverage of the area) those are as follows with
their length in Km.:-

Buffer areas (Total transect length 19.45 Km)
(a) Zone 1 (Ramandag Comp. No. 1) 3 Transect (10.106)

(1) Transect No. 1 = 3.269
(2) Transect No. 2 = 3.216
(3) Transect No. 3 = 3.621
(b) Zone 2 (Ramandag Comp. No. 2) = 3 Transect (9.343)
(1) Transect No. 1 = 3.216
(2) Transect No. 2 = 2.921
(3) Transect No. 3 = 3.206

Core areas (21.07)

(a) Zone 1 (Ramandag Comp. No. 3) 3 Transect (13.01)

(1) Transect No. 1 = 3.798
(2) Transect No. 2 = 4.291
: (3) Transect No. 3 = 4.922
(b) Zone 2 (Baresand Comp. No. 9) = 3 Transect (8.064)
" (1) Transect No. 1 = 1.721
(2) Transect No. 2 = 3.173
(3) Transect No. 3 = 3.169 .
TOTAL 12 Transect ~= 40.52 Km.

y
These permanently marked systematically positioned transect
have been followed using foot transect (Eberhardt 1968, Sale &

Berkmuller 1988) method. These transect were travelled 5 times
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once in May-June, July, August, Setember, and October to
investigate differences. in density/aSundanceé i.e, during
collection period (May-June) and in the remaining months.
The transect.ﬁere followed using single census team @i.e,,of two
persons) and all the 12 transect were traversed on foot in a fixed
known direction. |

All the transect had.known starting points and end points i.e,
marked by natural features such as' nalas, rivers, hills, roads,
tracks and ridges and are’clearly defined both on ground and on the
map (Fig.2). Transect are far ‘enough apart to prevent
interference. All the transect were run in the early morning in
a fixed'directién using compass. The_digtance traversed were
estimated by number of paces traversed (averége pace length of the
" observer #'O.B‘m.). On sighting animal(s), the group is'counted
and their position noted accordingly. The activity of animal(s)
were also recorded. |
4.2.2 Indirect evidences were also recorded for which sémple

transect of 80 m. (100 paces) length and 2 m. width at each 400

m. interval has been taken. This method was repeated once each

month.

4.3 VEGETATION

4.3.1 Differences in'tree species composition, cover and density
in core and buffer area was estimated\b;'using circular sample plot
method. 30 gample p;ota each of. 10m. radius were located
systematically along each t;ansect (Distance between plots were
decided by dividing the *total length of the transect by 30) out
of which 10 plots (every third plot) were sampled systematically

/Zs'quQ/ iDF/
21 Qk'

for species composition and density.



4.3.2 Differences in shrub layer (spec:i.es compoéition, density and
cover) was also estimated using the above sample plots. However
the 10 plots (above mentioned) each were sampledisystematically for
estimating species composition and density.

4.3.3 Similarly using all the above 30 sample plots ground cover
was estimated. . ‘

(The following ecological information was collected- que, shrub
and ground cover were estimaﬁed using cover c;asées i.e, 0-25 %,
26-50 % and above 50 % in all the sample plots. Similarly each
plot was surveyed for MFP trees and species i.e, Total number,
plucked, unplucked, collection sign, lopping, cutting etc. Apart
from these animal sign on trees, dead logs etc. were also recorded.
Number of MFP collectors, number of cattle seen during transect

survéy, number of fire wood collectors were also recorded.

4L .4 MINOR FOREST PRODUCE (MFP)
To estimate the actual MFP collection practices (including fire

wood), with especial reference to Kendu (Diospyros melanoxylon)

leaves, the above 30 sample plots were used. However, the radius
of the plot was reduced to 1.78 m. The number of plucked and
unplucked has been recorded. Data were also obtained on the number
of total leaves and"plucked leaves from different height of
seedlings and saplings to estimate the quantity collected. Data

from secondary sources wefe also obtained on MFP collection 1i.e,
from the Bihar State Forest Development Corporation Ltd. MFPP
Division Daltongonj, Bihar to obtain an overall picture of MFP

collection.

For estimating the amount of fire wood collection, 1its
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consumption head loaders were sampled. The consumption for 30
households were intensiQely sampled from different caterngories (i.e,
local tribés, business class and service class people) as described
by Maithane and Mishra (1986). Details of populztion of the
village near the study area, mainly near the Buffer areas were also
collected from the Block Development Office, Garu. . In order to
estimate the grazing pressure data on cattle population were also

collected from the same.

Qi..ﬁb DATA ANALYSIS
4.6.1 WILD ANIMALS '
Data on sighting distances for each sﬁecies wére compiled from all
transect within each area (i.e, core and buffer and-a single mean
angular gighting distance 'r' for each species was calculated
because 'n' (number of sighting) was very low. |

For simple calculation, all transect data have been summed,
giving an over all transect length (L) for .each area (Compartment
wise) and total number of ahimals of each species sighted. Density
per km? is then calculated by using the following formula of simple

"King Census" (Eberhardt 1968, Séle & Berkmuller 1988):

n
D = =-—===== » Where D = Density of animal per km?
2xLxr n = Total number of animals seen
L = Length of the transect in km
r = Mean Angular sighting distance in km.
2 = For both side (left & right) of the
transect.

Confidence interval for the mean density were calculated for

five different months using a mean value for these each transect

in the core and buffer areas. For example: -
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DENSITY CALCULATION - Density/Km? of Wild animals were calculated
by using following methods
bata from Appendix - 1 for Sambar in core area where,

TOTAL NUMBER OF ANIMAL SEEN n = 30

Length of the transect in km L = 21.07x5 (as Travelled -five
times) :

Mean Angular sighting distance r = 0.029 Km

Then using the above formula calculated

30/(2x21.o7x5xo.929)/xm2

the density of Sambar/Km? =
= 4,909 = 4.91/Km

CALCULATION OF CONFIDENCE LIMITS FOR ESTIMATING POPULATION SIZES

For calculating Confidence Limit, Variance, Standard Deviation, and
Standard Error were calculated by using the following method-

Data from Table-2 for Sambar‘Density/sz for core total

No. Counted in sampling units = 11.46, 2.45, 3.27, 2.45, 4.91.
No. of samples (n) = 5 (i.e, for five months)

(11.46 + 2.45 + 3.27 + 2.45 + 4.91)/5

4.908 = 4.91.

Mean (X)

Variance (Sz) 2 2 2
= [(4.91 - 11.49) + (4.91 - 2.43) + (4.91 - 3.27)° +
(4.91 - 2.45)° + (4w91 - 4.91)°)/(n - 1) .
= 57.7/4 = 14.43

Standard Deviation = /782 = /"14.43 = 3.798
Standard Error (SE) = S//™n = 1.698

Confidence Limits (L) at 95% Level; n = 5 hence (from t-values)

t 2.57
L t x SE = 2-57 X 1-698 = 4.36

X+ L = 4.91 + 4.36.

POPULATION ESTIMATE

t- values for Different Sample Sizes and Confidence levels

. 30 or

Sample size ) 10 15 20 25 more

t- value,95% ' 2.57 2.23 2.13 2.09 2.06 1.96

t-. Value,9996 4.03 3.17 2.95 2.85 2.79 2.58

t- value,99,.9% 6.87 4.59 4.07 3.85 3.73 3.29

Source Sale and Berkmuller (1988), N
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4H.5.2 VEGETATION

Tree species composition and number for each transect based on ten
sample plots (i.e, each 3rd plo) was carried out by simply
counting them. Then area wise has been done by combining 3
transect of each compartment and then finally.for buffer and core
" area by adding 2 buffer areas (i.e, - 6 transect) and two core (6

transect). Similarly it was done for. shrub species. Details as

follows:-
FOR _TREE SPECIES : 2
Total area sampled transect = 314.15 m
Compartment = 942.48 m
Area = 1884.9 m
FOR_SHRUB_ SPECIES 2
Total area sampled transect = 100 m
Compartment = 300 m
Area = 600 m

FOR TREE, SHRUB AND GROUND COVER

Total area sampled transect = 9424.77 m?
Compartment = 28274.33 m
: Area = 56548.66 m

Density of trees and shrubs were collected by using the following
formula:

TOTAL No. of

TREES or SHRUBS
DENSITY PER HECTARE = -=--ccccccccccc--- x 10000

TOTAL AREA SAMPLED

4.6.3 FOR MFP For MFP trees the similar method were followed as
mentioned for trees.

FOR MFP SHRUB (SEEDLINGS)
Total Area sampled transect
Compartment 900 m
Area 1800 m :
Thus data for plucked, unplucked has been compiled for

300 m?

transect wise, compartment wise and area wise. For further detail

see result.
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5. RESULTS .

5.1 WILD ANIMAL.S
Data (Appendix.— 1) of animal sightings indicates that Chital,
Jackal, Hyena, Tiger and Wild boar were not seen in the buffer
areas. Carnivores sightings were obtained only in the core area.
However there were indirect evidences of Chital, Jackal and Tiger
found'in buffer areas. tGiant squirrel was totally not seen in the
buffer areas not even the.iﬁdirect evidences. Sambar were seen
more in core and the density per'kmz (Table-1) is five times more
in core than buffer. On the other hand Rhesus monkey were oﬁly
seen in buffer areas. There is not much differences in Barking
deer deASity[sz in both core and bﬁffer; Langurs weré seen in
both the areas, but comparatively more in core and the density per
km? is 7.5 times more than the buffer. |
Data (Table-2 to 7) also gives an idea about compartment wise
(in different zones of core and buffer area) animal density per
km?. in different months. Data (Table-2) indicates that Sambar
density is about five times "~ more (4.91/Km?.) than buffer
(0.96/Km?.). It is evident from the data that Sambar density is
increasing from Ramandag 1, Ramandag 2, Ramandag 3 to Baresand 9.
However data shows that core zone 1 and buffer zone2 show
consistent in Sambar density where as core zone 2 and buffer zone
1 shows high variation in density. During MFP collection period
(i.e, May-June) it goes up to 26.04/Km2 in core zone 2 and just
after this it falls to zero. In buffer.zone 1 where MFP collection

activities (Table-13) are more sighting of Sambar is zero even
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during and after collection period except during the month of
August. Just after the advent of monsoon ‘i.e, in July the Sambar
density increases in core zone 1 where it hecame zero in core zone
2 and also in whole buffer area. During the month of October the
density shows an increase with respect to the previous month i.e,
comparea to September's except in buffer zone 1.

When the number of MFP collectors seen and the sambar density
per km? compaétment wise has been correlated it was found that they
were negatively correlated (Fig.5), which indicates that as the
number of MfP collectors increases sighting of Sambar decreases.

It is evidént from the data (Table-3) that the density of
Chital is zero during MFP collection period (May-June) in core zone
1 which is' near the village. Where as thé density is largest
(64.73Km2.) in core zone 2 during May—Juné. The sighting gshow an
increase after May-June in core zone 1 where as iﬁ shows a decrease
in core zone 2. The density in core zone 1 shows s&me degree.of
consistent but it is highly variable in core zone 2. Even then the

‘over all density in core zone 2 (16.18/Kn?.) is about 3.25 times
that of core zone 1 (5.01KmZ.).

Barking deer density (Tabie—4) shows differences between
zones, core zone 2 shows comparatively small density (0.5/Km?.)
even less than buffer zone 2 (0.55/Km?.). Barking deer density is
zero during May-June in buffer zones 1,2 and core zone 2, which
indicates that it was not observed in these zones. Sighting in
Core zone 1 is less variable where other zone have highly variable
sightings.

Indian giant squirrel not showing much differences 1in

different months. However sighting is more in core zone 2.
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ABLE-3
CHITAL DENSITY/sz IN DIFFERENT MONTHS IN DIFFERENT ZONES OF CORE
AND BUFFER AREA AND MEAN OF FIVE MONTHS WITH 95% CONFIDENCE
INTERVAL. C.I= CONFIDENCE INTERVAL.

AREA ZONE TRANSECT MAY- JUL AUG SEP ocCT MEAN OF

LENGTH ~ JUNE 5 MONTH
IN Km. 95% C.1I
CORE 1 13.01 0.0 1.67 5.01 13.37 5.01 5.01
+ 5,92
CORE 2 8.06 64.73 8.09 8.09 0.0 0.0 16.18
_ +31.54
CORE TOTAL 21.07 24.76 4.13 6.19 8.25 3.1 9.29
: +10.2
TABLE-4
2

BARKING DEER DENSITY/Km~ IN DIFFERENT MONTHS IN DIFFERENT ZONES OF
CORE AND BUFFER AND MEAN OF FIVE MONTHS WITH 95% CONFIDENCE
INTERVAL. C.I= CONFIDENCE INTERVAL

AREA ZONE TRANSECT MAY- JUL AUG SEP OCT MEAN OF

LENGTH JUNE . 5 MONTH
IN Km. ' | 95% C.I
CORE 1 13.01 1.54 0.0 1.54 1.54 3.07 1.54
‘ : + 1.25
CORE 2 8.06 0.0 0.0 2.48 0.0 0.0 0.5
+ 1.27
CORE TOTAL 21.07 ° 0.95 0.0 1.9 0.95 1.9  1.14
+ 0.91
BUFFER 1 10.11 0.0 0.0 0.0 2.75 0.0 0.55
BUFFER 2 9.34 0.0 2.97 2.97 0.0 0.0 1.19
+ 1.87
BUFFER TOTAL 19.45 0.0 1.43 1.43 1.43 0.0 0.86
' : ) + 0.9
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TABLE-5
- INDIAN GIANT SQUIRREL.DENSITY/sz IN DIFFERENT MONTHS IN DIFFERENT
ZONES OF CORE AND BUFFER AREA AND MEAN OF FIVE MONTHS WITH 95%
CONFIDENCE INTERVAL. C.I= CONFIDENCE INTERVAL.

AREA ZONE TRANSECT MAY- JUL AUG SEP . OCr MEAN OF

LENGTH  JUNE 5 MONTH .
IN Km. 95% C.I

CORE 1  13.01 2.02 2.02 2.02 2.02 0 1.62

+ 1.04
CORE 2 8.06 3.26 3.26 6.53 13.06 9.79 7.18

+ 4.84
CORE TOTAL 21.07 2.5 2.5 3.75 6.24 3.75 3.75

+1.75
BUFFER TOTAL 19.45 0 0o 0 0 0 0

TABLE-6

RHESUS MONKEY DENSITY/KmZ

IN bIFFERENT MONTHS IN DIFFERENT ZONES OF
.CORE AND BUFFER AND MEAN OF FIVE MONTHS WITH 95% CONFIDENCE
INTERVAL. C.I= CONFIDENCE INTERVAL

AREA ZONE TRANSECT MAY-  JUL AUG SEP ocCT MEAN OF

LENGTH JUNE 5 MONTH
IN Km.  95% C.I

CORE TOTAL 21.07 0.0 0.0 0.0 0.0 0.0 0.0
BUFFER 1 10.11 124.82 28.26 28.26 11.78 4.71 39.57
| + 56.04
+18.13

BUFFER TOTAL 19.45 64.88  14.69 30.60 6.12 13.47 25.95
. +27.03

NOTE-

RAMANDAG COMPARTMENT NO. 3 NEAR THE VILL.
BARESAND COMPARTMENT NO. 9 FAR FROM VILL.
BUFFER ZONE 1 RAMANDAG COMPARTMENT NO. 1 FAR FROM VILL.

BUFFER ZONE 2 = RAMANDAG COMPARTMENT NO. 2 NEAR THE VILL.
(See Text for detail pp: ) .

CORE ZONE 1
CORE ZONE 2
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The sightinj of Rhesus monkey in buffer zone 1 is more
compared to that of buffer zone 2. But it sﬁgws high degree of
variation in buffer zoné 1. During May- June the density is the
largest (124.82)Km2.), and the lowest during October (Q.?l/sz.) in
buffer zane 1 itself. After May June density shows decrease in
buffer zone 1.

Langur were not observed in buffer zohe 2 (Table-7). The
density is the largest in core zone 2, and during August. Density
shows decrease just.after the month of May-June in core zonel & 2
where as it shows increase in buffer zone 1 (Table-7). Over all
density is 7.5 times more in core (26.97/Km?.) than of buffer
(3.6/Km?.) . '

5.2 HABITAT AND VEGETATION

5;2.1 Tree species composition, density and cover

The less disturbed core area (zone 2) has larger number of tree
species compared to that of other three compartments as it is also
evident from the data (Table-8). This indicates that less
disturbed areas have larger number of trée species. On the other
hand, buffer area (zone 1) which is approximately far from the
village but having increased bioﬁic pressure (Table-13) in terms
of MFP collection activities, has the lowest number of tree
species. Data (Table-9) indicates that a difference of 17 tree
species, but actually all total 24 tree species are absent from
buffer area ‘(Appendix -2, 3 & 4) depending upon sample plots
(n=120). |

However few shrub species -such Antidesma diandrum, Holorhena

antidysentrica, Helicteres isora and Woodfordia spp (mostly found

as shrub) are also included in tree species due to their larger
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girth class.

similarly the tree density per hectare was found to be higher
in the core. However, if we consider tree densities in each
compartment, core :one 1 has the highest compared to other
compartments. This indicates that trees, saplings are getting
better chance to establish. Contrary to this in core zone 2 tree
density was found to be low (Fig.9). This indicates that perhaps
dense canopy cover in core zone 2 does not permit seedlings and
saplings to establish them.as trees or may be due\to dense leaf
litter and ground cover (including Bamboo) which is found more in
this area (Table-8). |

Similarly tree cover is higher in core area, highest in core
zone 1 and lowest in buffer zone 1 among the four areas selected.
5.2.2 Shrub species composition, densitf and cover
Similarly, shrub_layef sbecies composition was found to be highest

in core zone 2 and lowest in buffer zone 1. But density per

- hectare for most of the species of shrub layer was larger in core

zone 1 (Appendix 5 & 6).

Over all, it appears that in buffer area, the shrub species

composition as.well as the density is low relative to the core area.

(Table-11).

It is evident from the data (Appendix 5 & Fig.6) that the shrubs

of Sal (Shorea robusta) is more numerous in core (zone 1) than in

buffer (zone 1). ‘This indicates that 1light disturbance is
favourable for Sal in core (zone 1), which is a climax species for
this type of forest. But on the other hand shrubs of Kend

(Diospyros melanoxylon) is more numerous in buffer (zone 1) and

lowest in core (zone 2). o

33






Poaching 1 1

Fire _

cum ¢ Resin 22D, DL

HOOT
Bomboo & Rhizome [ 3 . 2 3
Hedge material W
M Oh Ill an l @ Of ////////////////////////////////////////////////////////////////////
Mushroom ‘ i
Tubers iz lagsnd
Honey v/ D T nes mizect
' Eftsct on Vildlifs
Kusum frult w
Baving Direct
Kend 2 Nm“
v/
Mchua seed 2 4 -
7 2 Migal B.Rhizome Collection
Mahua flower 24 - ~

Sal seed QL “
Lopping of fodder '

Grazing 7777777777777

F.'Q ﬂood y///A f/l/////////////l/.y/////////% FIIITILIIIIILIII SIS 7///////////
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

¥Fig S Showing Types of Disturbences Including MFP
Collection Activities in Buffer Avrea During Whole Yeer.

35



5.2.3 Ground coser - As in the case of tree and éhrub layers, the
ground cover was also found to be higher in core areas due to the
presence of grassy blanks (Fig.4). It was found highest in core
zone 2 and lowest in buffer zone 2, where grazing pressufe is high
(Table-13).

5.2.4 WEED AND SHRUBS - As the areas, especially buffer areas
suffering from continuous grazing pressure (practically), and fire
every yeaf, ghrubs-of climax treé species (e.g, for Sal Fig.6) has
been reduced drastically compared to that of core area. On the
. other hand shrubs of pioneer species (of secondary succession e.g,
Kend, Fig.6 as well as weeds) getting more chance to establish
theméelves due to loss bf canopy cover, and degraded condition.
Weeds are also invaded those areas, due to their less prone to .
biotic influences and greater.ability to colonize new degraded
areas. Thus weed growth is also much higher in buffer (zone 2)
compared to core (zone 1). But there is more weeds in core (Zone
2), compared to one buffer area (zone 1), possibly because of
plantation activities during thé pasﬁ.

5.3 MFP - Out of total 59 tree species 8 were considered as MFP
species due to their extensive psé. In addition other species are
also being utilized for collection of MFP. The 8 species are,

Madhuca latifolia (Mahua), Diospyros melanoxylon (Kend), Buchanania

lanjan (Piar), Emblica officinalis (Amla), Shorea robusta (Sal),

Bauhinia vahlii (Mahulan), Schleichera oleosa (Kusum) and Aegle

marmelos (Bel).

The utilization of these species for MFP.collection in buffer
and core areas is given in Tabular form (Table-12). The Data shows

that altogether MFP collection is totally prohibited, Kendu leaf
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TABLE - 9

Tree species composition and density/ha. in core and buffer area
(n = 60 sample plot). Total area sampied is 18857.1 8g m.
including bamboo clump density/ha.

Buffer ' Core
Total no. of tree species 35 52
Average density/ha 321.5 365
Average bamboo density/ha 25 . 60.5
TABLE -10
Reéult of tree species composition for core and buffer (n = 60

sample plots). Area sampled = 18857.1 sqg m. Total tree species
= 59. :

Total number of Number of tree Number of

trees species species found species

found in common not found
. Core 52 28 . 7

Buffer ' 35 , 28 . 24

For list of ‘tree épecies see Appendix 3A, 3B & 3C.

TABLE-11

SHRUB LAYER SPECIES COMPOSITION IN CORE AND BUFFER N = 60 PLOTS
TOTAL AREA SAMPLED = 600 m»

TOTAL SHRUB TOTAL No OF No. OF SHRUB No OF Spp.
SPECIES=68. SHRUB SPECIES SPECIES IN COMMON ABSENT
CORE 62 ‘ 43 6
. i V4
BUFFER- ' 49 43 19
.. 38 . N



TABLE -12

Percentage of MFP species utilized for collection in core and
buffer.

MFP species Kend Mahulan 8al Piar Amla Kusum Mahua Bel

Buffer 31 8 2 11 0 0 0 0
Core 1l o , O 0 0 0 0 0
TABLE - 13

Total number of MFP collectors and cattle seen during transect
survey .

Buffer Core
Zonel Zone?2 Zonei Zone?2
MFP collector 88 24 7 0
Cattle 13 . 38 0 0
TABLE-14

BIOTIC PRESSURES SUCH AS CUT TREES, LOPPED TREES, TREES USED FOR
HONEY, TREES RING BARKED AND DEAD TREES IN CORE AND BUFFER.

CORE - BUFFER
CUT TREES 2 15
LOPPED TREES 0 v 8
USED FOR HONEY 0 6
RING BARKED TREES 0 . 13

DEAD TREES 15 2

Note- Area sampled = 56548.66 n2

.39"



5.4.1 MFP COLLECTORS AND CATTLE GRAZING
ACTIVITIES

bata indicates.high pressure of grazing in buffer zone 2 and high
MFP colleétors disturbances in zone 1 (Table-13 & Plate-1) and
therefore buffer area contains less of large manmal evidences
(Table-1 to 7) than the core area. Cattle were found only in
buffer areas during transect sﬁrvey and were more in number in zone
2. However indirect evidence§ as well as direct evidences of
cattle grazing were also seen in core area (zone 1) out of transect
and on'fringe areas mainly. Total numbers of cattle of the
villages near my study area is 1472 (Approximately 34.44 per kmz),
which totally depend on forest (i.e, study area and near by
protected forests) for grazing. During summer they use many paths
but during rains  when river ié full of water theyluse the main

road, bridge and the forest road mainly to go inside study area.

5.4.2 FIRE

Stuay areas were also burnt during April to June, and the
percentage of area burnt, out of total sampled area it is
comparatively very large in buffef areas. It is 7.7 times more in
buffer (Fig.7) area. Buffer zone 2 has the highest peréentage of
burnt area (71%) because it is more accessible to villagers and
having also weed growth which dries up during summer season (Fig.7
& 8),

Another possible reason may be burnt fpr fresh growth of

grass to graze their cattle by the villagers including for MFP

collection purposes.
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6. DISCUSSION

6.1 ANIMAL IN GENERAL

Resuit on animal density aupport that most of the wild animals have
a smaller densities in buffer than core i.e., of Sambar, Barking
deer and Langur except Rhesus monkey which were only observed in
buffer areas. However as it was already mention that animals like
chital, Giant squirrel were not observed throughout whole study
period in the buffer zone. This indicate local extinction of these
species from the buffer. Contrary to this, there were indirect
evidences as well és forest department census (May 1989) figure
indicate preéence of Chital in the buffer zone also.

Regarding density in different months shows some remarkable
changes as also dealt in result (Chapter 5), that the denalty of
Langur in core shows decrease juat after summer season while it
shows an increase in buffer zone 1. It is not seen in buffer zone
2. ‘Chital density shows an increase in core zone 1 after May-June
which is near the villabe.

This indicates that due to MFP collection activities and other
related disturbances such as fire and human movement, they flee
away to other adjacent'undisturbéd forest area and came again to
this area after the disturbance period is over. However Chital was
seen out of the transect near one waterhole (Garudohar) of this
zZone. (Plate-lZ)

Regarding vegetation cover, result indicate reduced tree,
shrub (except weed species) and grass cover. ‘There is also reduced
fodder zvailability (Appendix- 5 to 7). On the other hand invasion
of weed is Fonaiderably more in buffer than core. There is also

weeds in core zone 2. This is because there was teak plantation
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during past as mentioned earlier.

Results indicate that tree density, species composition and
cover is lower in buffer areas compared to that of éore areas.
Many studies héve shown food as a key ecological variable,
influencing social behaviour and population dynamics ‘of wild
animals_(Malik et al 1986).

Likewise variety of factors are responsible.to regulate animal
population in an area (coré as well as in buffer). MFP collection
activities could bfing about changes in many of these factors
especially during summer season. Few of the main problems of our
wildlife ranges during the pinch period, i.e. summer as summarized
by Choudhary (1972) are (i) growing scarcity in fodder, often
accentuated by forest fire as is also evident from data on fire
that buffer areas considerébly were burnt mdre relatively than the
core area. Availability 6f grasses (i.e. ground cover) is also '
less. (ii) Forced localization of animal populations, limited by
fewer watering places and disturbance by man. (in the form of MFP
colléctors)-and cattle in buffer areas, as it can also be seen from
the result of animal densities (Table 1,2,3,4,5 & 7). However data
is not significant to support this eQen then it can be seen that
Chital density in core zone 2 (less disturbed) and Rhesus monkey
density in buffer zone 1 (highlf disturbed) is large during this
Period. (iii) Imported additional pressure of gompetition from
domestic livestock as well as disturbances due to MFP collection
activities. This can also be gseen from the figure (Fig.3) that the
type of disturbances during this period is comparatively more.

Other impacts are also mentioned which can be gummarized in the

following broad categories.
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6.2 HABITAT
There is reduction in available range of habitats due to ME‘P?
collection activities, especially during pinch period (i.e.
summer ), when much of the area was occupied by the grazing herds
of cattle (Plate-10) and presence of human beings (MFP collectors)
. in buffer areas. Data on tree cover and the absence of Giant
squirrel from buffer indicates that there is loss of areal pathways
for these tree dwellers. Data §n_snags{ dead logs, indicéte that
there is loss of suitable habitgt for snag dwellers such as
woodpeckeré. Although data on birds were not collected but
considgring the fact that snags appear to be a limiting factor for
bfeedihg cavity -nesting bird population (Jille et al 1985) the
density of snags is vefy less (0.35/ha) in buffer areas. Which
is far below the recommendéd density (i.e, 9/ha - by Jille et al
1985). Situation is worse ‘towards village side. Whatéver snags
found in buffer areas were found awéy from village and on hill
s}opes. The situation is also not.véry good in core the density

(2.65/Ha) is 3.39 times less than the recommended.

FOOD RESOURCES

The sgecies composition of core as well as the density of main
fodder species is higher than the buffer (Appendix 5 to 7). Lopbing
and cutting (Plate-6) evidences are also more in buffer which may
be affecting the prodﬁction of the foliage (browse) and fruits.
Sho;t and long ﬁerm successional changes may alter species
composition of area dye to heavy pressure of cattle and MFP

collectors.

DISEASE : Grazing may influence the susceptibility of certain wild
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_animal species to disease. There were past records of foot and
mouth disease and Anthrax, but now the situation has improved due
to efforts of the management authorities. In the similar way
presence of MFP collectors in large tract of forest area may
influence the susceptibility 6f certain animal species to diseasea'
- due to stress related lowering of general body condition; and
_alterations in the parasite and disease vectors present in the
habitat and the probabilities of animals coming into contact with
these (Johns, 19855 and Marsh et al. 1987) such as using the common
water hole during the summer season inside the forest area. There
.is not such any evidences were seeh but Rhesus monkeys and Chital
were observed using water holes near the village on the river bed
which was also seen used by the villagers. Productive vallgy areas

are also occupied by the villages where water is more available

MICROCLIMATIC CHANGES

No data has been collected on this aspect but as descrlbed by Johns
(1985), Shelton (1985), that amphibians, reptiles, several birds
and invertebrates are sensitive fo changes in light, temperature
and moisture associated with loss of canopy cover and may go into

serious decline following disturbances.

OTHER FACTORS

MFP collection.activities increases the accessibility in buffer
areas whlch can lead to a greater level ‘of human presence in the
buffer arezs with consequent increase in hunting for wlldllfe (both
animal and plant) and greater habitat disturbances (Sawarkar, pere.

comm.). Taiis is also evident from the data on fire, weeds, MI'P
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collectors, cattle, tree cov.ar ana ground cover that disturbances
are more in buffer.

Thus apimalg may respond to some or all the above changes in
various ways. Some species may be ﬂighly sensitive and may become
locally extinct (e.g. Chital and Giant squirrel). Others may
manage to survive by modifying their feeding and ranging patterns
and with alterations in their population dynamics (e.g, Sambar and
Rhesus monkey), further discussion on how wild animals respond to

these factors can be summarized in the following terms.

MOVEMENT PATTERN AND HOME RANGE

Most species flee from the disturbed area immediately, though maﬁy
return after a time lag (Marsh et. al. 1987). Large animals with
- extensive home ranges can temporarily change.their foraging area
and return later when diéturbanée is over e.g. elephant. However
no data is available to support thié but there were indirect
evidences that during summer elephants.were in Baresand area and
came to Ramandag area during monsoon (crop raiding evidences were
also there). Elephant movement patterns in Palamau Tiger Reserve
is described by Mishra (1971). During summer elephant remain in
the southern part of the Reserve i.e, towards Baresand area but
after the monsoon they come towards the northern side crossing the
Garu range. Moreover, for any other species to recolonize its
former range i.e. especially in buffer area, there has to be
sufficiently large populations in the contiguous undisturbed forest
i.e, core zone 1 - which is near the buffer zone 2, a condition
rarely met with due to same condition of pressure increasing in

this area (Table-13) in.the shape of MFP collectors.
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FEEDING AND RANGING BEHAVIOUR

The choice of tree, grass, bamboo, ﬁna fruit species (others like
rhizome, mushroom, edible tubers and foliage etc), extracted may
also affect the ability of wild animals to survive. For example
elephants which may like mature flowering stage bamboo, bamboo
felling may affect their feeding behaviour. Extraction of edible
fruit maf affect the frugivorous such as Rhesus monkey. Similarly
bark foraging species like woodpeckers may be affected by a loss
in foraging substrate and in insect food due to loss of ‘snags
(Jille et al 1985). However frugivorous (e.g. Rhesus monkeyf being
better able to exploif the rapidly colonizing secondary species,
show greater ability to survive in disturbed forest (Johns, 1985a.
e.g, in buffe; zone 1). As the disturbances on invertebrates is
little known and no such data has bgen collected, nothing much can
be said about this. But on considering the fact that most of the
invertebrates of forest are -highly specialized in terms of feeding
and microhabitat requirements, such as light intensity, moisture
condition and presencé.of leaf litter, bne would expect a severe
loss 6f species diversity -in’ buffer areas following disturbances
caused by MFP collection activities. This loss again may affect

3 . t ’ . .
lnsectlvorous vertebrates, carnivorous vertebrates and so on.

N

DEMOGRAPHIC CHANGES

R s = e e R il

Data support very little about demographic mechanisms ‘which lead
to decline in populations (both animals and plants) following MFP
collection activities in the buffer areas. Even thén it indi;ates
that activities such as Kendu leaf, honey (Plate-7), fire wood,

edible fruits (as supported also by data on lopped and cut trees),
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and other forms of collection has severe impact on habitat i.e. in
shape of fire (probable cause and effects of fire have been well
documented by Rodgers 1986 and'Johnsingh 1986), loss of cover, loss
of ground cover, weeds, human presence and other disturbances such
as.grazing has also its own impact on habitat. Grazing may also
cause redﬁction in fodaer availability, resulting in reduced wild

prey animals. Thus carnivore animal may be forced to shift towards

domestic animal for their prey (Plate-9). 1In other word as soon

as you leave the core area you notice the difference (Fatehally
1979).

‘Regarding loss of cover and fragmentation of habitat much
- evidence is now accumulating from a number of ecological studies
to show'that small fragmented habitats cannot in the long run
sustain their original biological diversity, though they may
qohtinue to.do so in the short run. It-is therefore being stressed‘
that maintenance of large contiguous areas should be a very
important aim of all efforts at designing nature reserves (Diamond
1975 and Prasad 1978). According to Shelton (1985) openiﬁg up of
30% of the canopy can cause most of the grouna vegetation to die
off due to increased insolation aﬁd desiccation. This may lead to
the invasion of weeds which are more liable to withstand this type

of disturbances as well as pioneer species (e.g, Diospyros

melanoxylon) of secgndary succession will get chance to establish

themselves more compared to that of climax species (e.g,'in this

Case Shorea robusta and Terminalia species).
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