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PREFACE

The five south wéstern districts of West Bengal represent a distinct agro-ecological
zone(hot, sub-humid eco-system) characterised by lateritic to shallow morrum red soil, relatively
low rainfall with long dry periods, and generally undulating landscape. Alluvial soil is present in
parts of Burdwan, Midnapore and Bankura districts but the forest resources are mainly confined
to latenitic and red soils. An inventory of the forest resources in these districts was carried out in
1981-82. The present inventory has been undertaken during 1991-92 with the objective of
evaluating the present status of forest resources in these districts and estimating the distribution,
composition, density, growing stock and growth of the forest crop.

The report incorporates details- of the area surveyed, methodology adopted,
results/findings and comparison with the last survey. The recorded forest area of these districts
totals to 4503 sq.km. which is about 11.60% of the geographic area. The total forest cover in
these districts has been estimated to be in the region of 2400 sq.km. in the State of Forest Report,
1993 published by Forest Survey of India. This lower estimate may have resulted partly from
the scattered nature of these forests and the composition of the crop comprising, in the main,
coppice forests and young plantations, much of which are not detectable during interpretation of
satellite imageries due to limitations of resolution of sensors.

The total growing stock of forests in the five districts has been estimated at 5.86
million cu.m. and the volume per ha. at 13.64 cu.m. The number of stems per ha. has been
estimated as 538.78. District wise figures are available in the report.

Joint Forest Management was recently introduced in the south western Bengal
forests { at the time of the field work in connection with the present inventory). Possible early
effects of JFM on the forest crop of this area should be of interest to foresters and others. This
has been analysed in the report and early effects of JEM have been discussed.

Officers and staff members of Eastern Zone of FSI who were entrusted with
carrying out the inventory and bringing out the report in the present form, deserve much
appreciation. A list of officials who have worked for the successful publication of the report has

been included in the report. The cooperation and help extended by the State Forest Department
of West Bengal is thankfully acknowledged.

I hope that the report will provide necessary inputs and facilitate forest resource
management and planning in the State.

Dehra Dun ( Dr. S.N.Rai)
Janyary,’96. Director.

Contents



CONTENTS

CHAPTER: 1 |
BACKGROUND INFORMATION

Information

Land configuration

Situation and boundary :
Soeil :
Climate

Drainage sysiem

Mineral resources

Socio=cconomic condition

CHAPTER : I
DESIGN AND METHODOLOGY

General

Area selected for inventory
Maps

Sampling design

Data collection

CHAFPTER: III

DATA PROCESSING AND COMPILATION

General

Manual processing

Input for the computer

Processing on computer
Consistency checking
Canstruction of volume equations
General volume equation

Local volume equation

Local volume table-volume(in 1n3)
Growing stock

CHAPTER : IV
RESULTS OF INVENTORY

General

Inventory coverage

Stratification

Analysis of plot description data

Description of forest area by land use classes
Distribution of forest area by topography
Distribution of forest area by aspect
Distribution of forest area by rockiness
Distribution of forest area by soil consistency
Distribution of forest area by sail texture
Distribution of forest area by soil crosion
Distribution of forest area by legal status
Distribution of forest area by rcgeneration
Distribution of forest area by injuries 10 crop

Para No. Page No,

1.1
1.2
1.3
L4
1.5
151
1.6
1.7

2.9
2.1
2.2
23
24

3o
31
3.2
33
34
3.5
351
352
353
3.6

4.0
4.1
4.1.1
4.2
421
4.2.2
4.23
4.2.4
425
4206
4.2.7
4.2.8
4.2.9
4.2.10

1

L ST o R R

oo ~d G Oh O

(Y= I~ V=

10
10
il
I2
12

13
13
13
14
15
6
16
17
17
17
18
13
19
19

Contents



(ii)

Distribution of forest area by fire incidence
Distribution of forest area by grazing incidence
‘Distribution of forest area by plantation potentiality
Distribution of forest area by degradation

Tree density

Tree density - district Bankura

Tree density- district Purulia

Tree density - district Midnapore

Tree density - district Burdwan

Tree density - district Birbhum

Total stems )

Volume studies

Volume studies - district Bankura

Volume studies - district Purulia

Voluine studies - district Midnapore

Volume studies - district Burdwan

Volume studies - district Birbhum

Total voluine

Error calculation

CHAPTER : V
SUMMARY AND CONCLUSIONS

COMPARISON WITH PAST SURVEY RESULTS

BIBLIOGRAPHY

LIST OF TOPOSHEETS

LIST OF PARTICIPANTS

Para No.

4.2.11
4.2.12
42.13
4.2.14
43
4,3.1
43.2
433
434
4.3.3
44
4.5
4.5.1
4.5.2
4.5.3
4.5.4
4.5.5
4.6
4.7

Page No.

20
20
20
21
21
22
24
26
27
28
23
29
30
31
33
34
35
35
36

37
39
43
4

45

Contents



(iii)

LIST OF MAPS, DIAGRAMS AND CHARTS

MAPS :

L. Map of India showing project area in Purulia, Bankura,
Midnapore, Birbhum and Burdwan district.

2. Inventory design.

3. Map of Purulia, Bankura, Midnapore, Birbhum
and Burdwan districts. (West Bengal) showing roads,
rivers and important places,

4. Map of Purulia District showing distrtbution of grids
by stratum.

5. Map of Purulia District showing distribution of grids
by important land use classes.

6. Map of Bankura District showing distnibution of gnds
by stratum.

7. Map of Bankura District showing distribution of grids
of important land use  classes.

8. Map of Midnapore District showing distribution of
grids by stratum,

9. Map of Midnapore District showing distribution of grids
by important land use classes.

10.  Map of Birbhum district showing distribution of grids
by important land use  classes.

11.  Map of Burdwan district showing distribution of grids
by important land use  classes.

12. PIE-CHARTS :
1) Distribution of forest area by land use classes - district - Purulia

1) - do - - district - Bankura
iii) - do - - district - Midnapore
iv) - do- - district - Birbhum
v) - do - - district - Burdwan

13. BAR- CHARTS: ‘
t) Total stems and total volume by diameter classes-district- Purulia
Strata : Sal, Miscellancous, Plantation.

1) - do - - distnct - Bankura
ii1) - do - - district - Midnapore
iv) Total stems and total volume - district - Birbhum
V) - do - - district - Burdwan.

Papre No.

47

48

49

51

52

53

54

55

56

57

58
59
60
61
62

63-65

66-68
69-71
12
13

N.B. Statistical tables have been scparately published as Part 1§ of the Inventory Report.

Contents



FOREST INVENTORY AT A GLANCE

District
SL.No. Bankura  Purulia Midnapur Burdwan  Birbhum
1. Geographical area(km?2) 6882 6259 14081 7024 4545
2. Forest area (km2) 1432 876 1709 277 159
3.2) Forest area as percentage 21.54 14.00 12.14 3.9 3.50
of geographical area
)] Forest area as percentage 1247 7.37 14.38 233 1.34
of State forest area
4. a) Dense forests as percentage  3.52 2.11 2.18 6.38 2.27
of district forest arca
b) Moderate dense forests 25.11 17.37 31.64 19.15 6.82
as percentage of district
forest area
c) Open forests as percentage 19.82 26.84 18.91 31.91 2045
of district forest area
d) Scrub forests as percent- 7.05 7.35 3.27 851 40.91
age of district forest area
e) Bamboo brakes - - - - -
f) Young plantations of 17.18 8.94 22,91 17.02 13.64
forest spp. as percentage
of district forest area
5. Tree data .
) No. of stems/ha. 603.911 446.452 582.046 467.845 64.198
ii) Total stems(*000 No.) 86089.851 33942.854 97513.608 12959300 1020.742
iii) Volume/ha, (in m3) 14.219 12.139 15.227 10.376 4,663
iv) Total volume (*000 m3)  2026.925 922,918  2551.015 287415 74.146
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CHAPTER -1

BACKGROUND INFORMATION

1.1 Introduction:

’

The forest resources of the five districts of West Bengal,namely, Purulia, Bankura,
Midnapore, Burdwan and Birbhum had been inventoried on sound statistical footing
during 1981-82. Forests of the area of the districts were resurveyed during the period
1991-92 with the objective of estimating the total growing stock in the districts in
conformity with the prevailing policy of inventory on ten year cycle.

The present inventory is expected to provide a sound data base and should prove to
be invaluable in the assessment of the changing pattern of the forest stocking which
had, in the past, been deteriorating very fast due to impending biotic interference that
resulted in considerable recession and depletion of the forest capital presenting a
dismal picture characterised by low stocking and a general absence of trees having
higher girths. The obvious reason of the depletion was an extra-ordinarily heavy
pressure on the forests of this tract owing to acute fuel hunger on one hand and a
very heavy demand of poles from adjoining collieries of Bihar district as well as from
collieries of adjacent districts. The dismal economic condition and lack of employment
of the people residing in the vicinity of the forests further aggravated the situation.
The protection status of these forests has reportedly registered marked improvement
with the introduction of a joint forest management system which seeks to protect and
improve the natural Sal forests of the area through participation between the Forest
Department and registered Forest Protection Committees of neighbouring forest
areas. The present inventory should be able to throw some light into the resultant
change, if any, in the crop quality and density on account of such efforts on the part
of Forest Department, Wast Bengal so far.

1.2 Land confliguration:

The Bengal plains did not ongtnate only in sedimental deposition. In many areas the
sea and swamp area raised up in a complex physiographic way. The western
boundary of the State of West Bengal is marked by the districts of Midnapore,
Bankura and Purulia, Purulia being the western most district of West Bengal. The
Districts of Burdwan and Birbhum fall in the Southern part of the State of West
Bengal. The District of Bankura has a wide spread covering alluvial plains on the
east and extending on the west to merge into the Chotonagpur plateu in the Western
part of Purulia, characterised by undulating topography with hilly terrain that rises
to a table land in Ajodhya. The general configuration of land in Midnapore is gently
sloping which rises gradually from East to West in East Midnapore and West
Midnapore Forest Division. The western part of Midnapore district is also
characterised by a somewhat hilly terrain.
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1.3 Situation and boundary:

The project area comprises five districts e.g Purulia, Bankura, Midnapore, Birbhum

and Burdwan districts. The geographical location of the above five districts are as
follows : ‘

SL.No. District Latitude Longitude =
1 Purulia 22°42’ to 23°42 85°48" 10 86°55"
2 Bankura 22°39 to 23°39' 86°36' to 87°45"
3 Midnapore 21°36' to 22°57' 86°30 to 88°12'
4 Burdwan 22°57 to 23°51° 86°48' 10 88°30
5 Birbhum 23°33' ta 24°35' 87°8' to 88°0/

The boundaries of the above five distrticts are shown in the map enclosed.

1.4 Soil :

The soil in Birbhum, Bankura vary between laterite, alluvial and red. As one moves
from East to West a regular sequence from plains alluvium to pure laterite soil is noticed.
The soil in Purulia has been formed by the weathering of ARCHEAN granite gneiss.
The soil in the upland is lateritic and the soil in the valley, clayey. In Birbhum and
Western parts of Bankura and Midnapore, laterite predominates. Here exposure of the
laterite beds is a product of erosion of the undulating tracts by tiny rivulets.

The soil in Bankura, Purulia and Birbhum are of poor quality with very low fertility.
Water table remains low during the dry period making irrigation difficult. This has
greatly affected the agricultural production. Besides, poor site quality in the districts
have rendered tree growth poor, particularly in the western tract.

In comparison, the soil in Burdwan district is rich with high fertility; this has resulted
in high agricultural production.

1.5 Climate

Although the monsoon is the dominating feature as elsewhere in India, yet the onset
of monsoon, the duration, the date of withdrawal and the intensity of rainfall in the
districts differ from those in the upper gangetic plains, causing a marked difference in
the two types of climate. There are three distinct seasons - hot and dry from March to
early June, hot and humid to wet from mid June to September and cool from October to
February. The annual rainfall in the five districts are as under ;
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(A) Rainfall (mm) :

Source : State Report on West Bengal Forests, 1993-94.

1.5.1

Drainage System :

SI.No. District Normal Actual: 199 Actunal: 199
| Birbhum 1234 1542 1348
2 Burdwan 1271 1557 1443
3 Bankura 1271 1640 1587
4 Purulia 1365 1811 1231
5 Midnapore 1428 2152 1584
(B) Temperature:
Maximum and minimum temperatures in celsius are as mentioned below :
SI.No. Station Year 1991
Maximum Minimum
1. Burdwan 44 5
2. Suri 42 8
3. Bankura 39 7
4, Midnapore 44 10
5. Purulia 44 8

The districts are fortunate to have a good dranaige network. The Birbhum district is
fed by rivers called Pagla, Bansoli, Brahma, Dwarka, Mayurakshi and Ajoy. These
are all rain- fed streams which dwindle from mighty monsoon rivers to broad sand bed
trickles in the leanest season of the year. The district of Midnapore is drained by three
big rivers i.e. Rupnarayan, Kangsaboti and Subarnarekha as also by several small rivers
and rivulets. Purulia is drained by rivers Kasai, Damodar and Dwarakeshwar. Besides,
several small rivers and rivulets feed the district. The district of Bankura is fed by
Damoder, Sali, Silabati, Berai, Kumari, Dwarakeshwar, Kangsabati(Kasai) and

Bharabanki.
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1.6 Mineral Resources:

Laterite rocks including laterites of minor types used mainly in road making is
available in plenty in the districts, specially in South & North Midnapore and in Ghatal
sub-division. Morrum of minor type is available in North and South
Midnapore,Chandrakona, Jhargram and Kharagpur. Occurrence of Manganese ore has
been reported from such areas as Birmahal, Jaipur, Labani, Banspahar, Simulpal and
Sarisabasa. The reserves near Belpahari, some 16 kilometres away from Jhargram, is
about 1 million tonne. A small iron ore has been found in Jhargram. Another important
mineral is common salt.

The district of Burdwan is rich in mineral resources like coal and iron. Besides

deposits of limestone, phosphate, barytes, quartz, & feldspar have been reported in the
district.

In the district of Purulia minerals like china clay, coal, dolomite, mineral pigment,
magnetite ore and mica are noticed.

The district of Purulia is endowed with deposits of a wide range of minerals which
characteristically belong to non-metallic stratum. They include coal, limestone,
phosphates, barytes, feldspar, quartz, quartzite and china clay.

The population of the five districts is given below for rural and urban sector :

SL District Total Rural Urba
1 Midnapore 3331912 7510917 82099
2 Bankura 2805065 2572587 23247
3 Puruiia 2224577 2014571 21000
4 Burdwan 6050605 3927613 21229
5 Birbhum 25556064 2326101 22956

1.7 Socio-economic condition ;

The economic condition of the people in the five district varies considerably. The
people in the district of Purulia are very poor. Most of the people in the district live
below the poverty line. Per capita income in agricultural sector is estimated to be

Rs.267.20 as against Rs.799.00 in Burdwan and Rs.384.40 in Bankura during the period
1970-71.

The district of Bankura reflects a similar picture. In spite of the presence of rich

mineral resources, the district is industrially backward. The district totally lacks any
major industrial venture.
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The economic condition of the people of the district of Midnapore is better and yet,
far from satisfactory. Although agriculture is the mainstay of the population, the sector
could not develop satisfactorily in the past and the low yield of agriculture has been
primarily due to erratic rainfall in most of the years that lead to frequent crop failure.
Since1971, the district has witnessed an accelerated pace of industrial activity and the
agricultural productivity has improved. Haldia and Kharagpur have come up as
flourishing industrial agglomerations, accommodating several industries.

The district of Burdwan reflects a rosy scenario in comparison. The agricultural
production of the district surpasses all the other districts in the project area.  The
industrial development in the district is also encouraging.

Asansol and Ranigan; in the district of Burdwan are in the coal mining belt in West
Bengal. Fire clay production was developed by Burn & Co. at Raniganj for pottery and
sandstone. Durgapur is outstanding not only in its steel and alloy production but also in
certain basic large and small scale industries. The Government of West Bengal has
been encouraging the growth of industries in each of the districts and exploring
possibilities of starting new units. The table below shows the trend of new registration

of cottage and small scale industries in the five districts:

SI. District Ycars(figures in
No. number)
1986-87 1988-89 1990-19
1. Burdwan 2177 2417 2736
2, Birbhum 865 1099 713
3. Bankura 633 1073 929
4, Midnapore 1983 3214 3658
5. Purulia 751 857 773

Rel: Introducing West Bengal, Govt.of West Bengal Publication,

From the table above, it is evident that there is an upward trend in the industrial
scenario of Burdwan and Midnapore districts. The districts of Bankura, Purulia and
Birbhum reflect a downward trend. However, it is expected that in coming years the
districts will demonstrate an encouraging picture.

t1kbtrgpensesene suseve
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2.0 General :

-~
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CHAPTER:II

DESIGN AND METHODOLOGY

Since the inventory entails a wide spectrum of information and data is
collected for different parameters, an approved manual of instructions for field
inventory by Forest Survey of India, Dehradun has been followed for carrying out the
survey of Purulta, Bankura, Midnapore, Burdwan and Birbhum Districts of West

Bengal.

2.1 Area selected for inventory:

Following areas are treated as forest areas for the purpose of forest inventory.
i) Area shown in green wash on the Survey of India toposheets.
i) All such areas in which woods such as thick jungle, open forests, bamboos etc,

are printed.

iif)  All those areas indicated by dotted line or spotted fine or a pillar line as forest

dreas.

iv) Any other areas reported to be forested areas by locat forest department.

2.2 Maps:

The following Survey of India toposheets in the scale of 1:50,000 were used
during the present inventory:

Sl.No.
L.

2

Name of the district

Birbhum

Bankura

Burdwan

Purulia

Midnapore

Toposheet No.

v

72Pf4. 8, 11,12, 14. 15, 16

73IM/L, 2,5, 6,9, 10, 13 14
7314, 15, 16, 12

73019, 10, 13, 14

7IM2, 3,4,6,7,8.11, 12
73N/L, 2, 5.9

73 V13, 14

3 16
TIN/9, 13

A2, 3,4,6,7,8
79 B/1

TIE/3, 16

5, 16
713J11,56,9,10
13119, 10, 12, 14, 15, 16

12,14,15,16.
730/1,5,6,9, 10,13, 14
73B/4

. 73CN

73172, 3, 4,6, 7.8, 10, 11,

T3IN/,2,3,4,5,6,7,8,9,

TIM/, 2,606,710, t1, 12, 13, 14,

12, 14,

10, 11,
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2.3 Sampling design :

a) Gridding of maps : The design is systematic with grid distance of 2.5' x
2.5 of latitude and longitude with two sample plots selected from each grid, one at
random and the other linked to the first in the opposite direction at an equal distance
from the grid centre (Ref. Diagram ~ 2). These form the basic sampling unit, Thus, 72
plots are laid out in a toposheet with 36 grids on 1:50,000 scale. One sample plot of
0.1 ha. represents about 10 sq.km. on the ground and the intensity of sampling is
0.01%. The length of each side of the square shaped sample plot is 31.62 meter on
the ground and 0.6324 mm, (say 0.6 mm.) on the toposheet of scale 1:50,000.

b) Precision and accuracy of the survey : The result of the survey would be
at the precision level of 95% probablity with error limit of £10% at the state level.

¢) Marking of plot centre : The method of marking of the plot centres of

these two sample plots on the map in each grid of 2.5’ x 2.5" is shown in diagram at
the end of the report

First, the length and width of each grid are measured to the smallest
convenient scale. The length of the side of the plot on the map corresponding to a 0.1
ha square plot on the ground is calculated. Let X and Y be the length and width of
the grid and S the side of the plot. Substract side S from both sides i.e. find (X-S) and
(Y-S). Let, these numbers be X’ and Y’. Two random numbers, one in the range of
0 to X' and the other in the range of o to Y' are selected. These numbers are called x
and y respectively. Half of the side of the plot ($/2) each are added to find x + S/2
and y + 5/2. Then x + S/2 and y + S/2 will be the co-ordinates of the centre of the
first plot in the grid, considering the left hand bottom comer (SW correr) of the grid
as the origin of the axes. The centre of the second plot is located by joining the centre
of the first plot with the grid (sampling unit)centre and extending this line in the
opposite direction. A point at an equal distance from the grid centre in the dpposite
direction is marked which will be the centre of the second plot.

Thus, it may be seen that the sampling design adopted was a random sampling
with grids as sampling units having a cluster of two plots.

d) Laying out of the plot: The plot centre is the intersection of diagonals of
the 0.1 ha. plot. Diagonals are aligned NW-SE and NE-SW measuring 44,72 m each.
After having approached the plot centre with the help of toposheet and reference point,
corners of the plot are fixed with respect to the plot centre by measuring 22.36 m. in
each of the directions viz. North-West, South-East, North.-East and South-West
directions respectively from the plot centre. The North, East, South and Western
extremeties of the plot are fixed by measuring 15.81 m from plot centre in each of
these directions (See Diagram-3).
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2.4 Data Collection :

Data in the field is collected by an inventory crew (team) headed by a crew
leader. To visit a plot, a prominent reference point is selected in the vicinity of the plot
centre. The reference point must be clearly visible on the map as well as on the
ground e.g. a nala junction or an identifiable natural feature on the spot and is marked
by a peg with appropriate markings. For collection of information in codified form
from each sample plot, the following forms are used:

‘a) Plot approach form: It gives an account of details regarding the approach
to the plot. All the details from camp site to the plot centre are recorded. Prominent
reference point along with bearings is recorded which serves as an aid to reach the plot
at a future date.

b) Plot description form : The description of several parameters such as
topography, soil, land use class, forest type, regeneration,crop dataﬁ etc. are collected
and recorded in this form for an area of 2 ha. around the plot.

¢) Plot enumeration form: This form is filled up for each plot. The details
recorded are the name of the species, its code and diameter. Trees less than 10 cm.
d.b.h. and utility less than 70% are not recorded usually. But in South Bengal trees
down upto 5 cm,D.B.H.(OB) were also recorded as a special case to take into account
poles from coppice growth which form the major crop in Sal forests of this tract.
Border trees are counted ‘IN’ when they touch NW-NE and NW- SW boundaries and
considered ‘QUT’ when they touch NE - SE and SW-SE boundary lines.

d) Sample tree form : Data for trees with diameter 10 cm, and above at
breast height are collected from the North West quadrant of the plot. In this form,
additional data e.g. tree height, bark thickness, length of clear bole, shape of the tree
etc. are recorded.

¢) Bamboo enumeration form: This form is designed for enumeration of
bamboo culms per clump by age ol culms and soundness of culms by clump size.
Separate forms are used for clump forniing and non-clump forming bamboos.

f) Bamboo weight form: To determine the green weight and dry weight of
bamboo, this form is maintained. Mature bamboos are selected from each diameter
class and for each species; 30 cm. long pieces from the bottom, middle and top are
selected and their green weights recorded. These pieces are properly documented and
kept in the base camp and weighed every 30 days till a constant weight is obtained.

Since bamboos did not occur widely{over large areas or with
conspicuous presence) in South Bengal districts covered by the present survey, the
details of the kind of data collected there, have not been elaborately tabulated. Hence
the use of form (e)and (f) were very limited.
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CHAPTER-ITII

DATA PROCESSING AND COMPILATION

3.0 General: !

_ Data processing is carried out in two phases, viz. manual processing and
processing on computer.

3.1 Manual processing:

It involves the following steps :

i) Proper documentation of the field information received.
i) Codification of the information in the field forms which has not already been
incorporated.

ii)  Manual checking of the information filled in the forms.
iv)  Reconciliation of the discrepancies with the help of the field officers.

3.2 Input for the computer :

After manual checking the information of the field forms were transferred on
the magnetic tape. The following data is stored in the tape for onward processing.

i) Plot description data,
i) Plot enumeration data.
ti)Sample tree data.

3.3 Processing on computer :

Processing on computer includes the following stages:

i) Loading of the field data in Computer. Verification and correction of data for
the creation of clean file and then transference of the same to hard /floppy
disk.

i) Consistency checking of the data on computer.

iii) Correction of the data to remove discrepancies noticed during consistency
checking. '

iv)  Tabulation of Stem distribution plotwise and for the district as a whole,

v) Preparation of tables of volume distribution.

vi)  Analysis of plot description data.

vil)  Calculation of standard error.
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34 Consistency checking :

Suitable computer programmes were developed for checking the consistency
of the data. The discrepancies discovered were resolved in consultation with the field
officers.  Listing of the data from the floppy/hard disk was taken to verify if the
corrections have been incorporated or not.

3.5 Construction of volume equations:

No trees were felled during the survey for the areas. The general volume and
local volume equations developed for Purulia, Midnapore and Bankura Districts in
earlier surveys were used to calculate the volume of different specics.

3.5.1 General volume equation;

General volume equations were used for the following important species in the
present survey:

Shorea robusta.
Anogeissus [atifolia,
Syzygium cuminii.
Adina cordifolia.
Terminalia tomentosa.
Boswellia serrata.
Rest of the species.

N VRN =

The equations given below have been used to estimate the tree volume from

the present survey ;-

Contents




- 11 -

SL.No.  Species Name Equations
1. Anogeissus latifolia VM ¥ H=0.45110 +0.0161/D* H
2. Syzygium cuminii VD ¥ H=03750-0.001154/D % +0.0077689/D - H
3. Adina cordifolia VD H=0.55615 - 0.0052355/D2 4
4, Shorea robusta V/D? H =0.378024+0.0041834/D > 4
. Boswellia serrata VD ? H=0.43527 - 0.0018469/D ? +0.0057489/D 2 H
6. Terminalia tomentosa VD H=0.42823 -0.002149D > H§
7. Rest of the species V/D? H =0.50894 - 0.0019764/D° +0.0078117/D * H
VY = Total under bark volume in cu.m. including branches.
D = Over bark diameter (m) at breast height.
H = Height of the tree (m).
3.5.2 Local volume equation:
The foilowing local volume equations have been used in the present inventory:
SLNo. Species Name Equations
L Anogeiss latifolia V =0.28653 - 0.97687D + 11.024D >
2, Syzygium cuminii V/D? =6.2214 - 0.49647/D + 0.016042/D >
3. Adina cordifolia V/D? = 13,437 +0.04472D* - 1.3527/D
4, Shorea robusta V/D? =8714-0.70158/D +0.022585D 2
. Boswellia serrata V/D? = 10,306 - 1.124/D + 0.03356/D °
6. Terminalia tomentosa V/D? =94721 - 0.84158/D + 0,022389/D °
7. Rest of the species V/D? =9.5879 - 089224/D + 0.025584/D 2

V = Total underbark volume of tree including branches (inm?).
D = Qver bark diameter (m) at breast height.

H = Height of the tree (m).
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3.5.3 Local volume Table - Volume(U.B.) in m3:

lia. class | Anogeissus | Syzygium | Adina Shorca Boswellin | Terminalia | Other
(in cm.) latifolia cuminii cordifolia | robusta scrrata tomentosa | specics
0509 0.014 0.011 00138 0.016 0.005 0.009 0.010
10-19 0.118 0074 0.131 0.104 0.087 0.099 0.097
20-29 0.451 0.267 0.519 0.373 0.376 0.384 0.382
30-39 1.003 0.585 L.177 0817 0872 0.859 0.858
40-49 1.776 1.027 2.103 1.435 1.514 1.523 1.527
50-59 2.770 1,593 3.298 2228 2,481 2371 2.387
60-69 3.984 2284 4.762 3.195 3.595 3420 3.438
70-79 5.419 3.099 6.494 4336 4916 4,652 4 082
80-89 7.074 4.039 8496 5.651 6.442 6.074 6.117
90+ 8.950 5.102 10.765 7.141 B.174 7.685 7.744
3.6  Growing stock:

s

Analysis of growing stock was carried out from plot data and per

hectare figures"worked out for each stratum distributed into various diameter classes.
Stems per,he(l!tare and total stems were calculated and distribution into various
diameter classes were done. Similar calculations i, volume per hectare and total

volume distributed over different diameter classes were also computed.

d)

Following are the important tables generated for each stratum:

Stems/ha. for individual species and distribution into diameter classes as

earlier.

Total stems by species and diameter classes 5-9, 10-19

cm., 20-29 cm. , 30-39 cm., 40-49 cm,, 5039 cm,, 60-69 cm., 70 cm
and above.

Corresponding volume/ha.by species and diameter class.

Total volume by species and diameter class.

...........
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_CHAPTER-IV

RESULTS OF INVENTORY

4.0 General :

In the present inventory data has been analysed at the district level
separately for each stratum with a.view to highlighting the type, composition and
distribution of the tree vegetation in the area.

4,1 Inventory coverage :

Inventory area comprises the districts of Midnapore, Bankura, Purulia, Birbhum
and Burdwan districts of West Bengal. The geographical and forest areas of the above

districts are given below:

SI.No. District Geographical arca (km2) Forest arca (km2)
1. Bankura 6882.00 1482,00
2, Purulia 6259.00 876.00
LN Midnapore 14081,00 £709.00
4, Birbhum 4545.00 159.00
3. Burdwan 7024.00 277.00

4.1.1 Stratification :

Stratification was based on proportional distribution of the forested plots as per
forest composition and fand use class, ‘Plantation’ has been kept as a separate stratum,
The forest plots composing barren land, grass land, and blank are merged and included
in * Barren land’ stratum, On such basis, the following strata have been formed for

the above districts for analytical purposes.

SLNo.  District Stratumn No. of plots Forested Percentage
arca(sq.km,

1. Bankura Sal 109 769.23 51.90
Miscellaneous 34 239.94 16.19

Plantation 59 416.37 28.10

Barren land 8 56.46 3.81

TOTAL 210 1482.00 100.00

2. Purulia  Sal 3l 170.79 19.50
Miscellaneous 32 451.77 51.57

Plantation 25 137.72 15.72

Barrcn land 21 {1572 13.21

TOTAL 159 §76.00 100.00
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SLNo, District ' Stratum No. of plots  Forcsted arca (km2 Percentage
3. Midnapore Sal 167 1123.64 65.75
Sat with Misc. 26 174.93 10.24
Plantation 56 376.79 22.05
Barren Iand 5 33.64 1.96
TOTAL 254 1709.00 100,00

In viéw of the very few number of plots surveyed and the low forest areas in
Birbhum and Burdwan districts, steatification was neither necessary nor possible. The
distribution figures of geographical and forest areas and number of plots surveyed are
given below :

SLNo.  District Geographical are¢  Forested arca No. of plots
{km2) (k) surveyed

1, Birbhumn 454500 159.00 44

2, Burdwan 702400 277.00 47

The results of the inventory are discussed in detail by analysing the Plot
Description Form by districts and the data on Plot Enumeration Form by strata.

4.2  Analysis of plot description daga ¢

In the analysis of plot description data, the percentage occurrence of various
description parameters are worked out and the required information generated. The
plot data collected duting inventory in respect of soil, terrain condition, crop etc. were
analysed. The results of the same are summarised below :
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-~

4,2.1 Description of forest area bv land use classes:
' Percentage of occurrence
SL Land use Dascription Purulia.  Bankura Midna- Birbhum  Burdwan
No. ' - pore
1, Dense tree Forest with canopy 2,11 3.52 2.18 227 6.38
forast density .
70% and above
2 Moderately Forest with canopy  17.37 25.11 31.64 6.82 19.15
dense tree density
forest. 30% to 69%.
3. Open tree Forest with canopy ~ 26.84 19.82 18.91 20,45 31.91
forest density
5% 10 29%
4, Scrub forest Forest with canopy  7.37 7.05 327 40.91 8.51
density
less than 5%
5. Banboobrakes Areas completely - - - - -
covered with bamboo.
6. Shifting Areas under current - - - - -
cuitivation as well as previous
year's shilting
cultivalion.
7. Young 8.04 17.18 2291 13.64 17.02
plantation .
of forest
species
8t0 10 Treesinline  Treesalong forest  1.06 0.44 0.73 - -
road. canal banks.
railway lines and
Govt.grass land etc,
11. Barren land 11,05 3.08 1.09 6.82 2.13
12. Agnculture 12.11 4.41 3.63 - -
land without
trees
13. Agricultural 1.05 1.32 0.73 - 2.13
land with trees,
I4. Non-forest - - - 2.27 -
plantation
15. Habitation 3.15 1.32 3.27 2.27 -
16. Walter bodies - 0.38 - - -
I8.  Youngcrop of 8.95 15.37 1164 4.55 12.77
natural or artifi
cial regenera-
tion
TOTAL: 100.00 100,00 100.00 100.00 10,00
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The above table reveals that in most of the districts, the bulk of forests are
moderately dense and open tree forests. In Birbhum district, however, the percentage of
scrub forests and open forests are much higher. There is a preponderence of young
plantations of forest species in Midnapore district followed by Bankura,
Burdwan,Birbhum and Purulia in that sequence.

4.2.2 Distribution of forest area by topography :

The percentage of forest area by topography is given below :-

Distribution in percentage

Code. Topography Purulia Bankurn Midnapore  Birbhum Burdwan
l. Flat 3522 77.62 75.20 97.67 80.85
2, Gently rolling 19.50 17.62 i8.90 2.33 19.15
3, Hilly 40.25 429 433 - -
4, Very Hilly 377 047 - - -
Unsecorded 1.26 - 1.57 - -
TOTAL 100.00 100.00 100.00 100.00 100.00

As expected the forests in Purulia district occupy more hilly and gently rolling
topography whereas Bankura has a higher percentage of forests in flat land and gently
rolling land. 75% of Midnapore forests are in flat land and about 19% are in gently
rolling land, presumably in the western part of the district. Burdwan district also has
some gently rolling topography towards the north whereas Birbhum has forests mostly
in flat fand.

4.2.3 Distribution of forest area by aspect :

The distribution of forest area by various aspect classes for the five districts is
stated below:~
Distribution in percentage

Code, Aspect Purulia Bankura Midnapore  Birbhum Burdwan

1. Northern t1.32 2.86 315 2.32 2.12

2, North-Eastgern  8.30 524 2.76 - 4.25

3. Easternt 0.29 238 0,79 - -

4, South-Eastern ~ 6.29 3381 2.76 - 4.25

5 Southern 755 38l 4,72 - . .

6. South-Western  11.95 1.90 3.94 - 10.64

7. Western 3.15 0.95 1.18 4.65 -

8. North-Western 10,06 2.38 1.18 - 2.12

9, No aspect 33.33 76.67 77.55 93.03 76.62
Unrecorded 1.26 - 1.97 - -
TOTAL 100.00 100.00 100.00 100.00 © 100,00

The above table is self explanatory.
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4.2.4 Distribution of forest area by rockiness :

The percentage of area by rockiness classes is as under :-
Distribution in percentage

Code Rockiness Purulia Bankura Midnapore  Birbhum Burdwan
1. High - - - - -
2, Medium 10.06 " 0.95 - 2.33 2.13
k3 Low 17.61 3.33 0.39 1163 29.78
4, No rock 71.07 95.72 98.03 86.04 68.09
Not recorded 1.26 - 1.58 - -
TOTAL 100.00 100.00 100L00 100.00 100,00

The above table reveals medium to low rockiness in Purulia forests to the extent
of 28% which is slightly higher in Burdwan
Birbhum (14% ),whereas Bankura and Midnapore forests have negligible rockiness.

4,2.5 Distribution of forest area by soil consistency:

viz, about 32% and much lower in

The soils in the surveyed area are found to be under the following categories :
Distribution in percentage

Code.  Soil consistency
Purulia Bankura Midnapore  Birbhum Burdwan

1, Friable 14.46 4,76 473 - 36.17

2. Slightly compact  69.19 71.91 85.43 97.67 59.57

1 Compact 15.09 23.33 327 233 4.26

4, Cemented - - - - -

5. No soil - - - - -
Unrecorded 1.26 - 1.57 - -
TOTAL 100.01) 100.00 100.04 100.00 100.00

An analysis of the table reveals that soil in Purulia and Burdwan district are
friable to the extent of 14.46% and 36.17% respectively. Balance portion in these
districts have mostly slightly compact to compact soil. The other three districts also
have slightly compact to compact soil in the forest areas.

4.2.6 Distribution of forest area by soil texture :-
Distribution in percentage

Code. Soil texture
Purulia Bankura Midnapore  Birbhum Burdwan
1. Clayey 0.63 0.48 0.39 - -
2. Clavey loam 16.35 24.76 24.02 6.98 4.25
3. Loain 59.75 66.19 65.35 81.39 42.55
4, Sandy loam 21.38 8.57 8.66 11.63 53.20
5. Sandy 0.63 - - . - s
0. No soil - - - - -
Un-recorded 1.26 - 1.58 - -
TOTAL: 100.00 10{4.00 100.00 100,00 100.00
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The soil texture in the five districts as apparent from the above table ranges
between clay loam and sandy loam while loamy soil prevails largely with its percentage
of occurrence varying between 42 and 82%. Burdwan has a substantial portion of its
forests viz. 53.2% in sandy loam soil. The soil in Purulia forests are almost entirely
clayey loam to sandy loam soil and that in Bankura and Midnapore is clayey loam and
loamy soil. The percentage of clayey soil and sandy soil are negligible in all the five
districts.

4,2.7 Distribution of forest area by soil erosion:

The extent of soil erosion in the five districts is given below :
Distribution in percentage

Code. Soil erosion type Purulia Bankura Midnapore  Birbhum Burdwan

1. Heavy crosion 18.24 6.67 8.66 - 2.13

2. Moderate erosion  27.67 6.19 7.87 6.97 213

3. Mild erosion 45.91 37.62 38.58 37.20 59.57

4, No erosion 691 49.52 43,31 55.83 36.17
Unrecorded 1.27 - 1.58 - -
TOTAL 100,00 100.00 100.00 100.00 100.00

Mild erosion is marked in all the five districts varying between 37.2%in Birbhum
and about 60% in Burdwan. Clubbing moderate erosion and heavy erosion together,
Purulia forests soil occupy the highest position viz.45.91%. Added to that is another
45.91% of mild erosion. It indicates that erosion in forest soil is maximum in Purulia
district among the five districts under review. The situation in Birbhum is best among
the five districts with no erosion in about 56% of forest soil.

4.2.8 Distribution of lorest area by legal status:-

The following table shows the distribution :-
Distribution in percentage

Code, Legal statuy Purulia Bankura Midnapore  Birblum Burdwan

1. Reserved [orest 8.81 0.95 315 9.30 2.13

2. Protected forcst 78.62 98.09 90.94 88.37 93,61

3 Unclassed Govt. 8.81 - 394 2.32 -
Forest

4, National Park - - - - -

5 Private lorcst - - - - 2.13

6. Private land with- - - - -
trees owned by Govt.

7. Undeteninined 0.63 048 0.39 - -
Unrecorded 3.13 0.48 1.58 - 2.13
TOTAL 100,00 100.00 100.00 100,00 100,00

The legal status of forests in the five districts appears to be satisfactory with
protected forests occupying most of the plots,
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4.2.9 Distribution of forest area bv regeneration:

]

Degree of regeneration in the five districts is as under :-
Distribution in percentage

Code. Intensityof

regeneration Purulia Bankura Midnapore Birbbhum Burdwan
L, Adequate 47.16 37.62 57.48 11.62 78.26
2, Inadequate 35.85 50.48 37.80 41.86 17.40
1. Absent 114 7.14 0.79 32.56
Unrecorded 13.85 4.76 3.93 13.96 4.34
TOTAL 1040.00 100,00 100.00 10:{.00 100.00

The status of regeneration appears to be satisfactory in Burdwan district from the
above table. The regeneration status here works out to more than 78% in ‘adequate’
category. The regeneration status is poorest in Birbhum district with regeneration
‘inadequate’ to ‘absent’ in about 75% of the forests. There is adequate regeneration to
the extent of about 57.48% in Midnapore, 47.16% in Puruliz and 37.62% in Bankura
district whereas the percentages of inadequate regeneration are about 38%,36% and 50%
respectively in these three districts. The overall position of regeneration is thus not

encouraging.

4.2.10 Distribution of forest area by injuries to crop:

Major injuries to crop as noticed during the course of inventory is as follows :-

Distribution in percentage

Code. Injuries to crop Puruilia Bankura Midnapore  Birbhum Burdwan

1. Borer attack.damage - - - - -
by other pest
epidemic

2, Top drying - - - - -

3. [licit felling 68.55 72.86 91.73 65,11 §3.48

4. Scaring of trees 0.63 - - - -

5. Lopping for fodder - 1.90 - 9.30 -

6. Wind & flood damage, - 0.43 - - -

7. yWildlife - 0.48 - - -
ii)Lightning - - - - -

8. No injury 18.24 20.00 4.33 13.96 435
Unrecorded 12.58 4.28 3.94 11,63 2.17
TOTAL 100,00 JRIRIE 100,00 100,00 10001

Analysis of the table above reveals that illicit felling is still the major source

injury to crop.

of
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4,2.11 Distribution of forest area by Fire Incidence:-

Percentage of area aflected by fire in the five districts is as under :

Percentage of distribution

Code Fire Incidence  Purulia Bankura  Midnapore_ Birbhum Durdwan

I Heavy - - - - -

2, Moderate 15.72 8.09 14.96 - 26.09

3 Occasional 28.93 17.62 24.02 23.26 30.43

4, No fire 2.1 70.48 57.09 72.09 41.30
Unrecorded 12.58 381 3.93 4.65 2.18
TOTAL 100.00 100,00 100.00 100.00 100.00

Fire incidence is not abundant in the five districts. Relatively higher incidence of
fire is noticed in Burdwan district followed by Purulia district.

4.2.12 Distribution of forest area by grazing incidence:

The intensity of grazing for the five districts is as follows:-

Perceninge of occurrence

Code. Grazing incidence  Purutia Bankura Midnapore  Birhhum Burdwan

1. Heavy prazing 10.06 21.43 15.75 39.53 60.88

2. Moderate “ 3962 19.52 50.79 25.58 26.09

3. Light « "30.19 27,62 25.20 23.26 8.69

4, No “ 7.55 8.09 413 6.98 2.17
Unrecorded 12.58 134 193 4.65 2.4
TOTAL 100.00 100.00 100.00 100,00 100.00

‘Heavy grazing' varies between 10% in Purulia forests and about 61% in
Burdwan forests. Moderate to light grazing are preponderent in all the five districts.

4,2.13 Distribution of forest area by plantation potentialily:

Plantation potentiality can be judged by the following table:
Percentage of distribution

Code. Plantation Purulin Dankura Midnapore  Birbhum Burdwan
potentinlity

I, Pianiable 50.94 2714 25.20 58.14 36.96

1. Unplantable 2.51 333 - - -

3 Not applicable 40.88 69.53 72.83 37.21 63.04
Unrecorded 5.67 - 1.97 4.65 -
TOTAL 104,00 100.00 100.490 100.00 100.490

Purulia and Birbhum have highest plantable arcas in forests followed by
Burdwan,Bankura and Midnapore districts.
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4.2.14 Distribution of forest aren bz degradation :

The degradation status of forest is reflected in the following table:-

Percentage of distribution

Code.  Dcegraded status
Purulia  Bankura  Midnapore Birbhum  Burdwin

1. Grazing, fire, pollarding,

illicit cutting, lopping
11 Heavily degraded 53.46 30.95 30.31 62.79 52,17
12 Moderately degraded 16.98 23.81 43.31 16.28 36.96
13 Mild degraded 11.32 27.14 20.47 6.98 6.52
14 Not degraded 13.21 15.71 3.94 13.95 435
2. Other natural calamity such

as landslide, glacicrs, rainfall

ete,
21 Heavily degraded - - - - -
22 Moderately degraded 0.63 . - - -
23 Mild degraded - 0.48 - - -
24 Not degraded - - - - -

Unrecorded 4.40 1,91 1.97 - -

TOTAL 100.00 100.00 100.00 100,00 100.00

Degradation on account of biotic interference is easily discernible from the above
table. Heavy to moderate degradation has been noticed in the forest plots over all the
five districts. These two categories have the highest occurrence in Burdwan
districts(about 89%) and lowest in Bankura district(about 54%).

4.3 Tree density study :

The distribution of stems/ha by species and diameter classes in different strata
and in different districts have been calculated which are given in Table No. 1.1.1 to

5.1.1.(vide Part II of this report). The number of stems/ha. by stratum and district are
summarised below:-
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District : Bankura

LL

Stralum Description No.of Stcms/ha
1 Sal 719.724
Il Misccllancous 383,823
I Plantation 516.778
v Barren land -
Total lor the district 603,911
District : Purulia
Stratum Description No.ol Stema/ha
| Sal 853.549
I1 Misccllancous 348.780
111 Plantation 262.000
v Barren land -
Total for the district 446,452
District : Midnapore
Stratum Description No.ol Stem/ha.
I Sal 693.291
I Sal with Misccllaneous 641.923
I11 Plantation 222 499
v Barren land -
Total for the district 582.046
District: Dcscription No.of stems/ha.
Burdwan District as a whole 467.845
Birbhum District as a whole 64.19

A relative analysis reveals that the number of stems per hectare in the Sal stratum
varies between 693 and 853. The overail stem/ha.for all strata works out to about 580
in Bankura followed by 570, 467 and 387 in Midnapore, Burdwan and Purulia forests
respectively. The tree density is too much low in Birbhum district with only 64 stem/ha.

4.3.1. Tree density, District - Bankura:

At the onset it is worth mentioning that the natural Sal and Misceflaneous forests
iin the tract under inventory have for very long been managed under the coppice system
and as such very few higher diameter trees above 30 cm. d.b.h. are expected to occur.
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Sal Stratum ¢

The following observations can be made from the table No.1.1.1{vide Part

II of this report) of the Stem Table of this stratum.

(1)

The number of stems/ha. is 719.724 in this stratum. Concentration of

trees in the lower diameter classes i.e. 5-9 cm. is maximum which accounts for 85.52%
of the total trees of this stratum followed by 13.91% in diameter class 10-19 cm. It is
possible that the new protection strategy has resulted in abundance of tree in lower
diameter classes which used to be removed even before attaining pole sizes.

(2)  Itisalso noted that only 0.57% of the trees is above 20 cm. diameter
class.

(3)  The number of stems/ha. with percentage of some of the important
species are furnished below:-

_Species name No.of stems/ha. Percentage
Shorea robusta 633.761 88.06
Madhuca latifolia 15.963 2.22
Buchanania lanzan 12.294 1.71
Terminalia tomentosa 8624 1.20

Sal is decidedly the main species . Mahua and Pial are found in some sizeable

quantity.

(b)  Miscellaneous stratum :

The following observations can be made for this stratum from Table
No.1.1.2.vide Part-II of this report.

(1) Number of stems/ha. is 383.823.

(2)  Stems are mostly concentrated in the lower diameter classes i.e. 5-9 cm.
which constitute 86.44% followed by 10-19 cm.diameter class having
11.95% of stems.

(3)  Stems/ha. above 20 cm. diameter is only 6.177 in number which
constitute 1.61% of the total stems per hectare,

(4)  Some of the important species with their percentage distribution in this
stratum are given below.

Name of the speciey No. of Stemg/ha, Percentage
Shorea robusta 102.353 26.67
Accacia auriculiformis 61.470 16.02
Butea moneosperma 30.00 7.82
Terminalia tomentosa 27.353 7.13
Buchanania lanzan 20.588 5.36
Eucalvptus hybnid 20,588 5.36
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(¢)  Plantation ;

Salient features of this stratum are enunciated below :-

(1)  Number of stems/ha. is 516.778.

(2)  Trees are present up to 60 cm. diameter class but bulk of these are in 5-19¢cm.
diameter classes amounting to 80.58% in 5-9 cm. diameter class followed by
18.83% in 10-19 cm. diameter class.

(3)  Important species with stems per ha. and percentage distribution are as
follows :-

Name of the specics Stem/ha, Percentage

Accacia auriculiformis 280.677 54.31

Eucalyplus hybrid 162.881 31.52

Eucalyplus spceies 52.712 10.20

Shorea robusla 8.475 1.64

Most plantations are of Acacia auriculiformis and Eucalyptus.

4.3.2 Tree density, Purulia district :

(a) Sal_stratum

Number of stems/ha. is 853.549. The diameter class distribution of stems/ha.

with percentage are summarised below:-

Diameter class(in cm) Stems/ha(in No.) Percentage
5-9 723.871 84.80
10-19 119.678 14.02
20-29 7419 0.87
30+ 2.581 0.31
Total 853.549 100.00

The density and percentage of some of the major species are as below:

Name of the species Stems/ha. Percentape
Shorca robusta 544.517 63.79
Terminalia fomentosa 51.936 6.08
Buchanania lanzan 313871 3.97
Diospyros melanoxylon 24.839 291
Cleistaunthus collinus 24.516 2.87

It is clear that Sal is gregarious in this stratum.
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(b) Miscellaneous stratum:

The number of stems/ha. is 348.780. The diameter class distribution of
stems/ha. with density and percentage of important species in this stratum are furnished
in the following two tables: '

Diameter ¢lass (in cm.) Stems/ha, {in No.) Pcrcentage

59 275.487 78.99

10-19 67.439 19.34

20-29 4.146 119

30+ 1.708 0.48

Total 348.780 100.00

Name of the specics No.of Stems/ha. Percentage

Shorea robusta 48.658 13.95
Anogeissus latifolia 34.390 0.86
Cleistanthus collinus 24.268 6.96
Terminalia lomentosa 24,146 6.92.
Lannea coromandelica 19.268 5.52

(c) Plantation Stratum :

The stems/ha. is only 262.00. The species mostly planted in this stratum
is Acacia auriculiformis which account for 77.40% of the total stems density. The
diameter class distribution of the stems with percentage and important species in this
stratum are fumnished below :-

Diameter class (in ¢m,) No.of Stems/ha, Percentage
59 243.600 92.98
10-19 16.800 6.41
20-29 0,300 031
30+ 0.800 0.30
Total 262,000 100,00

The low density combined with almost total absence of trees of higher diameter
classes point toward irregular removal of marketable trees from plantaiions.

Name of the species Stems/ha. Percentage

Acacia aurculiformis 202.800 77.40

Shorea robusta 19.600 7.48

Cassia siamea 11.200 4.27

Eucalyptus hybrid 7.200 2.75 '
Eucalyptus species 5.200 1.98

.
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4.3.3. Tree density, District - Midnapore

(a)  Sal Stratum :

The number of stems/ha. is only 693.291. Shorea robusta is the main
species in this stratum and accounts for 89.95% of the stems in this stratum. Trees

above 30 cm. diameter class are rare.

The diameter class distribution in terms of stems / ha.for all species and
the no.of stems/ha.and percentage of some important species are given in the two

following tables.

Diamceter class (in cm,) Stems/ha, Percentage
5-9 610.058 87.98
10-19 77,724 11.21
20-29 3.293 0438
30+ 2216 0.18
Total 693.291 100.00
Name of the specics No.of Stems/ha. Pcreentage
Shorea robusta 623.590 89.95
Buchanania lanzan 11,437 1.65
Terminalia tomentosa 10.719 1.55
Madhuca latifolia 7.485 1.08

The crop consists almost entirely of Sal below 20 c¢m.dia. The high density of
trees below 10 cm.dia.may be due to protection afforded by Forest Protection

Committees formed recently.

(b)  Sal with Miscellaneous Stratum :

Number of stems/ha. is 641.923 only. The distribution of stems/ha. by
diameter class and important species in this stratum are furnished below in the two tables

that follow :

Diameter class (in cm) Stems/ha. Perecentage
5-9 519.999 81.01
10-19 113.077 t7.62
20-29 5.769 0.89
30+ 3.078 0.43
Total 641.923 100.00
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Name of the species Stems/ha Percentage
Shorea robusta 236.154 36.79
Terminalia tomentosa 70.000 10.90
Anogeissus latifolia 60.000 935
Eucalyptus species 46.538 7.25
Diospyros melanoxylon 30.385 473
Cleistanthus collinus 42308 6.59
Buchanania lanzan 21923 342

(¢)  Plantation Stratum :

Number of stems/hais 222,499 only.

Eucalyptus species are the main species in this stratum. Diameter class distribution of
stem density and major species are summarised below :

Acacia aunculiformis and

Diameter class (in cm.) Stems/ha. Percentage
5-0 159.642 71.75
10-19 61.607 27.69
20-29 1.071 0.438
30+ 0.179 0.08
Total 222.499 100.00
Name of the species No.of Stems/ha. Percentage
Acacia aunculifonnis 75.000 37
Eucalyptus species 106,428 47.83
Anacardium occidentale 18,750 8.43
Shorca robusta 9.643 4.33

Trees in higher diameter ¢lasses (20cm.and above) are conspicuously absent.

4.3.4. Tree density, Burdwan District :

The following observation can be made from the Table No. 4.1,1.(Vide

Patt IT of this report)

(D The number of stems/ha. is only 467.845.
(i)  Concentration of trees in lower diameter class i.e. 5-9 ¢m. is maximum

which accounts for
in 10-19 cm,

82.62% followed by 16.87 % and 0.51%
and 20-29 cm. diameter classes respectively.

(i)  The number of stems/ha. with percentage of some of the important
species are furnished below :

Name of the specics Stems/ha Percentage
Shorea robusta 249 140 53.25
Acacia auriculiforinis 101.743 21.75
Eucalyptus hybrid 30.436 6.51
Cassia siamea 13.696 2,93
Buchanania lanzan 13.044 2.79
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4.3.5. Tree density, Birbhum District :

Salient features of this stratum are given below.

(i) Number of stems/ha is 64.198 only,
(i)  Trees are mostly concentrated in 5-9 cm. diameter class accounting for
52.17%, followed by 42.75% in diameter class 10-19 cm.
(iii)  Important species with stems/ha. and percentage of distribution are as
follows -
Name of the specics No of Stems/ha, Percentage
Acacia auriculilformis 27447 42,75
Eucalyptus hybrid 18.608 28.99
Shorea robusta 8.606 13.41
Madhuca latifolia 6.048 9.42

The very low density of trees is obviously the result of past ravages by biotic
interference.

4.4 Total Stems :

The total number of stems in different districts by species and diameter classes in
different strata are given in Table No. 1.2.1 to 5.2.1.(vide at Part 1I of this report.)

These are summarised below ;

{a)  District : Bankura

Stratum Description Total stems(*(00 Nao.)
I Sal 55363.320
I1 Miscellancous 9209.441
{1 Planiation 21517.090
1V Barren land -

Total 86089.851

{b) District : Purulia

Stratum Description Total Stems (*'000)
I Sal 14577.770
Il Miscellancous 15756.820
Il Plantation 3608.204
IV Barren land -

Total 33942.854
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(c) District : Midnapore

Stratum Description Total Stems (‘000 No.)
)

I ' Sal 77%00.900

[1 Sal with Miscellaneous  11229.150

I Plantation 8383.558

v Barren land -
Total 97513608

(d) District : Burdwan

District as a whole Total Stems (‘000 No.)
12959.300

(© District : Birbhum

District a3 a whole Total Stems (‘000 No.)
1020742

4.5 Voiume Studies @

The distribution of volume/ha.by species and diameter classes in different stratum
and in different district has been determined and given in Table No. 1.3.1 to 5.3.1.(Vide
Part I of this report). The volumerha. by stratum and district is summarised below :-

(2) District : Bankura
Stratum Deseription Volumme/ha(m 3 }
I Sal 16.863
II Miscellancous 9.678
111 Plantation 11,949
v Barren land -
Total for the district 14.219

(b) District : Purulia

Stratum Description Volume/ha.{m3 )
| Sal 21.785
1l Miscellaneous 10.698
I1I Plantation 4,904
v Barren land -
Tatal f or the district 12.139
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(c) District : Midnapore
Stratum Description Volumie/ha.{m 3)
I Sal 17.197
I Sal with Misc, 21,995
1t Plantation 6.207
v Barren land
Total for the district 15.227

Volume/ha.(m3 )

()  District ;: Burdwan District ns n whole = 10.376

(c) District : Birbhuom District as a whole - 4.663

4.5.1 Volume studies , District - Bankura :

{a)  Sal Stratum :

The volume/ha is only 16,863 m*. The distribution of volume/ha. by
diameter class and major volume contributing species are summarised below :

Diameter class (in cm) Volume/ha (m3) Percentage
5-9 8.768 52.00
10-19 ’ 6,302 3737
20-29 1.249 7.41
30+ 0.544 1.22
Total : 16.863 100.00
Name of the species Volume/ha (m3) Percentage
Shorea robusta 14.070 83.44
Terminalia belerica 0.538 3.19
Bombax ceiba 0.334 1.98

(b)  Miscellaneous Stratum :

The volume/ha is 9.678 m® only. The distribution of volume/ha. by
diameter class and major volume contributing species are summarised below :-
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Diameter ¢lass(in cnr,) Volume/ha.(m3) Pcreentage
0-5 322 38.46
10-19 2.637 27.25
20-29 1.51Y 15.69
3o+ 1.800 1.860
Total © 9,678 100.00
Name of the specics Volume/ha.(n 3) Percentage
Shorea robusta 3.151 32.56
Butea monosperma 1.375 19.37
Acacia auriculiformis 0.820 872
Diospyvros melanoxylon 0.617 6.37
c) Plantation stratum :

Volume/ha. is 11.949 m* only. Volume is mostly concentrated in 10-19
cm. diameter classes which accounts for 42.98% of the total volume of the stratum. The

volume/ha, with percentage for some of the volume contributing species are furnished
below :

Name of the species Volume/ha(m3) Percentage
Acacia auriculiformis 3.933 32.91
Eucalyptus species 5.326 44,57

4.5.2  Volume studies, District - Purulia :
(a)  Sal Stratum :

The volume /ha. is only 21.785 m® . Shorea robusta is the main volume
contributing species which accounts for 56.58% of the total volume in this stratum
followed by Diospyros melanoxylon & Terminalia tomentosa which account for 9.20%
and 3.56% respectively.

The diameter class distribution of volume/ha. and important species in this
stratum are given hereunder :

Volume/ha (in m 3) Pcrcentage
9,812 45.04
1327 33.63
2.464 11.31
2.182 10.02 -
21.785 100,00
Name of the spegies Vohune/ha(in m 3 ) Percentagg
Shorea robusta 12,326 56.58
Diospyros inclanoxylon 2.004 9.20
Terminalia tomentosa 1.866 8.56
Buchnania lanzan 1.455 6.68
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(b)  Miscellaneous Stratum :

The volume/ha. is 10.698 m* only. The distribution of volumerha. by
diameter class and important volume contributing species are furnished below:-

Diameter class (in em,) Volume/ha. (in m 3) Percentage
5-9 2973 27.719
10-19 4293 46.13
20-29 1.505 14.07
30+ 1.927 18.01
Total 10.698 10(.00
Name of the speeics Yolume/ha.(in m 3) Percentage
Shorea robusla 1,506 14.07
Anogeissus latifolia 0.927 B.66
Lannca coromandelica 0.851 7.95
Bulea monosperma 0,710 6.64
Terminalia tomentosa 0.669 6.25

(¢)  Plantation Stratum :

The volume/ha, is 4.904 m®  only. Acacia auriculiformis and Madhuca
latifolia are the volume contributing species. The distribution of volume/ha, by diameter
class and important volume contributing species in this stratum are furnished below :-

Diameter class (in cm.) Volume/ha. (in m3) Percentage
5-9 2,240 45.60
10-19 0.937 19.11
20-29 0.206 4.20
30+ 1.521 31.03
Total 4.904 100,00
Name of species Volunie / ha.(m3) Percentage
Acacia auriculiformis 2.352 47.96
Madhuca latifolia [.531] 31.22

The low volume/ha. figures are presumably due to biotic interference.
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4.5.3 Volume studies, District - Midnapore :

(a)  Sal Stratum :

Volume/ha. is only 17.197m’. Sal is the only volume contributing
species in this stratum. The diameter class distribution of volume/ha. and important

volume contributing species are given hereunder °

Diameter class (in cm.) Volume/ha (in m3) Percentage
5-9 ) 3.585 4993
10-19 4.742 27.57
20-29 1.059 6.16
30+ ‘ 2.811 16.34
Total 17.197 100.00
Name of the species Volumerha.(m ) Pecrceniape
Shorea robusta 13.628 79,25
Diospyros melanoxylon 0813 4,73
Madhuca latifolia 0.671 3.90
Diospyros species 0.320 1.86

(b)  Sal with Miscellaneous Stratum:

The volume/ha. is 21.995 m® only. The distribution of volume/ha. by
diameter class and important velume contributing species in this stratum are furnished

below :
Diameter class (in cm.) Volume/ha. (m 3) Percentage
5-9 6.491 29.52
10-19 7.078 J2.18
20-29 2.003 9.11
30+ 6.423 29.19
Tatal 21.995 100,00
Name of the species Volume/ha(m 3) Percentage
Shorea robusta 6.607 30.04
Tamarindus indica 2.805 12.75
Diospyros melanoxylon 1.930 8.77
Madhuca latifolia 1.822 3.28
Terminalia tomentosa 1.470 0.68
Eucalyptus species 1.012 4,60
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(©) Plantation Stratum :

Volumerha. is only 6.207 m’. The diameter class distribution of
volume/ha. and important volume contributing species are given hereunder :

Diameter class (in cm,) VYolume/ha. (m 3 ) Pereeniage
5-9 1.690 27.23
10-19 3.687 59.40
20-29 0.323 5.20
30+ 0.507 s.17
Total 6.207 100,00
Name ol the species Volume/ha (m3) Percentage
Eucalyptus species 3.355 54.06
Acactia auriculiformis 0.993 16.00
Anacardium occidentale 0.806 12.98
Madhuca latifolia 0.507 8.17

4.5.4 Volume studies. District - Burdwan :

Volume/ha, is only 10.376 m® .Shorea robusta, Cassia siamea, Acacia
auriculiformis are the important volume contributing species.

The diameter class distribution of volume/ha. and important volume contributing
species with percentage are summerised below:-

Diameter Class (in cm,) Volume/ha. (in m3) Percentage
5-9 4.550 43.90
10-19 5.153 49 66
20-29 0.667 0.44
30+ - -
Total 10.376 100.00
Nanic of the species Volumc/ha(m3) Percentage
Shorea robusla 5518 53.18
Cassia siamea 1.257 12.11
Acacia auriculiformis 1.252 12.06
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4.5.5 Yolume studies, District - Birbhum :

The volumerha, is 4.663 in> only. The diameter class distribution of volume/ha.
and important volume contributing species are given here under :-

Diameter class (in em.) Volume/ha. {in m3) Percentape
5-9 0.461 988
10-19 1.891 40.56
20-29 0.603 12.93
30+ 17.08 36.63

Total 4.663 100,00

Namc of the specics Volume/ha(m 3 ) Pcreentage
Madhuca latifolia 1.621 34.76
Eucalyptus hybrid 1.042 2235
Acacia auriculiformis 0.895 19.19

4.6 Total Volume

The total volume in different strata by species and diameter class are given in
Table No.1.4.1. to 5.4.1. (Vide Part II of this report). These are summarised below:-

(a)  District - Bankura :

Stratum Total Volume(*000m 3 )
Sal 1297.183

Miscellaneous 232.221

Plantation 497.521

Barren land -

Total 2026.925

(b) District ~ Purulia :

Stratum Total volume (*000m 3 ]
Sal 372.060
Miscellancous 483.321
Piantation 67.537

Barren land -

Total 922,918
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(¢)  District - Midnapore ;

Stratum Total Volume (*000m 3 )
Sal 1932.376
Sal with Miscellancous  384.751
Plantation 233,888
Barren land -
Total : 2551.015

(d) District : Burdwan

District as a whole

{c) District : Birbhum

Total volume (‘000m 3 )

287.415

Tatal velume (*000m 31

District as a whole

4.7 Error calculation :

14.146

The standard error percentage (i.e. S.E.%) has been calculated by ratio method of
estimation for the growing stock of various districts which are furnished below :-

District S.E. %
Bankura 13.29
Purulia 16.05
Midnapore 12.29
Burdwan 21.05
Birbhum 23.81

It is worthwhile to mention that for larger area i.e. at the State level, the error

percentage is expected to be within

10% precision limit at 95% probability level.
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CHAPTER -V

SUMMARY AND CONCLUSIONS

* 1

Summary:

1, Forest area in Bankura district is 1482.00 km?® whereas the same in Purulia district
is 876.00 km® . The forest area in Midnapore, Burdwan and Birbhum district is 1709.00
km. *,277.00 km* . and 159.00 km® respectively.

2. Bankura district occupies 21.54% of the forest area while Purulia district occupies
14.00% forest area of the total geographical area of the district. The percentage of forest

area to geographical area in Midnapore, Burdwan and Birbhum district is 12.14%, 3.94%
and 3.50% respectively.

3. The forest has been categorised into 4 strata namely Sal, Miscellaneous, Plantation
and Barren land in Bankura, Purulia and Midnapore district. No crop is found in ‘Barren
land’ areas. No strata have been formed in Burdwan and Birbhum district.

4, Per hectare estimated stems and volume in various strata has been computed as
follows ;-
District Stratum No. of stemy/ha. Volume/han(in m 3)
Bankura Sal 719.724 16863
Miscellancous 383.823 9678
Plantation 516.778 11.949
Barren land - -
Puruiia Sal 853.549 21,785
Miscellancous 348.780 10.698
Plantation 262.000 4,904
Barmren tand - -
Midnapore Sal £93.291 17.197
Sal with Miscellaneous 641.923 21.995
Plantation 222,499 6.207
Barrcn land - -
Butdwan District as a whole 467 845 10,376
Birbhun District as a whole 64,198 4.603
5. The total number of stems in Bankura, Purulia, Midnapore, Burdwan and Birbhum

districts are 86.089 million, 33.942 mitlion, 97.513 million, 12.959 million and 1.020
million respectively.

6. The total volume in Bankura, Purulia, Midnapore, Burdwan and Birbhum district is
2.026 , 0.922, 2,551, 0.287 and 0.074 million cubic meter respectively.
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7. Qut of the total forest area in Bankura district only 3.52% area is covered with
dense tree forest. The moderately dense tree forest constitute 25.11% and the open tree
forests constitute 19.82%. The scrub forest covers an area of 7.05%. In Purufia district
the percentages of dense, moderate,open and Scrub forests are 2.11%, 17.37%, 26.84%
and 7.37% respectively. In Midnapore district, the above percentages are 2.18%, 31.64%,
18.91% and 3.27% respectively. [n Burdwan district the percentage of dense tree forest is
6.38%, moderately dense forests 19.15%, open tree forest 31.91% and scrub forests,
8.51%. Birbhum district has only 2.27% dense forests, 6.82% moderately dense forests,
20.45% open forests and 40.91% scrub forests.

B. The regeneration is profuse in 6.67% [lorest area in Bankura district while the same
is 8.80% in Purulia district. The percentage of area in profuse regeneration in Midnapore,
Burdwan and Birbhuum district is 9.45%, 56.52% and 4.65% respectively.

9. Fire incidence is not very heavy in the above five districts, but frequent to moderate
in 25.71%, 22.01%, 38.98%, 56.52% and 23.26% area in Bankura, Purulia, Midnapore,
Burdwan and Birbhum district respectively.

10, 30.95% of the forest area is heavily degraded in Bankura district while it is 53.46%
in Purulia district. The percentages of heavily degraded forests in Midnapore, Burdwan
and Birbhum district are 30.31%, 52.17% and 62.79% respectively. 15.71%, 13.21%,
3.94%, 4.35% and 13.95% of the forest areas arc free from degradation in Bankura,
Purulia, Midnapore, Burdwan and Birbhum district respectively.

Contents




COMPARISON WITH PAST SURVEY RESULTS
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Earlier survey was carried out in Bankura,Purulia and Midnapore districts. The
findings from the previous survey carried out by Forest Survey of India in the year 1931-82
were compared with the present inventory so far as the number of stems per hectare in

different diameter classes and strata are concerned.

Table - A

District : Bankura

Diameter No.of stems/ha No.of stems/ha. No.of stems/ha

clasy Stratum : Sal Stratum Misc. Stratum: Plantation

(in ¢m,) Arca surveyed in Arca surveyed in Arca surveyed in
1981-82 1991-92 1981-82 1991-92 1981-82 1991-92

59 337,500 615,504 383,598 331.764 125.162 416,440

10-19 57.052 100,092 23.634 45.882 27.929 97.283

20-29 5.946 3.761 11.817 4118 2.414 1.695

30+ 1.139 0.183 9.090 1.765 0.347

40-49 0.253 0.292 1.818 0.294 0.169

50-59 0.253 - - - - 0.339

60-69 - 0092 - - - .

70+ 0.127 - - . - -

Total 402.270 719.724 429957 353.823 155505 516,778
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Table-B

Diamcier  No. of stems/ha,

No. of stems/ha,

No. of stems/ha.

class Stratum - Sal Stratum - Miscellancous Stratum - Plantation
in cm, Arca surveyed in Arca surveyed in Area surveyed in
1981-82  1991-92 1981-82 1991-92 1981-82 1493-92

5-9 298.750 723.871 414,014 275487 136.552 243.600

10-19 88.250 119.678 101.595 67439 26.199 16.800

20-2¢  9.750 7.419 16.845 4 146 3,795 0.300

3039 2.250 2,258 2.895 1.09% 0.690 0.400

40-49 0,250 0.323 2.369 0.488 - -

50-59 0,750 - - 0.122 - 0400 _

60-69  0.250 - 0.203 - -- -

70+ 0.250 - - - 0.345 -

Total 400,500 853.549 537.981 348.780 167.581 262,000

Table - C

District - Midnapore

Diancter Stem/ha. Stem/ha,

class(in Stratum:Sal Stratum :Plantation

cm.) Arca surveyed in Arca surveyed in
1981-82 1991-92 1981-82 1991-92

5-9 436,189 597.925 80.840 159.042

10-1¢ 68.001 82.486 28.330 61.607

20-29 3716 3.626 1.250 1.071

30-39 1.597 1,088 1.250 -

40-49 0.197 0.829 - -

50-59 (.222 0.155 - 0.179

60-69 .103 - -

T+ 0.086 0.155 - -

Total 510.008 686.367 111676 222,499

N.B. Number of stems/ha.by diameter class for ‘Sal” and ‘Sal with Miscellaneous’ strata
for the year 1991-92 have been merged into *Sal’ stratum in order to make
comparison with the year 1981-82 possible as no separate stratum for ¢ Sal with
miscellaneous * in Midnapore district was formed in the earlier inventory.
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From the preceding tables the following conclusions may be drawn districtwise.

A close perusal and examination of the above tables ‘A’ , ‘B’ and ‘C’ leads to some
interesting conclusions. These are reiterated below.

1. From Table *A’ we get a comparative picture of the change in the growing stock
character of Bankura district in the course of a decade, from 1981-82 to 1991-92. It
transpires from the figures that the tree density in terms of number of stems per hectare has
registered substantial augmentation in *Sal’ and ‘Plantation’ strata to the extent of 78.92%
and 232.32% respectively while a slight fall in the density to the tune of 10.73% is noticed
in the ‘Miscellaneous’ stratum. The tell-tale increase in tree density in a decades time
points towards a positive effect of the introduction of joint forest management in this tract.
The fact that the best part of the increase is in the lowest diameter class i.e. for trees below
10 cm. diameter, is significant because protection by forest protection committees has been
afforded only recently and protected trees have not yet reached the higher diameter classes.
One reason for the momentous leap in the stems/ha. in the Plantation stratum may be the
expansion of plantation programmes in the recent years which also explains the much
larger increase in the lower diameter classes. Moreover, the joint forest management in the
State is primarily aimed at protection of Sal forests and plantations; perhaps the
miscelianeous forests are not receiving the same kind of attention so far.

2. A similar picture emerges for Purulia district from Table ‘B’. Here the
percentage increase in the tree dénsity in the three strata stand respectively at 113.12% and
56.34% for ‘Sal’ and ‘Plantation’ strata respectively while the decline in  the
‘Miscellaneous ‘stratum works out to 35.16%.. The bulk of the increase is again in the
lowest diameter classes viz, below 10 cm. and 10-19 ¢m.classes.

3. Table 'C’ pertains to Midnapore district. Here also the tree density has
increased but not to the extent as in Bankura or Purulia district. The percentage increase in
the *Sal’ stratum in this district is 34.57% and that in the ‘Plantation * stratum, 99.24%.
While the increment of density in the Plantation stratum is sizeable, the reason behind the
refatively lower increment in the Sal stratum is likely to be two fold: firstly, the original
density in 1981-82 was not as dismally low as in the two other districts; secondly, the
clubbing of strata for the sake of attaining comparability may have given rise to an
aberration and the net increase may be the resullant of a larger increase in the ‘Sal’ crop
and a decrease in the number of stems per ha. though the extent of such miscellaneous
forests is not of very great significance in this district.
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Comparison of volume / ha. :

The volume/ha. from earlier survey and from othe present survey are furnished
below :-

District Volune/ha, (in m3 ) Volume/ha, (in m¥) Volume/ha.(in m3)
Stratum - Sal Stratum - Plantation Stratum - Misc.
Inventory in Iitventory in Inventory in
1981-82 1991-92 1981-82 1991-92 1981-82 1991-92
Bankura 14636 16.863 4.335 11.949 22,205 9.678
Purulia 20,045  21.785 7.497 4.904 25.280 10.698
Midnapore 14.680 17.843 3.976 6.207 - -

As far as volume per hectare is concerned, marginal increase is noticed in Sal
Stratum in Bankura, Purulia and Midnapore distrticts, In Plantation stratum, volume/ha.
has increased in Bankura and Midnapore district but a shortfall is noticed in Purulia
distrtict. In Miscellaneous stratum, the picture is very gloomy. There is a sharp decline in
both Bankura and Purulia district. The decline in the density in Purulia district is likely to
be resuslt of large scale destruction of plantation crop in this district during the intervening
decade. The same reason perhaps apply to the dismal picture in the ‘Miscellaneous’
stratum in the districts of Bankura and Purulia. However, the enormous 175.64% increase
in the tree density in Bankura district in terms of volume / ha. points towards a much better
protection status of the plantations of this district combined with substantial expansion of
young plantations as would also be evident from Table ‘A’ in the last paragraph as already
discussed.

It is expected that the advent of joint management strategy , integrated with sound
stlvicultural management would boost up the stocking in these forests which should be
reflected in a more balanced distribution of trees in the various diameter classes at a future
date.
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The [ollowing officials of Eastern Zone. Forest Survey Of India were associaled in the

project of invenlory of forest resources of S
of the report thereof ;

Overall In ¢charse

Shri RM.Das, LF.S.,Joint Director.(upto May, 1992)
Shri N. Sen, LF.S., Joint Dircctor.(from July, 1992 onwards)

Group Officers In charpe,Ficld inventory

Shri R.D.Tiwari, L.F.S..Deputy Dircetor.
Shri S.K.Sinha, LF.S. Deputy Director.

Crew Lenders

Shn S.Sinha LT A

Shri R.Sharma, L.T.A,

Shri P.S.Banerjee J.T.A
Shri D.K.Das.J.T.A.

Shri D.K. Roy,J.T.A.

Shiri C.D.Burman

Shri A K.HossainJ. T.A.
Shri T.K.Dam.J.T.A.

Shri 5.C.Duua.Dy.Ranger
Shri R.C.Chakraborty, Dy Ranger
Shn S.K. Pathak Dy.Ranger

Map and Cartopraphy
Shri 5. Bhattacharya Jr Draughtsman

Shrt B.Bhattacharya, Jr.Draughisman
Shri S, Majumdar, Jr. Draughtsian

Data yrocessing
Shrt S.K. Sen.JS.A.

Shri J.N.Sarkar.J.S.A.
Shri UK. Duua.D.E.O.
Sliri A.Dasgupta.F.M.

outh Weslern districts of West Bengal and in preparation

Base Camp) In charpe

Shri D K.Chakraborty,S.T. A,
Shri D.R Mukherjee.S.T.A.
Shri K.P.Bose. ST.A.
Shri S.Samanta, S.T.A.

Crew Members

Shri Animesh Ghosh.Dy.Rauger
Shri A.Bhauerjee.Dy.Ranger,
Shri A.K.Biswas,Dv,Ranger,

Shri S.5.Roy.Dy.Ranger

Shri §.Bhatacharya Dy Ranger,
Shri S.Murmu,Dy. Ranger.

Shri B.N.Roy.Dy.Ranger,

Shri R.N.Ra.Dv.Ranger

Shri S.K.Roy,Dv.Ranger

Shri 3.K.Banerjee.Dv.Ranger
Slhri B.K.Roy,Dy.Ranger

Shri B.C.Das,Ficldman

Shri B.K.Mait Ficidman

Shri B.P.Ghosh.Fieldman

Shri T.K.Chowdhury,Ficldman
Shri D.K.Banerjce,Ficldman
Shri M.C.Das, Fieldman

Shri K.C. Roy, Ficldman

Shri A.K Lahin.Fieldman
Shri Mahim Ranjan Das,Ficldinan
Shri Maneranjan Das.Fieldingn
Shri Manindra Das, Ficldinan
Shri A.K. Ghosh.Fieldman

Shri D.Mukherjee. Fieldman
Shri S. K. Manua. Fieldman

Shri A.A.Halder.Ficidiman
Sliri J.N.Dev.Ficldman

Shiri N.Bhewmick, Ficldman.
Shn §,C.Kesh.Ficldman

Shrt A.K.Pal.Fieldman

Shri §.D.Singh.Fieldman
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Assistants in Base Camyp

Shri B.Roy, Ficldiman

Shri T.K.Chatterjee, Dy Ranger.
Shri K.C.Naskar Pcon

Shri M.Ekka,Pcon.

Report pregaration

Shri D.J.Mitra,I.E.S. Depuly Dircclor
Shri §.Sarkar, Jr, Technica! Assistanl
Shri N.V_E.Kutly.Sr.Stcnographet.
Miss M.Chakrabarti, Jr.Stenographer,
Shri Asoke Sarkar Pcon,

Drisers:

Shri D.Nayak,

Shri §.Sardar,

Shri A K Das.

Stiri S.K.Ghosls.
Shri P.Bhaltacharya.
Shri Amit Kr.Glosh.

Contents




Qv F o1

AT MAP OF INDIA
Rafmma

> L_ g shmir

}_‘.-"j' - Y

. /0‘ -..4-
S Sikkif ¢ es“ g

4.
It

; - s b .'-_' ':: (/’)6 C‘.‘ ™~ 4 f'\_éf,
T, A
Q

i,
Rajasthan * ", Ha
b \} | (.: Aoy b | \ Bssom qualunu
. —— \__." ¥ .

SO L e S
S p [Bmur (‘EiﬁhGDi Mohipur
Gujormt "}"- Madhya Pradesh “'-_. ‘l‘«'esik zoram

......

[+
=

< Bamboy Showing Project frea .
w
i)
2 < D S
G i
z U9 P v
- 20 8 & N
c Q x
- -,
—— o L__. : J -
" [14] \* "\.f__ ‘lb“ s o »
‘1_'..1\‘ . o._-:' ) 3 -_T -
- H s
o %
<. T
- -
b
“D LS
-L‘-

PROJECT MAP OF PURULIA, BANKURA , MIDNAPQRE ,

BURDWAN AND BIRBHUM DISTRICT OF WEST BENGAL
SCALE *— [: 1,000,000

i
¢
;i .
A3 r\"'—h ;"
r s
@ 1 \Q—J‘BIRBHUH‘ -
__.--..-\\_ I ‘-;-
N - P =~ G‘ '--_-.~ ER
., 17 s
?J - ?'\' ko 5
( PURULIA [ oW, F
— ,: BANKURA \ ¥ 'n
LA R
'1:" _: _’“"\—n'f- AL
S t e RE— Ny
T~ 3 e
\ \JJ \\\
. e Y
. l A
J\"r"" MIDNAPORE °
A-'\"\.
e
0"/ - L
&
D
" BAY OF BENGAL
b _

=i

Contents



ATV D
—_—

! S2UnRYET UF N

UiA

INVENTORY DESIGN

i DTAGRAM. |
IS5
DIAGRAM SHOWING
05 IDENTIFICATION OF GRIDS
GRID Llo_' 030! ON 1:50,000 OR 1:€3,36
04 - SCALE TOPO SHEETS
G3
02
o R e
'50
9500 o1 oz 03 04 05
76°r30' 76745
DIAGRAM. 2 o4
DIAGRAM SHOWING MARKING
OF PLOT IN 2% x 2'5" GRID
'¥'8'Y' ARE THE DISTANCES ALONG
's'g'y' AXES WITH S.W. CORNER AS
THE " ORIGIN .
1
|
\\ -— 1581 Mtrs——¢ 'I/
vo\\l Sample iree piof ?j’%:-. 1| N
s]l ;f d
i { J( 0! o2
! ;1! \\ ’L" ORIGIN
J = N L {1
;g;;! P e DIAGRAM. 3
¢ “ /V _'\ Bt/ )
- el L—L t % ‘ DIAGRAM SHOWING
il ] T Regencration plot LAY OUT OF PLOT
il || H =X
~ 1] [ A }é"‘é —
0 3 1 g \
. < 1\
; =X
i*/‘ |
/":U
i )
2 Ve
5{'1? \( 31462 Mirs }QT\ '

Contents



. | . = 49
W' Rr-lo wap’
AP OF PURULIA, DANKURA, MIDHAPORE, DURDWANR B pIRDIUY UIS‘1H|CT “:ES_'_“ELI_GA_U

LEN

SHOWING MOADS,RIVER AMO 1IFORTANT FPLACE.

Qs

F(u;vhllnv H
.

.
Mirurpws
—

Jepper

.
i
o 4
- -
lho!.-
Bhetnl []
’_J
INDE X - "
STATE SOUMOAAY Loy i e o
DISTAICT BOUNDAATY | _ _ _ . — ~
DEVISION BOUNDARY L. o ... .
nvEa —————
RAILwAY LINE —— e cnkard
AROAD [ T —
!
1N .
-
L)

ol

‘ _Contents




BOo

MAP__OF __PURULIYA DISTINCT
$110WIHE_D19LNINUTION _DF__GIDY_AY_3InATUY
- - S L -I -E
, T I AT :ﬁ—%/(‘__—-
vl B = B /
' - L{;L: TEE -
T Vo =4 ““h L ,i*‘\
b ~ T R e N ol
- -/ !.3!'— o nl‘. e __{Y . 1L . {"vd,_" ‘ Ih‘
% TN
2 s | LS 2 1
2 - I‘ ‘
: ;//f T ) ™ 5'
nErEAatMCES , ™~
Jiatt  peinT —_ | -
mireel  WLeBaEY -
e '_..:_4-‘:
ol -_—
asnwar p—
BLL u;ll L) ’ "ll' l
- BA et
LI
m lm.lmlm
et LAt d === -
'I.T—— YL m=d -
Jirge wamo m :‘.n"ﬁ
s L1 L]
= - * dm | it

Contents



3t

MAP _OF PURULIYA DISTRICT
BHOWIHG DISTRIBUTION OF QRAIDS BY IMPOMTANT LAND USE CLASOES

"
LAk S

nergerner
Nrenp aeumgsd?
witsigl sovekial
net b

anns

spaver opt
L RLIL RN
LT S

arg routnd
apelaRifiy 1rLL $3eLR
LIEARE ILL

peugn  HARQAT

watie pARE DE0R

foebetwiiuse Lemd v
- ramb bdet

riaafatine

junpdtant Lantudl CLE3ILL
RTINS [

rone #LAE RN B RERDYIRY ﬂlr_l_lu

t.'ll' L-'E

U R L Rl

(IR
(SN

g

LY

j eS|

Contents



H B

e —

I b

"

> )
= - = e ._m
o R | { I
ml:l:..h.lu....."..:l < J. v .__ ._n . - v — ..ﬂl.b
SERREN 11178
ool ! @)
- o q-i—m O
o i ; _ _ _ | i ;
b : ﬂ [ _ I |
_ - : h 1 ..n1.. r T - — ——my
= T o bl || L
LI I T T 1) ) = A
| T+ amswr ) P _ _ — ..... r ‘.‘. .h;.m_/_.i”uv . , _ o
1 vos T - T R LIEEAN 1 —
Anivals onLe o taw e .-hw.u__.._..ﬂl.ﬂ_ _.._:v _
. - fe P S
W el _ | == |
4 L ] [ fl ==} b
i = R
= = + S e T T T ———r — .
o o RS \.r."._r__.\ % S o ST
Bt |

w3

x PR
w3

f.ﬂ ‘—- I
/

\ ..... LT e R T
45 S e T

1y,

3 H : F - L UNS -
N e I - b
' [ P /r. ds .
: Cter e . - [}
. R v d n "
- LA N o=
. L A Pl n_._-_ \ H
g I
2l T >
2l H LSl e e 2

-—

FHIOUVYELS AB SOED I KNOUMAIgiS 10 SMmods

LHISIO vHMIANYE 40 dvw

:
L ¥
| O
0 - L
:

ey

5l

Al

|
s low

|—
_




11

-

: 'Ii| H 18 _ __il'l_ \l-__ .y
~11] i N ¢+ ]
IR0 B [lt![ﬂ |
=
W fl
l_? ti‘ b :-
; ”gtgsfg “i
- + i M . ¥y
= EE? !ia,gté_g
'.—E _!Etgf-:lfl'i "
-3 L]
—L
a8 . -
gl g ¢
2| B — e — |
: fj‘,
o Y i
X
Wl 2 A I .
o 8 l
ol & - *T
: B wer ol e ——
H > P .
o .
a. ' -
S 4R . -
3 | if , P PR ————
® /f/ 4 B v

|/
/
f
|, /-

} [ T4 ‘}?3‘___:‘._:: ‘: h il £
[ !"/ ( = .‘r - b ::‘...‘ :_-___ - )}}.\ Uy

trh = . i il =5 wed— Dy
. I . =T : -

- 3 Tl : z -l L':. . FT l_\—--:
N - _ - A T ’ LK = b
i A y .:-.?.E = ‘ . _E..z— f 4
=Y \ =
) et 7 .
. 7 b

=
1L
l_

f

i T

E N ‘a'

i -~ X

| \

’ i —TT
i1 3k 1

Contents




Contents

v R

LoD} wett eemm

£ -

!-.lb-n

¥ meoram e

: B
L T wem

l LY ST

= T S
..u.l I, __.a._...._ a1

; ,F._ Im_

R
SR
i

#/.mur — / | RN m._ﬂ

_. 7.1\ H

ﬁ AF ./_//. /

“/H,_hw_. T

—:Wﬂ. f.." _

_|_ S .

= ﬂ‘..;&p... -

AN |-
LE 0
L
e | .\. I.|.q.:3 .
- 3u LR 1t _ma,v L.{T_ _ .
In.h.u.la.m.u I}.\_\J ARl TELS A6 SOIED 30 NOLLNGIDISK ONIMONT
|_ I_ OS5 3800 VNOW 30 JdVIW
z |#l_ |z _T pd —-—=
| -2 1= - j- - je .l -l
. rT

d -



- - -
o — s
T
e o v —
| sompean: RPN aiviris Ve -
== i
et
| ot R ]
=y nerr mranes .
-4 - L1 -
it mans 2 sy s ¥
3 avmer e - o=
— -
== e P [oo.
! H | v TSRS YO e | T T crrmemm snsise . st
. 3 Yes —_— e -
nl_. EXSvT RN QWY AR FiMDem) E}dmlwidw
- . i
x - - - - - - ™ 5
=
-t
-
-
€
L
-
M

_ _w_._ el

SENI wﬁf ke

CFSSY1D AN OMYD IMYIHO0dnt J8 EAIWD 40 MOJINGIY LSI0 D eDHS
ﬁ 121)1%1a Iudvioin 40 g
|
b_\ LA - o -

faa—ey

Contents



3s

"« ” |- —"u' -
_MAPROF p_l n n_ll__l]__l«!”_ marn 1cT
SHOWIHA DiSTnll)y_]_lON OF _l'.!l'llDS Ny IMPORTANT LAND USE,,FC_:_L(WsES
" - T = J—— f I
PEFERTHCED r—
atd bonmaant | e ————— L] —_ (\— -:\—_
T T Ve _ “m; I
wvra —_— - n ,"’,}] ;
AN TAT LIMg ol '—1
:::-: medt e, v o n ‘1
g ma M /‘ [ 2] ) j
rgRraNl  Lsmm VRD ELADAE
sesneaTar FATE veaner mmm L r 9 L I
erer vuee Pearnt =1 72 i \ }-; I
[AFLIFRILL) [mm 1 ’WT" ’
TR R A
TETERI TR Y ] % - r/ L.‘:.
Funane tise mmm‘"u" . L] f ?
watyl peme b, m“ﬂ N v E - ]
L3 = L
M . / [T
M PAY - :
v.. ) / 't
e 2
L] r \ ? l-\*",
RIS 2
J I
ng nf ) T /28 O 41 <
R ,5_}5 f‘-l -
: = 1 :
. . | :
f7 Bt Rl ~ » / ] £ -
-' I e
w fae 1R
L %J "W\\:gu_\.\_‘\}-:"\» —- '.—"—"—“‘:"' ‘
l‘r\§; b did \\\\ E-\‘}s‘ |'- _:'. .-_.4——-"-\'.\\\! /— - R } | ]
AN LA NL L] .. AN 74 2
e A
L] " 1'll]” Y N”w'l{'\:!”u'll - ra‘g \5§ Q‘g)
B S N N ZniaN Y b
A [A] 3 3 1~
:\%\‘?' ) _Ef;}r?;\\‘ :\\}? == e | — ]~ \- -]
S NN ke =R X
RNV N A N B v Ve -
% = |7 .
b | Z .2 [ "‘Q\"‘“'Y' ~=
' [ T
Il \-I‘*:.iv-:-..‘, | _ n
S ENE | 1
1 AN 4
NN W !
3y 1y N \. = &\\ ng i |
| | | i e ¢ ot rﬁ
] A0 O H & V¥ A |H | _,_ \:—IM
w0 w ] T u T x L4 T T~
pruempy - SRR

Contents



Vi VRE e

0 madLTT) "

Yoo om mdA

T M Biwied

- ar 43 t 3 1 [ 14 ri i3 11 ol - - ar " K i T -] [1]
n.7 Ky oo hee ot & o | s
: I
_ll ey L15iw%s mulismg h
=771 $330s wim Cned GaflWRyT
m £OonT¥Y Hlswwg . ag b T
T T iuiS00s 40 sOUTINT M AN Chy 2 T b 133m3 oung
E FLET- PR 1.1 _. 9Nl wK ot Avaerm
i 157001 1ML M40 ..\VT |f\l,|Jf|,. S EPOT
00 == L 5im0s Mhwi 41207100 / I~ —_— ovous ©o
frt____ N 7 — )
— 1$IwGs J2WL WEMIA . |-|\ ” — e LUWONNOR [ IO
=.535857T T AWACHT Y LHTLEDSM \ _‘__ —— ANMYORNOSE  LLITLE
i -
”IS.. u m-.,_w:_. fr......,.— Mf FECFIFTEKE
p— D \
_rl\ﬁ\\_ | glllﬁ f,.._. o -_o co. 0 .._o @ ..o. t© 18 W oe .
= b N : _ _ _ £l
SN L _ _ _ HENEEEEN
¥ 3
SN T INN | _ T Y T
| s | NN B * _ | 1] | |
ERSNENRSSE NN 11
3 _.._. :_anuﬂﬁ//:_;fﬁ _/i gl nlw|nfvie] ]| .
wl < =5 EIFE _?g L LT e
c P é_ﬂux&«m Q___ INacuEEENEEEE NN .
JH IN"-’- iy
: | o= TSSO AN i
- QL s —~ Y.
L=-wi4-4- F"an\..n u.,/~| .W...H.M:L;.uurui_l G ||
NN U= _
. o
inivlelu|i|e| [P\ | .
L T :
. o
QuaTHHSHNW . “S3SSV) 35NN ANl "
-H0dHl AE SQIdD 3C NCOLINBIN1SIO ONIMOHS —
IDiglSI0 NS#O8NE 30 dvwW "
m
N | | “ ._
ari _ %1 8L | aw .-.— ot )

e na e —

LS

S

C — mmmd mmemms )

Contents



%L

153.0} gruag %6

saads 1540) Jo uonziuerd Bunoy

%Lz

oo Q]|

#h — " I L
153ID) @5UAD A3 )RIAPOW ¥4 ) e
JEu0) IsLIG

1S5} a5U3D ARIRIIDOW I

<, 15A0) IS0 N

‘SN QNVT AB YIHY LS3HOL 40 NOLLNAINLSIA

86 ViNEnd - - 10141510

Contents




ol %l

...nE.”o:NunO 18310) aniss satoads 18210} jo uoneyued buno

|90 0

- ;. v‘ i HHitns
saisads : , / m
183,0] jo wontrwed buno @ = 5 Ak = i

1Sa2 Qs g

Iaojuadon
%.iZ

%5¢ SIAUID

15340} S5UIP AI)EI3 DOW %
1s@10) asus

152J0) a5UD 43 IBJapoW B

15210} @asua] |

2SN ANV AS Y3HVY 153404 40 NOILNBIYLSIg

Contents

665 WENHMNYB - 101431514



%Rt
%61
1saun) UadD 18823) GAOS %2

slauon
sasoads 15810} Jo uonejue)d Buno

sa1oads
ysa10) 1o uonejueld Sunoa g

m 4
L 4

1510) QrUdS IO =——————

sacjuadon

%L o %1z
15240) #5UaD ABIRIBPOW G 159,10 3SUBP AR |EIIPOIN % R0
1S2)0) asUAQ

15210) 3SUA0 W

"3SN ANV AB Y3HY LS3HO4 40 NOILNBIYLSIA

-

Contents

— i e —— o Am— —_— -- i

09 HNJIYNOIW - - LOIH1SIQ



%Zr
15210} UAdQ

1520 Jo usneweid bunos g

sarads # ,4

%l
1$310] QIOG

Al

‘z__; B

e

153503 vadp @

ysam) asUID AIERPONE

%ol %91
£31234$ 15310} 3o vonejuejd Buno ),

%12
sai0) asUI 18310) aSUIP ADjRIa PO 1salo) asuan

*3SN ONYT A8 V3HY 1§3804 40 NOLLNSIY1sSid

19 ‘WNHBY!8 - ¢ 121d1sId

Contents



RYionR
sa.oads 1sa10)
Jo uvonewe)d Bunod @
15d4J0) QrUoS O
1s9.0) U3d0O O
YT

esuUep Aaresspon g

IS0 ISVIN N

%It
15210] vadQ

%6
15210) QTUoS

\\.\C\. . \.«\\\u
\\\\\\\\\\\\\\\\\ %ll

A

il

%6l
1$9J0) asuap AaieJapoy

%Ll
%9 T seygio
153I0) asuap

=—— samads 15as0) jo uonewed funo s

Contents

‘TSN ONVTAB V3HVY £S3HOL 40 NOLENBIYL1SIO

€9 NYAMOYNE - 1 10141S1a



(WD NINSSYTID HIALAWYID
EEOC 620Z 6101 65

-@%F e

gRE823FR"
{tw 000 NIIZIWNI0OA TYLOL

8]}
031

B8V10
YILIWYIQ AB IWNTIOA TVLOL 20 NOLLNBIYLSIA

£s

R A e A . N

{'wWo NIlsSSY12 ¥313wvia
+0f 6202 L0 5G

0Oo08

0000 L

FOO0Z

Looor

SSV10 H313nvIa
A8 SW31SvLlOLl 30 NOLLNBIY.LSsIO

{ON 000 NISKH{21S Y101

Contents

VS - WNLYHLS
vitnend - 121b1810



-0 HIYSSYTID HIAL AW

0 6500 62-0Z 610 65
—_ e.|||L.-u_ —-— =+ 0
.._.m_ _ ..wr 0z
i g i
5 3 T o
l!‘r
. ok o
wﬂm. o8
...m" 0O}
e
= 0
mww orl
w.m L oSl
BN o8t
L 002

SSY1D ¥3L3NWYIA
AB IWNT0A TWLOL 40 NOLLNEINLSIA

w000 NIIWNTIOA TYLOL

‘WO NIYSSYID HILIWVIC
+0OF 6E-0C €202 6101l (o]

- —0

ST 7 7 L7 2

r 000"

0000 |

0oozZ1

Looor:

SSYT1D H313WVIa
A8 SWIALS IVLOL 40 NOLLNBIYLSIO

{‘oN 000 NIISKALS ViDL

9

SNOANVTIZISIN - WNLVELS
vilndnd - 10iE1S10

Contents



(wra NISSYID HILINVIO

-0 6L0C 6202 Ei0} 6G
A A A L)
_ | i~
'\ |
SSY1D

{tW 000 NI} 3WNT0A IVL0L

HALINVIO AB NNTI0A Ivli0l J0 NOILNBEIYLSIa

{"¥10 NIISSYID HILIW VIO
+0C 62-0C 8101

65

S L7 L

17

SSY1D €3L1l3WVYIa

Tﬁ?
oos |

000T

DOSE

AB SW3L1S 1vLlOl 40 NOILNBIMLSIA

'ON D00 NI} SWILS TYLIOL

59

NOILYLINYId - WNLVHLS
YINdNd - L21LS1a

Contents



(‘WD NIISSYTID HALIWYIO
00 6202 5]

-

¥,

"SSYI0 HALIWVIA

AEIWNIOCATIVLIOL 2O NOILNAIYLSIO

WO NISSYTID ¥ILIAVIO

i
1R

AL

RS

{'w nD ooohoA viol

giﬁi&'.'ﬁ?ﬁ

99

+0¢ B2CZ 6101 6 .
d.“\ \ﬁ:\ umm \ 0005
-4 0000
00051
F D000Z
L 0005Z
F DO0OL
000sL
} 0000
+ DOOSH
o7 L ocoos

" °§SY10 ¥3IL3IWYID
A8 SWILS TVLOL 40 NOILNEIMLSIO

VS - WNLYHLS
VHAMNYS - LOIH1SIa

Contents

l'oN peo} S14315 V10l




w2 NISSYTID HAL3awvid

+ 0y 6C0%

62T

6101

6%

LA

7]

“ 1

"SSYTID HIL3IWVYIA
AB 3IWNT0A Y101 JO NOLLNAIMLISIO

EEEEEEEREE

{tw oo NItFWNTOA Y101

i9

+0C

("D NI SSYD W3 Lawvid
62-0Z 610} 6%

ST T 77T A A

5EEEEREES

TS8Y12 ¥3d13WvIa

A8 SWILsS V10l J0 NOILNaIHL1sIQ

('oN opo) SK3LS VIOL

SAO3NYTIIADSIA - WNLYHLS
YHNMNYE - LDIHLSId

Contents



68

DISTRICT - BANKURA
STRATUM - PLANTATION

o
m -

o
g -
Q x
> tn $ 1]
- 3 e &
(=] 4]
o - 1

m o
T + B
Q 3 I
¥ . §

H 1=
= A ﬁo‘ﬂ

=] t'-h: .."

ED-' t"} f-." ; o
5 1
m -
-
bl
3
n
-
o
{CHO00 HIYIHOTOA TYIOL
]
> .
m
= 2
5]
E ! m E
7 i) Q =
40 @
&3 3
oY 3}
=l 4 2 &
w W i% 2 E
o M : &

LU - z
Z = o
O g 5
E =
a (=]

o
i »
=
0
(@]
{'ON oo NIlSW3ILS TV10L

Contents



{(*H"5 Rl }SSYDD ¥IlTIQA

Oy €(-0t €1-0Z 61-01

SSY1D ¥IITNVYIA
- X8 TANTOA TYLOL J0 NOILNEIYLSIA

Loooz
ﬁCQOOn
oQour
FO000S

FGO0OS

ﬁooooF

{ CH 000 RI)THNTIOA TYIOL

Contents

69

(yi0 NIISSYID HALIWYIO
+ Or 6C-0C 62-0 61-01 6%

SSY10 ¥3L3WVIC
AR SW3LSIVLOL 40 NOILNEIWLSIO

'ON 000 NIISW3ILS IWLIOL

VS - WNLYYELS
HNdYNOIW - LO1S10



Cro NIISSYID HAal3wvia

5C0C 6T 6101

SSY1D U3 L3 WVIa

6%

=i

AE SWNT0ATIVLIOL 4O NOLLNBIYLSIT

{cwooo NIJAWNTOA 1Y LOL

« Or

CWoNIISsSYID HaLIWYIO
6C0E (g v’ 4 G610l 6

J—

v

=7 — 0

oL

SSVY1D "H3L13WVIG
A8 SW31S VY10l 30 NOILN8IMLSIa

(ON 000 NI SW3LS IYLI0L

SNO3NYTIZDSIW - WNLYYELS
HNdYNGIW - LOIY1SIO

Contents



(‘w2 NIISSYID WIL3WvIa

+0t 6202 6101 65

VA W W °
i o
o

Qs

os

00i

0zl

Lows

$SYT1D ¥313WYIA
A8 3WNIDA Y10l S0 NOLLNBIELSIA

( £ 000 NIFEWNTOA VA0

(WD NI'SSVTD H3L3WYI0
rd

+0c 60T 61-C} 65

T 77 1°

0004

SSY1D Y3L3WYIO
A9 SWZLS Iv.li0OLl 40 NOILNBIYLSIO

{"oN coo NISYIALS WL0L

NOILYLINYId - WN1VYlS
BNdVYNCGIN - LOIKISI13

Contents



('W'D NISSYID H3Llawvia
620Z 6101

6%

SSYI0 ¥313WvIa

A8 3IWNTOATIYLOL S0 NOLLNBIYLSIA

oL

53]

4

ot

11

fcwwooo NIIWNIONA TYIOL

JE—

+0t

(WD NI'SSY1D ¥a13awvig
20 -] %]}

65

LfegZ 2z

SEV1D H3L3WvIa

0al

F 00C

AH SWILSTIYLOL 30 NOLLNBIdL el

('ON 000 NIISWILS TY10L

24

WNHEYIE - 1014.LS1a

Contents



{'H'D RIIBEYID WIITRVIQ

+02 E€T-0T

EI-HH
i
i
ﬁJ
?
i
|
e
Ry

5

F '"'1 ")

£t

i

i
. -

557

i

{

%;
¢

S5YI1D HI1IAWVIQ

0062

FoDOY

F 0009

F00Ga

00001

00021

A8 TUYIOA TVLOL 20 NOIINGIYLSId

{CHOOO HI)THATOA TYLIDL

Contents

WD NIbsESYID HIIIWEID
+0Z 6510}

65

A

L 3

S8YT1D HAL3IWVIa

000G |

-000Z |

AB SW3LSTIYLOL 40 NOLLNENYLSI]

{'ON 000 MI) SWILS V101

NvAOdNg - LOIYLSIO



	Button49: 


