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PREFACE

A regular Forest Department in the Union Territory
of Goa was established in 19653. However, little was
known about the forest resources for Systemégic forest
management . lt was, therefore, decided to undertake
the assessment of growing stock of the forests of the

Union Jerritory. This work was, therefore, taken up
by the Forest Survey of lndia. The entire work of the
Inventory including the reconnaissance, data collectio=n
and the actual inventory work was completed between

N

January 1980 and May, 1981. b,

The total geographical area of the Union Territary
is 3701 km~ with a forest area of 1053 km> . The area
falling ' nder the Nalional Park, MWildlife Sanctuary
and the Park complex in Goa was not inventoried as it
was not considered important From the commercial exploitat-
-ion point of view.

¢
This report, the last of the Pre-Investment Survey

(PI1S) reporls from the Cenlral Zone, is a little diffeLenL
from the previous FPIS reports of the Zone in as much
as an alttempt has been made in this report Lo assess
the extent of depletion of the Forgsts in Goa.

The growing stock per ba and the distributiaon
of stems by different diamelbter classes in various crop

Y
compositions identified in the forest of Union Territory
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¢
have been given in various Lables. The growing slock
position has been given separately for each one of the
two Forest divisions for convenience of the department.

Chapter IV on growing stock and yield also’” gives
a comparabtive statement of the present productiolin
and productivity potential of the florests in the North
and South Divisions separately. This may be ofF some
interest both from the academic and management point
of view. '

The investigation and the nmethodology adopted
have also been incorporatgd as annexures in the report.

It is hoped that this report will provide a data-

t
base for better conservation npractices and forestry

planning in the Union Territorvy of Goa.

The work done by the Zonal staff in completioin

of the inventory and this report deserves commendation.

D.B. MISRA

DIRFCTOR ',

?
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CHAPTER - 1

1.0 Need for the Resources Survey of Goa Foresls:
-

. The forest of the.Union Territory of Goa, Daman & Diu did not
receive the benefit of any scientific management during the pre-liberation
period. Cven though a regular forest department was established in 1963, not
much contribution was made to bring the forest3 under the systematic plan
management in the last two decades. In the absence of proper information on
the extent of GovlL. Forests and its resources position, the department experi-
enced difficulties in programming the exploitation and reforestation works
in conformity with the accepted silvicultural norms, Large number of saw
mills sprung up in the past-liberation period are virtually in the grip of
closure .for want of raw material supply. In view of the grave situation
apparent over this tiny enclave of Goa (which alone bears forest wealth in this
Union Territory), the Forest Department of Goa strongly desired to know the
total growing stock of Goa forests, to enable the department, manage the
forests on scund basis. Therefore, in view of the keen interest shown by the
Conservator of Forests, Goa, the Zonal Coordination Comrittee of the Central
Zone of Preinvestment Survey of Forest Resources, in its meeting held at Delh1
on 29th August, 1978, decided to undertake assessment of Growing stock of Goa
forests covering an area of 719.39 sq.kms only. The Resources Survey was not
considered important by the Pepartment in the areas covered under National
Park of Mollem, Cotigao Wildlife Sanctuary and Bondla Park complex, for
the reason that no commgrcial exploitation would be feasible in these
protected areas. The reconnaissance of the survey area, collection/procure-
ment of maps, data and other relevant preliminary information, commenced from
January, 1980 and the entire field inventory was completed by the middle of
May,1981.

1.1 Name of the Catchment.

"Goa Catchment" comprises of a lone District of Goa, forming
one of the three distantly situated land blocks of the Union Territory of
Goa, Daman & Diu, with a geographical area of 3701 sq.kms and a forest
area of 1053 sq.kms. O0Out of this a total forest area of 719.39 sq.kms
alone was surveyed for growing stock assessment, the balance being under
Wildlife sanctuaries/National Parks etc. which was not surveyed. The survey
area falls in the talukas of Pernem, Bicholim, Satari, Ponda, Sanguem, Quepem
and Canacona".

1.2 Situation and boundaries:

The catchment lies between the north latitudes1tra9'—‘ﬂf52' and
east longitudes 7 38'-74924'. To the north it is bounded with Sawantwadi
taluka of Sindhu Durg District and Kolhapur District of Maharashtra State,
in the east and south by Uttar Kannada District of Karnataka., Arsbian sea
traversing for 105 kms is bordered along the west. Lengthwise north to south
distance is 105 kms and breadthwise coverage of 60 kms.

1.5 Location:

The tiny enclave of Goa is located on the West Coast at a distance
of 320 kms south of Bombay. The forests are confined mainly to the Western ghat
hill slopes on western aspect, foot hills, gorges and several spurs rising
f‘pn’]r}]ﬂ,ﬁﬁe Sahyadri hill ranges. The forests are covered in the talukas of Pernem

&
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Hicholim, Satari, Ponda, Sanguem, Quepem and Canacona. About 90% of forest

area is situated

1.4

1.4.1

Territory with

in the 3 talukas of Satari, Sanguem and Canacona.

-

Administrative Units and Area:

Geographical Area by Districts and Forest Divisions:

The tract falls in a single district of Goa of the Union
an area of 3701 sq.kms. There are eleven talukas in Goa
District. The Administration of theUnion Terrritory is under the control of
Lt. Governor advised by a Counsel of Ministers. At District level,
Collector of Goa is the Executive Head in addition to functions as District

at Ponda and Margao respectively -

Magistrate.
Text Table - 1
Taluka-wise area statement of Goa District
S.Na. Goa district Geographical Percentage of
- area in ha forest area
to geo. area.
1. Goa (Tiswadi) 16,612 -
2. Salceta 27,719 -
3. Bardex 26,480 -
4, Mormugao 7,831 -
5. Ponda 25,228 11.62%
6. Bicholim 23,633 3.03%
7. Pernem 24,200 5.45%
8. Quepem 43,731 33.63%
9. Sanguem 88, 660 56,48%
10. Canacona 34,736 41.25%
1. Satari 51,284 47.29%
. Total ! 3,70,114
Source: From NCAR Report and Statistical Pocket
Book 1972.
1.4.2 Forest area by Divisions:

There are only two territorial Forest Divisions in Goa
districts, viz. North and Scuth Goa Forest Divisions with Headquarters

River Zuari forms the common boundary of  °°.

both the Divisions. The Division-wise break up of forest area is shown in

the table below.
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Text Table - 2
Division-wise break-up of Forest Area of Goa
District in sq.kms.
S.No. Geographical Forest Forest Survey Area %

Area Division area Area. under’ Forest
reported Nat ion- area to
by the al Parks Geogra-
Deptt. and San- phical

ctuary Area.
etec.
1 2 3 4 5 6 7
1. | North Goa 639 471.04
2. South Goa 414 24835
3701 1053 719.39 332.61 28.4
1.4.3 Administrative set up of the Department.

The Forest Department of Goa is under the control of one

Conservator of Forests with headquarters at Panaji.

The forestgare divided

into two territorial divisions, viz. North Goa and South Goa with offices at
Ponda and Margao respectively. Both the Divisions have 10 Ranges, 29 Rounds
and. 113 Beats; Besides the two territorial divisions, there are two functional
divisions viz. Cashew Division operating at Ponda and Research, Working Plan
and Wildlife Divisions at Panaji. The details of territorial Ranges are as

follows:

North Goa Divisions: 1. Pernem

2. Keri
Valpoi
Ponda

5. Collem

South GoaDivision 1. Sanguem

2. Quepem
3, Curdi
4. Pissonem

5. Canacona
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1.5 Climate

1.5.1 Temperature, Rainfall and Humidity:

The general climate of the tract is tropical with high percen-
tage of atmospheric humidity prevailing throughout the year. Three distinct
seasons are observed in Goa. The south-west monsoon commences from early June
and ceases by middle of October, bulk of precipitation eccurring in June-July
and August manths. Mean annual precipitation is 3251 mm. Occasiondl
thunder showers in November-December are also experienced. In the post
monsoon period dew fall is generally observed, which invariably influences the
tree growth. Winter is mild and pleasant, spred over a short spell between
November to January. Summer is sultry with a hot perspirating spell between
February to May end. Mean maximum and minimum temperature recorded are 37C
and 24 C respectively. Incidence of frost is totally absent. Relative
humidity % of the tract is 82. The balanced humid climate in Goa is mainly due
to the presence of Argbian sea and high mountainous barriers of Sahyadri with
tree clad slopes, valleys and spurs.

1.5.1.1 Temperature.
The details of temperature recorded during 1978 to 1980 for two
important stations of Goa has been reproduced below:

Text Table ~ 3

Maximum and Minimum Temperature
Time of observation 08.30 hrs. IST

(Temperature in centigrade)

Centre/f Mean Mean Highest Lowest
Year. Max imum Minimum Tempe- Date Tempe- Date
rature rature.
1 2 2 4 5 6 7
Panaji.
1978 33.3 20,3 36.4 3.5.78 18.1 22.1.78
1979(R) 1.8 23.7 39.0 12.3.79 17.9 14.2.79
1980 31.8 23.7 37.9 15.3.80 17.0 26.12.80
Mormugao
1978 N.R N.R. N.R N.R N.R. N.R.
1979 31.6 24.6 37.4 11.3.79 20,1 14.2.79
1980 . 31.5 24.5 36.1 14.,3,80 18.8 26.12.80
Source:- Goa observatory, Panaji.
..
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1.5.1.2

Rainfall:

The details of rainfall recorded at important stations..in
1980 1is reproduced below:-

Text Table- 4

Rainfall at Selected Centres, 1980

{(Rainfall in mm.}

S.No. Centre Total rainfall No.of Heaviest Date
during the rainy rainfall
year. days in a day.

(2.5 mm

Qr more

in a

day )
1 2 3 4 5 [
1. Panaji. 2,643.,6 99 225.8 21.6.1980
2. Margao 3,030.0 99 313.0 20.6.1980
3. Mapusa 2,865.9 98 251.0 21.6.1980
4. Mormugao 2,304.8 99 246.6 21.6.1980
5. Ponda i N.R. N.R. N.R. N.R.
6. Pernem 2,692.5 102 148.3 21.6.1980
7. Quepem 4,294.0 122 183.6 21.6.1980
8. Sanguem 3,644 .1 29 260.0 21.6.1980
9. Colem N.R. N.R. N.R. N.R.
10. Canacona 3,438.7 110 298.0 21.6.1980
11. Valpoi 4,346.9 122 159.3 21.6.1980

Source: Goa Observatory, Panaji.
1.5.1.3 Humidity:
Relative humidity of important stations of Goa is furnished

below:

Text Table- 5

S.No. Station Mean Relatixe Humidity.
1. Panaji. 81

2. Mormugao 76

3. Sanguem B6

4. Quepem 81

5. Canacona 83

6. Valpoi B4
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1.6 Topography of the Catchment:

T.6.1 Physiography.

Ihe physiography of Goa district is generally identified 1nto
four broad types of terrains. Sahyadri hill ranges traversingall along the north
-ecasl and eastern side bordering Karnataka is very conspicuous. Ihe foresls
occur on the slopes of hill ranges and valley bottoms in the talukas of Satari,
Sanguem, and Canacona. The Central track of Goa covering talukas of Pernem,
Bicholim, Ponda and eastern parts of Quepem and Sanguem are occupied with several
spurs with moderate slopes having poorly stocked stunted tree vegetation due to
repeated hecking of trees for green manure and fuel. The flood plains region
\s formed on eitherside of rivers Mandovi and Zuari in the talukas of Ponda
and Tiswadi. Mangroove vegetation is seen on the flood plains. The coastal
plains are distinctly apparent along the Arabian sea supporting luxuriant
growth of coconut, and paddy crops.

1.6.2 Altitude

The elevation in the catchment varies from sea level to a
height of 1027 metres in Satari taluka of North Goa Division. In South Goa
Division the maximum altitude of hill ranges vary from 883 metres to 145 mirs
in Sanguem and Canacona respectively. Several spurs are seen rising from the
main hill ranges in the Central region of Goa gradually merging in the
Arabian sea.

1.6.5 Sahyadri forms the principal hill range of the Catchment and
serves as a barrier of the enclave all along the north-eastern and eastern
side.

1.6.4 Aspect:

The forests are mainly confined to the western aspect of
Sahyadri ranges. Tree cover is quite prominent in the depressions at foot hills.
On precipitious gradient the vegetation is either stunted or absent due to past
incessant shifting cultivation.

1.6.5 Slopes:

Hill slopes of Western ghat ranges generally lie between 5 to 20%
and precipitous along the easternside reaching upto 60%. In the central part of
the catchment the slopes are moderate. Few valleys along the eastern side
offer a panoramic view of the land scape, particularly while decending from
Belgaum-Mollem road and Surla-Belgaum road. Exposed hill slopes in the
talukas of Satari, Bicholim, Ponda, Sanguem, Quepem and Canacona resulted by
repeated shifting cultivation in the past and the mining activities particularly
in the talukas of Bicholim, Ponda Sanguem and Quepem have virtually rendered
difficulty in rehabilitation of these degraded slopes.
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1.6.6

into Arabian sea.
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Drainage:

The tract is endowed with nine perrennial rivers, of which two
main rivers, Mandovi and Zuari, descend from the Western Ghat slopes and merge

Both these rivers run for 555 kms allowing navigability aver

340 kms. Catchment-wise run of f the rivers is tabulated below:
5.No. River Catchment area in Run-of f in million
5q.km cub. m.
1. Terekhol 71 164.25
2. Chapora 255 588.35
J. Baga 50 166.42
4, Mandovi 1550 3580.04
5. Zuari 973 2247.40
6. Sal 10 654,39
7. Saleri 149 343.04
8. Talpona 223 515.59
9, Galgibag ) 81 187.11
Source: Central Water and Power Commission assessment.

1.7 Geology, rock & soil.
1.7.1 General description of rock system

Pre-Cambrian Rock formation is identified over a major portion
of Goa. 0Only a narrow strip alaong the north-eastern border in Satari taluka is

covered by Deccan trap of upper cretacious to lower Eocene age. Pre-cambrian

rock formations are made of wide range of folded,
sedimentary and igneous rocks.

faulted, metamorophosed
The main rock types are Quartzite and Quartz-

sericite schist, Quartz-chlorite schist, Quartz-actinolite chlorite schist
and metabasalt, Metagraywackes, Quartz shlorite biotite schist, Pink
phyllite, Banded manganiferrous and ferruginuous quartzites, Crystalline
lime stones, Metaconglomerate, Ultrabasic intrusives, Granite gneiss, Basic

intrusives like dolerite dykes, and Vein quartz,
rocks have taken place in

laterites, alluviams,

the recent past.

Laterization of these

Pink phyllites are mostly
subjected to the process of heavey laterization.

Source:( Working Plan forNerth Goa Division and
Preliminary W.P. Report of South Goa Dn.)

Soil

In general five main types of soils occur in the tract, viz.
saline solils and marshy soils.

sandy coastal scils,
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Lateritic soils:

These soils are formed due to heavy rainfall and high temperature
typical of a Lropical region derived from pink phyllites. The lateritic solls
are highly acidic in nature well drained rich in organic matter, supporting
luxuriant tree growth. The cclour of the soil is generally brownish black to
reddish brown and Lhe depth varying according to gradient of the hill slopess.

Alluvial soils:

These occur in valley bottoms reddish brown to yellowish redwith
coarse texture. The soils are acidic, well drained suitable feor agricultural
crops.

Sandy coastal soils:

These soils occur along the coastal belt, well drained and acidic
1n naturewith rich to moderate organic matter.

Saline soils:

Deep-poorly drained, silty-clay loam excessively saline commonly
cccuring in Khazan lands along the flood plains of river Mandovi and 7uari, Paddy
is mostly grown on these soils. Salt is generally produced from .saline soils.

Marshy soils:

In low lying areas along the river banks subjectec to frequent
tidal waters marshy soils are found supporting mangrove vegetation.

{Source: Report of Task Force on Eco-development Plan faor
Goa 1982)

Soils in the forest are generally sandy loam to lateritic mixed
with red murrum and ferruginous gravels. The foot hills of western ghat hill
ranges have deep soils with depth more than 2 metres. Soil formation and depth
are primarily governed by the topography, weather, vegetation and drainage. In
exposed areas of shifting cultivaticn and mining the soils are shallaow, parent
rock exposed rendering site useless for afforestation. The forest soils pose no
problem for water stagnation ard are well drained with good porosity. Due
to lateritic formations the soils in western ghat region are of acidic
nature.

1.7.3 Mineral resources:

A total of 18% of the geographical area is under mining of which
the forest alone accounts for 70% of the leased out area reckoning to 43% of the
forest area. Economic minerals obtained in the tract are, lron cre and Manganese
The ore formations are due to the result of residual concentrations of banded
manganiferrous mine ore found in the talukas of Satari, Bicholim, Sangeum and
Quepem. Few sporadic desposits of bauxites are found in Pernem and Quepem
talukas. Laterite cut stones are extracted on large scale and used widely for
construction of buildings. Silica is locally consumed. The mineral production
of active mines fromGoa for 1981 is as follows:
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1981

Mineral (uant ity Value

- 000 M1 000 Rupees
1. Bauxite 15 1,341
z. Iron Ore 10,959 13,126,110
3. Iron Ore/Pallets 427 1,114,152
4. Black Iron QOre 33 3,559
5. Manganese Ore includ- 272 61,881

ing ferruginous

Manganese

Total: 11,706 14,93,543

1.8 Land Use Pattern.

The pattern of land use in Goa is depicted in the following table. The
data is based on Land utilization, 1960, published in Statistical pocket book
of Union Territory of Goa, Daman & Diu, 1981.

LAND UTILIZATION 1960

{In hectres)

S.No. Item Area Percentage
to total
geographical
area

1 - 2 3 4

1. Total geographical area 3,70,672.3 100.0

according to Land Survey
Department.

2. - Area under forest 1,05,295.4 28.4
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1. 2 3 4
3. Land not available for 36,609.0 9.8
cultivation.
i) Land put to non - 20,566.5 5.5
agricultural uses.
ii) Barren and uncultivable 16,042.5 4.3
land.
4. Other uncultivated land 95,193.0 25.8
i) Permanent pastures and 1,305.0 0.4

other grazing lands

ii) Land under miscellaneous 595,2 0.2
tree crops ard groves not
inclided 1n net area sown

iii) Cultivable waste{includ- 93,292.8 25.2

ing fallow land) -
5. Net ares sown 1,33,574.9 36.0
6. Total cropped area 1,39,177.3 37.5
7. Atea sown more than once 5,602.4 1.5

From the above statement it is seen that the fForest area works out
to 28.4%, which is still below the minimum of 33% of area required under
forests as per the National Forest Policy 195%1. Further it will be seen that
there 1s sizeable area of 25.2% under cultivable wastes (including fallow
land). Out of this, suitable area could be brought under econemical crops
like rubber, ceshew and energy plantations, through afforestation and social
forestry programmes.

1.9 Egoglegggjjggg‘SocioEconomicgondition
1.9.1 Populaticn:

The census of 1981 recorded a population of 10,03,141 in Goa
District with e density of 271 per sq. k..

saasll
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below:-
Pernem Bicholim Satari _Ponda Sanguem Quepem Canacona _ Total

1. Popula- 59,24 6 74,010 40,638 1,07,809 55,897 55,589 35,931 4,29,120
tion.

2. Rural 55,240 62,778 36,744 92,484 49,920 43,828 34,302 3,75,296

3. Urban 4,006 11,232 3,894 15,325 5,977 11,761 1,629 53,824

4, Male 28,706 37,837 20,462 56,036 29,415 28,367 17,902 2,186,725

5.Female 30,540 36,173 20,176 51,773 26,482 27,222 18,029 2,10,395

6.Lite- M 19,378 25,359 10,4C6 38,110 16,180 15,086 9,359 1,33,878
rate

F 13,322 16,006 5,460 23,213 1,960 10,022 6,855 76,838

7.S5/Castes 2,216 1,461 799 B4 780 360 179 6,636

g.5/Tribes - 14 - 5 60 4 - 83

g . Warkers 16,369 22,174 14,164 33,548 22,135 18,924 10,856 1,38,170

10. Non 36,943 48,816 23,405 70,830 31,080 34,287 22,399 2,67,760
Workers
Source: Census of Incia 1981.
The distribution of working population by industrial categcry
is as follows:
Cateqory Pernem Bicholim Satari __Ponda ____§§Egygy auepea'EEE;EBBE Total

1, Cultiva- 7,720 5,301 5,521 7,392 4,620 5,978 4,932 41,464
tors.

2 . Agricultu- 1,606 1,879 2,405 4,722 3,497 7,550 945 22,604
ral labour-
ers.

3 . House hold 1,432 804 464 1,134 561 491 477 5,363
industry.

g . Other 5,611 14,190 5,774 20,300 13,457 4,905 4,502 68,739
workers L - e
Total 16,369 22,174 14,164 33,548 22,135 18,924 10,856 1,38,170
warkers o o . _ _

Source: Census of India 1981,
2

The distribution of population of survey area alone is given
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From the tables of pcpulation it is observed that 87.45% of the
population belongs to rural category. Further proportion of male to felame
is more or less same. Rate of literacy in survey area is 4%.10% against
55.86% of Coa District. Workers engaged in cultivation, agricultural
labourers, household industry etc. constitute about 32%. Agriculture alone
supports just 15% of population. Other working class engaged in fishing,
cashew factories, mining, wood working, quarries, construction works and
forestry operations being 16%. As per the 1981 census the survey area has an
average density of 194 per sqg.km. Ponda taluka has a maximum aof 381 and
Sanguem taluka with a lowest density of 63.

1.9.2 Language

Konkani is the spoken language of the people of Goa. It has
been recognised as a literacy language by the Sahitya Academy, yet the
lariguage has not been specified in the 8th schedule of Constitution. Though
there is no separate script for Konkani language, it 1is written in Roman
script while ccrresponding.

1.9.3 Living habits and food hzbits.

By and large Goans prefer leisurely way of life. They are
fond of good food, clothing and comfortable dwelling. Rice is the staple food
of all Goans. Both boiled and raw rice is generally cansumed. The agricultu-
ral workers and rural folk consume pej (gruel) either in paddy fields or at
home. Fresh fish ard meat also forms part of meal. Dried, selted fish is also
taken, during monsoon when sea catch is rare. Seasonal festivals are
celebrated with great gaiety in all sections of the society.

1.9.4 Socio Economic structure of Goa District

As no separate statistics on economic growth of various tables
falling in survey area is available, the informat ion has been collected for
Goa District as compiled in Report of the Task Fcrce on Eco Development Plan
for Goa 1982. At the District level agriculture is the main occupation
supporting about 40% of the total workers. Services provide employment to
the tune of 34% and manufacturing fields support 23% of workers lndustry,
trade, mining, commerce and transport also provide employment to a sizeable
number of population. The economic rate of growth is quite high at 8.5% in
1980-B1 at constant prices. Per capita income in 1980-81 was Rs. 2675/- at
current price and Rs. 1425/- at constant price, which is considered to be the
highest amongst the States and Union Territories of the Indian Union. From
the Census repcrt of 1981 it is seen that inall 212 registered factories are
in operation in Goa District, with an estimated average of 12,393 daily
workers and in the small scale 1563 units with 14,405 daily workers.

P
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1.10 Forect

1.10.1 Classification of Forest by types and compasition:

Occurrence of variety of topographical characters and locality
factors such as elevation, aspect, slope drainage and scil has resulted in
differentiation of various forest types in the survey area. The main forest

types recognized based qn the classification of Champion and Seth are
described below.

1.1G6.1.1 1A/C4WestCoastTrupicalEvergreenForest:

In deep gorges and depressions, along the nallahs and streems,
obtained with congenial so0il and mositure conditions, the evergreen species
occur with a compcsition of Calophyllum wightianam, Mim.sops elengi, Hopea
wightiana, Mesua ferrea, Mangifera indica, Garcinia spp., Machilus
macrantha, Semecarpus anacardium, Myristica spp., Glea diocica, Cinnamomum
zeylanicum, Eugenia corymbosa and Holigarna arnctitiana. The understorey
consists of Glycosmis pentaphylla, Colebrookea oppositifolia, Callicarpa
lancsta, Ardisia solanacea and Ixora ccccinea. The Cormcn climbers found are
Gnetumula, Acacia intsia, Piper nigrum, Entada pusaetha, Tinospcra
cordifolia, Cissamgelos pereira, Cocculus macrocarpus and Stephania
hernzrcdifolia. Calamus tarnuas is the important care occurring in these
evergreen forests.

1.10.1.2 2A/C,-West Coast Semi Evergren Forests:

This type occurs intermingling with evergreer ard moist
deciducus forest. The species compositiorn is of Artocarpus hirsuta,
A. lakoocha, Calophyllum spp., Sterculia guttata, 5. foetida, Kydia
calycina, Lagerstroemia parviflora, Pterospermun. acerifolium, Garcinia
indica, Diosyros montana, and Macaranga paltata. The undergrowth mostly
consists of Murraya koenigii, Lea indica, Elaeagnus conferta, Ardisia
solanacea and Girardinia zeylanica. Amongst climbers Wagtea spicata, Gretum
ula, Jasminum malabaricum, Cissampelos pereira, Cocculus macrocarpus are the
common. Bambusa arundinacea is the main bamboo of this type.

1.10.1.3 2, -Lateritic Semi Evergreen Forests:

The soils are typical lateritic, shallow, dry and open. Xylia
xylocarpa is the prominent tree species of this type with other associates
like Pterocarpus marsupium, Grewia tiliaefolia, Terminalia paniculata,
Schleichera trijuga, Careya arborea and Bridelia retusa and Strychros
nux-vomica. The ground flora is typically represented by Calycopteris
floribunda and Holarrhena antidysenterica.

..14
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1.10.1.4 38/C2 -Southem Moist Mined Deciduous’'Foresth:

This is Lhe main faorest type of Goa, covering more than half of
the catchment. Predominant species are Terminalia crerulata, 1. belerica,
T. paniculata, Lagerstroemia parviflora, Adina cordifolia, Albizzia lebtek,
A. procera, Mitragyna parviflora, Holoptelea integrifolia, Trewia
nudiflora, Dillenia pentagyna, Semecarpus anacardium, Mallotus philippinensis
and Stereospermum suaveolerns. The other assoclates in the second storey are
Phyllanthus emblica, Macaranga peltata, Buchanania lanzzn, Flacourtia
species and Randia dumetorum. The undergrowth consists of Zizyphus rugqosa,
Callicarpa lanata, anc Strobilanthes callosus. Common climbers are Gnetum
ula, Entada pusaetha, Jasminum spp. and Caesalpinia spp. Bambusa arundinacea
is the common bamboo of this type.

1.10.1.5 3 B/C /2 SI - Southern Secondary Moist Mixed Deciduous
2 Forests:

This type has occured due to ‘moist conditions resultec in
secondary origin of past shifting cultivation. Trees found in this type are
knotty of coppice 0rigin. fhe main species Ford are Terminalia crenulata,
T. chebula, Adina cordifolia, Alstonia scholaris, Lannea coromandelice,

Bombax ceiba, Careya arborea, and Dillenia pentagyna. Common asscciates are

Randia dumetorum, Zizyphus spp. Calycopteris floribunda, Helicteres isora
and Waghatea spicata.

1.10.1.6 BA/Cy - Western Sub-tropical Hill Forest:

These forests have risen due to past kumeri cultivation.
Syzygium cuminii, Cinnamomum zeylanecum are of comron occurrence. Caryota
urens is the mcst common palm over such type. In the seccrd storey Caravia
calloca, Elaeagnus latifolia, anc Capparis spp. are found. Oxytenanthera
ritcheyii(reed) is of frequent occurrence. This type is seen all over the
hill ridges and steep slopes of Western Ghat hill ranges sutjectec to past
shifting cultivation.

Thcugh few other forest types such as care brekes, Wet bamboo
brakes, Moist bamboo brakes, slightly mcist teak besring areas, Soithern
secondary moist mixed deciduous forets, Mangrove scrub, Mangrove forest anch
South Indian Sub-Tropical Hill Savanneh weod lar< g1e identifiec bty tie
Divisiorel ferest Officer, Werking Flans North Goa Divisior, are of little
significarce due to their n=zgligible extent and scattered ccclrTence.

1.10.2 Stratification:

In the absence of stock mapping and Warking Plan Management
for both South and North Goa Division at the time of inventory, no stratifi
-cation of forest was possible.

v-.15
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1.10 3 Legal status:
Name of the Reserved Protected Area notified Unclassed Total
Division. forests forests. under section Govt. forest
in ha. 4 of I,F.A. Forests. area.

North 2577.742 - 25,496.74 35,825.52 63,900
Division.
South 1600.017 - 7,199.90 32,599.93 41,400
Divisian.

Total: 4177.759 - 32,696.64 68,425.45 105,300
1.10.4 Demarcation and Forest settlement:

During the pre-liberation period some forests of North and
South Geoa Division were definitely demarcated and forest maps also prepared.
In the remaining area, though boundary stones were planted and survey carried
out, the demarcation was only provisional. Though both definitely demarcated

and provisionally demarcated areas were notified from time to time in the
official gazette with description by respective hillocks and number of
boundary stones erected during Ex-Portugues regime the actual farest settle-
ment work started only after liberation with the appointment of a regular

Forest Settlement Officer in 1971. Survey and demarcation of Govt. forests

is still in progress and an area of 417.76 sq.kms has been covered till now,
Disputes of ownership of the forest land are of frequent nature in the

territory.

’

1.10.5 Rights and privilege of the people:z.: ... 'z

Rights of way and water are granted in the Govt. forests. The
privilage of foliage cutting/collection for the purpose of green mannure and
fodder are permitted. Removal of dry wood from 'C' class forest (inferiar
situated around habitation) for self consumption is permitted. Free grants
worth Rs.50/~ was generally allowed for constructional ard agricultural
purposes to the deservising poor people, which has now been stopped. Rights
and concessions granted during pre-liberation period are continued till naow.
Nc fresh rights and concessions however been determined uncer the presert
cyatem of maragemert.,

1.10.6 EE??E“t Maragement practices:

The first Working Plar: of Gece for the North Gea Forests was
completed in 1980. The Working Plan for the South Coa Farest is in
rrogress mew. After liberation.a regular.Department was established in 1963,
5ince the inception of the Department main emphasis given was for exploita-
tion of forest and plantation programme only. Consolidation of Govt. forests
was also taken up by the Department during the period. The forest area was
clear felled and plantations of teak, eucalyptus, cashew and rubber was
raised covering an area of 9509 ha, 5232 ha, 9510 ha and 580 ha respectively
till the end of 1981. Few selection fellings were also carried out for
removal of over mature trees of teak and miscellaneous species. After 1977
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the clearfelling system was discontinued in critical areas along the Western
Ghats and sanctuaries. Presently the upper cne-thrid portion of steep slopes
are worked under the selection system and plantations are raised only on
suitable areas on a conservative scale.

1.10.6.1 Area covered/not covered under W.P.Management:

As no sceintific management of forests was practised during
Portugeese regime no Working Plan or scheme was prepared for the Management
of Goa Forests. After liberation in 1972 a regular Working Plan Division was
created for North Goa fForest division and the Working Flan was completed in
1580,

Nonrth Goa Forest Division Area - 639.00 5q.km

Total Forest Area covered under W.P. - 639.00 Sq.km.

Working Circles

I. Protection-cum-Improvement Working Circle - Area
) 10935.20 ba

All steep areas along the W.Ghats, coastal
areas, active mines and Anjunem Irrigation
Project area are included in this W.Circle.

II. Plantation Working Circle ~ Area 16743.9Z ha
Collem Range - 5486.14 ha
Keri " - 1379.05 "
Pernem " - egs4.11 "
Valpoi " - 55656.89 "
Paonda " - 3427.73 "

Areas with easy slopes suitable for teak and other economic
plantations are allotted in this W.Circle. All teak and
eucalyptus plantations raised after 1963 are also included.

I[I1. Selection-cum-Improvement Working Circle - Area 16,000 ha
Valpoi 1
Collem 1 16,000 ha

All remote areas unsuitable For clearfelling with heavy rainfall
exceeding H350 orare included.

v Cash croo Working Circle - 5666 ha

All Rubber, Cashew, Coco plantations raised after 1964 are
allotted to this Working Circle in addition to suitable areas

for eubber plantations in Valpoi Range.

.17
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V. Wild Life overlapping Working Circle -

Area

11370.53 ha

1. Proposed Mahavir National Park - 107.89 Sq.km

2. Bondla Wild Life Sanctuary -

South Goa Forest Division:

8

5g.km

The Working Plan of South Goa Forest Division is under prepara-
tion since 1979. The preliminary W.P. report has been written. A pravisional
area of 500 sq.kms is estimated in the South Goa Division pending final survey
and W.Circle allotment. Tentatively following W. Circles are proposed by the

respective Divisonal Forest Officer, WorkingPlan.

1. Clearfelling Working Circle.

2. Plantation Working Circle.

3. Cash crop Working Circle.

4. Selection Working Circle.

>. Coppice with standard Working Circle.
6. Protection Working Circle.

7. WildLIfe Working Circle,

A break up of provisional area of 500 Sq.km is shown as follows.

1. AreaW. Life Sanctuary - 105% Sq.km
2. Area under old plantation 125 t

3. In-accessible areas -1G0 "

4. Area under mining -100 "
leases/concessions.

5. Balance area available- 70 "

for exploitation.

Total: 500 S5gYKm (Provisional)

Goa Forest Department has now reported an area of 414 Sq.km in

the South ‘Goa Division.

1.10.6.2 Short details of Management:

North GoaDivision.

Name of W. Circle. Felling Silvicultural Rotation

series. system.

1. Protection-cum- 1 Protection -

Improvement. with enrich-
ment . planting.

2. Plantation. 7 Clearfelling with 60 yrs. for
artificial teak B yrs for
regeneration. eucalyptus.

3.5election-cum- 7 Selection-cum- 30 yrs felling

Improvement. Improvement. cycle.

4. Cash crop 1 Clearfelling with 40 yrs. for
artificial rubber and
regeneration. Cashew.

5. Wildlife - W. Life management

(_:ontents
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1.10.6.3 Exploitation:

-

Clearfelling by artificial regeneration was generally practised
after liberation. Few Selection Coupes were laid out to remove mature and
over mature teak at Morlem, siggaon and Mardangad of North Division and Bhati
Sidha of South Division. Selection fellings of miscellaneous timber spp.
also was carried out in both the Divisions on few occasions. The annual
coupes were clearfelled through contractors agency. The area of coupes
varied from 10 to 40 ha. As far as possible coupe and plantation areas were
kept contiguous to previous areas. After 1977, the clearfelling system was
discontinued in areas with steep slopes. Since 1980 the logging operation
have been nationalised and Department has established timber depots at Usgao
Tisk and Panaji of North Goa Division and Kirlapale, Quepem and Bhatpal of
South Goa Division. The sale of timber and firewood is made in auction at
depots only. Miner Forest Produce is sold on annual lease basis.

The details of forest produce removed from both the Divisions
for last 3 years is shown below: -

OUT-TURN OF FOREST PRODUCTS

S.Nu. Item 3 Year
1978-79 __ 1979-8B0__ 1980-81(P)
1 2 3 4 5
1. Timber in cubic meters:
lst class .. . .. 363 392 NLA,
2nd class ...... 10,579 10,077 N.A.
3rdelass .... 5,584 6,379 N.A,
Total  ..... . 16,526 16,848 - 12,555
2. Firewood in cubic metres 1,268,039 1,224,578 94,832 ’
3. Poles (mumber) . .... 97,509 292,862 22,980
Total value realised(Rs. 6,688 21,689 19,689
in thousands) ......
Source :- Conservator of Forests, Pajani.

Eucalyptus wood for paper pulp and rayon is purchased by West
Coast Paper Mill, Dandeli and Harihar Poly Fibres, Kumarpattanam. Cashew
plantations are sold for collection of nuts and apples. Canes are extracted
through M.5$.5.1.D.C. and distributed to cane manufacturing units. The permit
system granted till 1980 is discontinued now. Rubber in the form of smoked
sheets and scrap is sold in auction to local as well outside rubber goods
manufacturers.

1.10.7 Forest Resoures information:

No information on forest resources is available on Goa forests.
The present survey aims at providing the resources information collected
on scientific lines

.

Contents



.19 L.

1.10.8 Maps and photographs

The survey area was covered under following toposheets af
1"=1milei.e. 1:63,360 and 1:50,000 scale.

S.No. Sheet No. Scale

48 E/13 1:50,G00

48L/14 "

48E/16 "

48 1/2 "

48 1/3 B

48 1/4 "

48 1/6 "

48 1/7 "

48 1/8 "

48 3/1 (3: 1 mile) -

L) L . .

) - *

pg " R * I B o S NV, Y = NP N B

[ww]

1.10.8.1 Photo Interpretation

Photo interpretation was obtained from the P.1. Section of P.I1.5
Dehradun on the grids 1 1/4'x 1 1/4' of 1:50,000 or 1:63,360 scale map
sheets to locate the forestad and non-forested grids. A total of 709 grids were
laid out of which 489 grids were forested. A grided map was also prapared on a
forest map supplied by the Forest Department, Goa. On comparison of Photo
interpretation and this map, the forested grids as per P.I. was 489 against 261
based on the map of the Department. As the forested grids shown by the P.I.
Section was on the higher side than that of the forest map of the Department the
matter was re-examined through the P.I. Section. The photointerpretation work
was since based on cmwwn density classes mere than 5% (in respect of legal
status), the private cashew grove, coconut grove and arecanut grove were also
identified as forested grids besides the scrub growth, hence the discrepancy
occured in respect of actual forested grids pertaining to survey area.
Therefore, the photo interpretation carried out by the P.I. Section was of no
utility for the inventory work. Thus, the photo interpretation work for Goa
area was only of academic interest. The methodology and the area figures by
land use classes, forest, density, has however been appended in the report at
Annexure II. In all 234 grids were inventoried in Goa forest survey covering
both North and South Goa Divisions excluding the area under Wildlife
sanctuaries and parks.

1.10.9 Infrastructure;

A total of 3,320 kms of road exists in Goa as on 1st April,1981.
The details are as follows:

Irr kms
Tarred Untarred Total
1. State high ways 646 121 767
z2. Internal roads 640 182 822
3. Village roads 499 1232 1731
Totla: 1,785 1,535 3,320
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4. National high ways 223 % The road distances

5. Municipal roads 154 % covered are exclu-

6. Forest roads 220 ¥ sive of 3320-kms—- -
I  shown above.

; Coa District has the benefit of 957 kms per 1000 Sq.kms area, which
is considered to be nearly ten times that of country's average road length.

1.10.10. Forest based industries and market ;

The major wood based industry in the territory is sawmiliing. Inall
79 saw mills exist in~the territory as on 31.3.1981. The other wood based units
being manufacturing of wooden and cane boxes, gates, drums, barrels, wooden
containers and baskets numbering to 94. the territory has a rich potential for
cashew processing units and at present 15 units are in operation. Apart from the
wood based industries, about 108 wood working units are occupied in wood carving,
handicrafts and carpentaries. Bamboo manufacturing item has also kept engaged
nearly 519 cottage level units on jobs like mats, baskets, handicrafts and
coconut seedling guards and house hold items. Cane furniture manufacturing is
important industrial item in Goa which has kept occupied about 15 units in this
trade. Katha is also manufactured by professionals on availability of khair trees
mainly from the private forests. Amongst-rubber manufacturing items the tyre
factory set-up near Ponda comes under large scale industry. A small quantity of
20-25 tonnes of rubber produced by the forest departments is sold in auction. In
the small scale there are 11 units manufacturing tyre, tubes, flaps and other

moulded goods. .

£

- Main marketing centres in Goa for forest produce are Panaji, Mapusa,
Ponda, Margao, Sanvordem and Vasco. The timber demand of territory is considera-
bly risingwith industrialization and housing. Though a small quantity of under-
sized teak is locally available, for constructicnal purposes local saw millers
produce quality teak from the adjoining state of Karnataka. The secondary timber
spp. like Terminalia crenulata, T. paniculata, Lagerstroemia parviflora, Xylia
xylacarpa are in great demand for constructional purposes. Poles of miscellane-
ous spp. are also in great demand for hcuse constructions. With rapid industriali
-zation in the territory in post liberation perid demand for soft wood was gone
up tremendously for packing cases, match wood and constructions. Fuel wood
requirement for local population is met from both Govt. and private areas. In
the last decade a sizeable quantity of fuelwood and timber found way in adjoining
States of Maharashtra, Karnataka and Andhra Pradesh. Eucalyptus wood from Govt.

. plantations is purchased and consumed by the Paper and Rayon units of Karnataka,
The demand for canes is also quite high for furnitures and sports goods indus-

“tries in North India and Hyderabad. The forest resources information callected
by the Pre-investment Survey of Farest Resources will be quite useful for the
Union Territory of Goa/&ound planning of wood based industries in Goa. /[ for

————— X
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CHAPTER

INVESTIGATION AND METHODOLOGY

2.1 Objective including precision:

The prime objects of the survey are:

(1) Assessment of growing stock within 420% at 95% probability
level.

(ii)Estimation of growing stock by various important species
and diameter classes.

2.2 Aerial Reconnaissance, Photo-interpretation and Mapping:

No aerial reconnaissance was carried out for Goa Survey,
although point interpretation, was carried out on aerial photographs by
aeﬂqng the qrid centres from toposheets of 1:638,360 and 1:50,000 scale, at
132 % 1L %' The purpose of point interpretation was to obtaln a precilse
information of forested and non-forested grids. In all 709 grids were marked
on the toposheets to find out the classification of forested and non-forested
plots located at the centres’of these grids. From the photo-interpretation
results only 489 grids were classified as forested and 220 grids being non-
forested. A map was then prepared showMg forested grlds on the basis of photo-
interpretation findings at a grid interval of 1 %..'x 1 %"* on the forest map
supplied by the forest Department of Goa. FurtheL on comparison of the photo-
interpretation results of Goa area with the details transferred on the map of
the Department it revealed that only 261 forested grids existed against 489
interpreted by the photo-interpretation section. In view of such a discre-
pancy a clarification was sought from Dehradun, whlch however transpired that,
the sheetwise classification of grid centres (1 % . x1 3%.') was done on the
basis of point,kinterpretation and that the tree cover with a density more than/photo-
5% (irrespective of legal status) was considered as forested while interpre-
Lation besides Lhe scrub forest was also reckoned in forested grids. Apart
from this the private forest areas falling outside the demarcated and undemar-
cated 1limit under the control of Forest Department were also considered as
forested. Moreover the cashew groves extensively spread in the territory
could not be since differentiated while carrying out photo-interpretation,
attributed largely to the discrepancy. Under the circumstances, the photo-
interpretation data has not served any useful purpose for the field inventory
of Goa Survey. A detailed report on photo-interpretation and mapping has been
appended vide Appendix I1.

2.3 Inventory design:

The crop composition obtained in Goa forests cbviously being
heterogenous and since no strata could be identified, a pilot survey, there-
~fore, was inevitable for finalizing the survey design. Further more in the
absence of relevant information on forest type description, detailed stock
mapping, and crop composition position at the time of inventory work,
necessitated pilot survey to enable work out variance for fimalizing the
survey deslign within the desired precision level. The ultimate object of the
pilot survey was also to finalize the cptimum plot size needed for the
inventory.

e 22
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2.3.1 Pilot Survey:

The Mollowing design was adopted for the pilot survey.

Grids were marked at 1 ]/.’.r' x 1 Vi interval followed by mark-
ing of three concentric square plots at the centre of each grid in a systema-

tic manner. lhe size of the concentric plots being 0.1 ha, 0.2 ha and 0.3 ha
(See diagram No.2).

Dala was collected from the 1nner most 0.1 ha plol and Lhen
adding to that the additional data collected from the uncovered area surround
-ing it to from 0.2 ha plot. The data was further supplemented by adding to
this the balance uncovered area of 0.3 ha plot, to enable work out the
variance for obtaining a most efficient size of the plot within the pre-
determined precision limits. Thus the data was collected for 53 grids and
processed through the DPU at Headquarters, Dehradun, of which only 28 grids
contained enumeration data and on the basis of analysis of enumeration data
only the optimum size of the plot and intensity of survey was finalized.

2.3.2 Sampling design, Sample Units, Number, Size and
location of Plots;

From the pilot survey results the sg. plot of 0.2 ha size was
considered most suitable for the survey of Goa forests and hence the plot size
was kept at 0.2 ha. to obtain a precision limit of £ 20% error at 95%
probability level. The grid interval of 1 i x 1 X! was also maintained
for the rest of the survey of Goa Forest. The grids were identified by the
coordinate of its SW corner referred to by a four digit code. The first two
digits represented the coordinate along the Y-axis and the other two along
X-axis. The SW corner grid of any toposheet would always have the code number
0000. Thus for all the grids marked at 1 %' x1 .4 " interval, code numbers
were given. An individual grid thus formed a sampling unit. The grid centres
were marked at the inter-sectional points of diagonals, which also formed the
centres of three concentric sq. plots of 0.1 ha, 0.2 ha and 0.3 ha of pilot
survey(See diagram 2, 3 and 4 as also Manual of field instructions at Appendix
-1). 'In all 234 grids were laid out in Goa Catchment (excluding the area of
wild 1ife sanctuary).

Divisionwise break up of the grids tackled in the survey area
is as follows:

North Goa Dn. Seouth Goa Dn. Total
Fores Non Total Fores Non Total Fores’ Non “Total
“-ted Forested -ted Forested -ted Forested
27 8 35 16 9 25 43 17 60
17 3 20 20 19 39 37 22 59
18 14 32 16 6 22 34 20 54
12 6 18 23 20 43 35 26 61
74 31 105 75 54 129 149 85 234
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DIAGRAM — 3 22(B)

A- DETAILED LAY-OUT OF 04,02 & O3 Ha. CONCENTRIC PLOTS
AT THE GRID CENTRE

DDITIONAL AREA OF 03 Ha PLOT

ADDITIONAL AREA OF 02 Ha.PWOT

GRID AND PLOT CENTRE

DIAGRAM— 4

B— DETAILED LAY-OUT OF 0-,02 & O3Ha.CONCENTRIC PLOTS
AT THE GRID CENTRE INDICATING THE N.W. HALF

QUADRANT.
!
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Y2.4 ¢ Field work:
The field work primarily involved in selection of field
seference’poinl, marking ol the Ficld reference point, lay out of Lhe plot
Lhe tield and collection of dala lor the purposes of inventory, The details

af field work has been explained at paras 1.7, 1 8, 1.9 and 1.10 of Manuul of
field instructions (Appendix I). Junior Technical Assistants were assigned
with the task of leading the crews. They were assisted by one Dy. Ranger and
two fieldmen FEach crew was provided with a set of topography map sheets of
respective survey area alloted to them, with grids and the grid cenlres duly
marked on to them at an interval of 1 &'. x 1 ?;"" Field parties were also
provided with the instruments such as Silva Compassy Blumleis Measuring
*Tape, Callipér, Scales etc. The detailed instructions for field work are
given under the titles "Manual of field instructions" for pilot survey in the
forest of Goa Inventory in Appendix I.

2.5 Format for data collection:

The survey data was collected in the following field forms:

1. Plot Approach Form

2. Plot DescriptionForm

3 Plot Enumeration Form

4. Sample Tree Form

5. Bamboo Enumeratian Form

6. Bamboo Weight Form

7. Logging & Accessibility Form

The particulars of the field forms are described in Appendix I.
The field forms are standardrised for particular survey for achieving the
objectives of the survey. The data collected in these field forms are
directly transferred on to the punch cards to feed the computer for onward
processing, Far obtgining UnNiformity in data collection the various heads
and sub-heau: of different aspects of survey are codified’and standardrised.
The manner of data collection has been classified and outlined in the Manual
of field instructions at Appendix E.

A brief account of the various field forms used in this survey
are outlined below:

2.5 1 Plot Approach Form:

The main purpose of this form is to carry out time study. The
crew leader has to fill this form when he leaves camp for the sample plot, and
till the party returns back to the camp. This form is only a descriptive one
with no utilitv for computer analysis.

2.52 Plot Description Form:

Through this form qualitative assessments of 2 ha surround of
the centre of the sample plot is obtained. This form gives clear picture of
administrative allocation, land use, legal status, general topography, slope
» aspect, soil, vegetation, crop composition, canopy density, bhiotic
influences, occurrence of bamboo and plot status by map sheets and grids.
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2.5.3 Plor Enumeration Form:

Enumeration of data of trees and bamboo by species and diameter
classes are recorded in this form. Enumeration is carried out in respect of
t rees above 10 cm diametesr at dbhob. This form is filled up scparately for
0.1 ha, 0.2haand 0.3 baplotLs,

2.%.4 Sample lree [orm:

The diala of sample trees is recorded in thas Corm, 1o respect
of northern half of the sorthern western quadrant of 0 1 ha plol for trees of
10 cm and above dbh and from Lhe remaining part of 0.1 ha plol, the dala is
collected for Lrees falling in 30 cm and above dbbhob. In the similar manner the
data From the additional strips of 0.2 ha and 0.3 ha plot is also collected
separately.

2 5.5 Bamboo Enumeration and Clump Analysis Form:

This form is meant for collecting data of individual culms, in
respect of certain selected clumps of the 0.1 ha plot and the additional area
of 0.2 ha and 0.3 ha plot separately. The clumps so selected are from serial
numbers 1, 9, 17, 25, 33 and so on for 0.1 ha plot and additional areas of 0.2 ha
and 0.3 ha plot separately.

2.5.6 Bamboo Weight Form:

The information is filled up for O 1 ha plot only where bamboo
is actually found. An area of 2 ha surround the plot will form the plot for
analysis purpose The data collected in this form establishes a co-relation
between green and dry weights of utilisable bamboo culm length by species.

2.5.7 Logging and Accessibility Form:

The data is filled up to work out the obstacles, off road and on
road distances to market outlet to evolve efficient logging methods and
accessibility costings.

2.6 Field Work:

The field work started from December,1980 and was completed in
the first week of April, 1981 with a coverage of 3707 sq km of geographical area
and 719.39 s 0F (orest area at an expenditure of Rs 4.49 lakhs. The average
expendituré works out to Rs 121 per ba for geographical area and Rs. &§.24per
ha for forest area. The base camp was set up at Ponda to facilitate control of
field work over the entire catchment. The services of 2 STAs and 4 JTAs were
utilised alongwith other assisting staff such as Deputy Rangers and Fieldmen
for completing the survey A total of 234 plots were surveyed in the entire
catchment, of which enumeration data was completed for 130 plots.
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CIHIAPIER - II11

DATA PROCESSING

General:

-
1

The crop compasifion of Gaa forests mainly comprises of mixed
miscellaneous, small timber and fuelwood species of low commercial impor-
tance. As these forests were not managed scientifically in past, no data on
forest growth, stratas, and other relevant information for inveniory plann-
ing was available, hence a pilot survey was considered necessary for finalis-
ing the optimum size of the sampling unit and intensity to the desired
prec181on of + 20% error at 95% probability level. The inventory data was
protessed-.on_ IBM 57(] Comxter centre of. K.D. Malviya Institute of Petroleum
(ONGC), equlpped WJ.t‘h Followlng devices.

. . ?
: 1. Memory 512K bytes. |,

2. DiskDrives 4.

3. TapeDrives 6

4, OnlLine Printer 1.
Card Reader 1

3.2 The main processing stages involved are:

(i) Manual processing.
(ii) Processing onUnit Record Machines..

(iii) Processing on electronic computer.

3.2.1 Manual Processing:

(i) All the field forms of survey area were properly
documented and relevant entries recorded in the register
at Data Processing Unit at Dehradun, -

(i1) Proper coding of blank columns meant for use of DPU
was completed

(iii) Checking of field forms was done manually to remove
inconsistencies and possible mistakes of field entry.

(iv) Reconciliation of disczrepancies in the field form
through the Zonal Office.

3.2 2 Processing on Unit Record Machines:

(i) Punching of coded information of the field forms on to
cards by operating key punching machine.

(ii) Verification of punched data through card verifier.

(iii) Proper sorting and collecting the punched data before
feeding into the computer
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(iv) Rectification of mistakes and listing the punched data.

3 2.3 Processing on the Electronic Computer:

(i} All the punched data is loaded on to the magnetic tapes.

(i1} Consistency checking of plot description form and plot
enumeratiaon form.

{iii) Corrections of incansistencies occurred during trial run
and rectification directly on the magnetic tapes.

{(iv) Arca calculation

( v) Preparation of scatter diagram for detecting the abnormal
observations.

{vi) Calculation aof tree volume

(vii) Estimation of stem/ha and volume/ha in respect of each
sample plot by species and diameters .

(viii) Preparation of Growing Stock tables by species and
diameter.

3.2.4 Input to the Computer:

"The data of field forms was punched on punch cards using
punching machines, once the field forms are manually checked. The punched

data on cards is then checked on card verifier to detect any punching mistake.

After correcting the mistakes on cards the card as properly sorted on sorter
-and checked for sequence etc, oncardcollator These cards are then ready for
computer processing The data are then loaded on tapes and listing taken out
to check if some mistakes are still left

3.3 Area:

Photo-interpretation area was not available hence the area
figures were obtained from the Forest Depargtment of Goa for both North and
South Divisions. The distribution of area into various vegetation classes
and crop composition classes was done from the ground survey only on propor=-
tional basis. Tables1.1to1.3and2.1t02,3

3.3.1 Further break up of area under different topogrgaphical classes
slope, soil depth, canopy density, top height and size classes for the Goa
catchment is detailed in tables 3.1.1 to 3.1.3, 3 2 1 to 3.2.3, 3.3.1. to
3.,3.3, 3.4.1 to 3.4.3, 3.5.1 to 3.5.3 and 3 6.1 to 3 6.3 respectively.

3.3.2 All the tables indicated inpara 3.3 Z have been since computed
on the basis of very small number of samples, a considerable error is

obviously obtained Hence the break up of area worked out by different
parameters should be considered as merely indicative to be used with extrence
caution only. .
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3.4 Data:

Entire data was collected in 1226 field forms for both the
Divisions and punched @ 4419 cards. Tree felling was not carried-out for
deriving volume equations due to paucity of time. As such the local volume
equations developed by FRI for few important and commonly occurring tree
species alone published in Indian Forest Records (NS) Vol. 3 No. 1, 2, 3, 4 and
5 (1979), appended vide Annexure 111 were used for estimation of volume.

3.4.1 The following volume equations were used to estimate the under
bark volume of enumerated trees upto 20 cm over bark d.ig limit and total wood
volume upto 5 cm over bark dia limit | PR

{a) Timber volume without bark upto 20 cm diameter over bark,

Terminalia paniculata

/N = -0.351539 + 3.2153592 D

Terminalia belerica

N = -0 233308 + 2.803750 D

Lagerstroemia lanceolata

N = -0.238101 + 2.997947 D

Xylia xylocarpa

VA -0.244801 + 2.876594 D

Careya arborea

/' vV = -0.072682 <+ 1.605802 D

Rest of species
/V -0.238101 + 2.997947 D

(b) Total wood {timber wood + small wood), small wood over bark
upto 5 cm over bark diameter.

Terminalia paniculata

/v = -0.199035 + 3.2710110 D

Terminalia belerica

/N = -0.023519 + 2.672250 D

Lagerstroemia lancealata

/N = -0.054867 + 2 958427 D
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Xylia xylocarpa

N - -0.121927 + 2.955949 D

Carea arborea

/v = 0.276685 #1.413077 D

Rest of species

/v = -0.0%4867  +2.968427 D

5.9 Trec Volume:

Lol tmal ron of volume for cach cnumesal ed Lree wis der v From
tine Toral volune tabbes pabloshed o Tadian Torresl Records, (1979), as
s et ed i paea S 4 L Taerther two kindag ol vo Pone: coual 1ong were decived
Cromn Two el ol cgund sonn vz, ades hinle volume apla 200 e dra(h ambier
vo Luame ) st CLob ol wood valome) whiveh voe boded onber volome under ok ud
cma 11 wood volume over havlkcupto S em tap da Lot

5.0 Lraw sy Sl orks .
U Lhe basts ol Lees volame enleulated from 1 he local volume

Pables bolh Tor Domber nned tolal wood, poer hi volume win coloubal ed apeeies

vt and doa elans waise, el taotal vir lume warked oot for hath Noeth and South

Dy vastons and Tor ent e mievey aren The deta s of virlume 15 given i he

Labh bes

4

Hlnwiuq:slukinninn!Innull\ﬂ%luﬁ'wnrkud(uu by verged ol von and
crnp campon b ron clansen due P the i bt e aren break ap carrred ooagh
sl crooee Uty elaun wine qrnwtnu:ﬂtu%(hnu|unlInnubWHrkndtuﬂ::un
Pive svine beda Lo vesonee o nces ol sl | Urmloer coed Does baoned vmpod Vanecs ondy Lol
[ ] naprly

-
-

Yo

P Db alomn and bobal Tae bothe Dviasones by viriomt

apaee e sl b peane b ulnununlnnnluwunnullmnlvdcuullhﬂlnltanhnwn vie babihen,
A} Hanalsoer Dl sz

Uecup rence of Bambao in Lhe sorvey area present ed o very poor

preture of pulp o wood redonree., hvenbory vouudit s derived From 2 34 qrades
Vil renelaad e Hamboo pogect son e Cal Towns

ooy ADeresr by Nu, ol ploty
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CHAPTER - 1V

GROWING STOCK AND YIELD

41 General:

Although the forests of Goa are not considered important for
commercial exploitation, the need for rationalising the forest resource
utilisation to meet the lacal nesd for constructional timber and fuelwood can
not be over emphasized due to a limited forest cover of the territory. The
inventory results have indicated that the bulk of the growing stock conforms
to mixed size classes and pole crop of miscellaneous species. Teak occures
mainly in plantations of younger age gradation. Non-teak plantations like
Cashew and Rubber have only a commercial importance and are regarded as cash
crops, where as bucalyptus could meet the part of fuelwood requirement of
territory its utility as pulpwood still exists. The forests of the Union
Territory of Goa has since to cater primarily to the local demand of fuelwood
and small timber, attempt has been made in this inventory to assess the
growing stock by species and various diameter classes only and no utility
classification was possible due to negligible occurrence of commercial wood
for industrial purpose.

4.2 Inventory results:

4.2.1 Area:

Forests of Goa comprises of 1053 sq km of which 719.39 sq km
alone was taken up far inventory purpose, for the reason that an area of
332.61 sq km occupied by wildlife sanctuary/national park etc. was not taken
up for survey, being the protected area where exploitation of forest produce
is generally not contemplated by the Department. Out of the survey area of
71939 sq km an area of 691,12 sq km alene falls in the vegetation classes Tree
Forest and Open Forest. A standard error of 6.41% for Iree forest area and
17.47% for Open forest area has been obtained from the ground survey results,
which is well within the prefixed precision limit of + 20% at 95% probabiljity .
tevel. The table 1.3 indicates the break up of forest area by vegetation type
for combined Divisions of NOrth and South Goa. Crop composition wise, the
miscellaneous forest is spread over B1.47% of the survey area where as teak
forest and miscellaneous with teak making up the balance area. Though the
acecurrence of miscellaneous forest is quite high, the tree species occurring
there in have only a local importance for fuel, small wood and constructional
timber. Teak and other ply wood, pulpwood and match wood species are not
found in adequate guantity for setting up of wood based industries of these
utility.

The estimate of area by crop composition for the survey area
is as follows:

Combined for North and South Gpa Division.

Crop composition Area in km?® Standard error Percentage to
percent. - surveyed area,

Teak forest 58.08 29.0 8.40

Misc, farest 563.04 6.33 81.47
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4.2.4 Annual Yield as per the present management:

A forest area of 1053 km? is under the present management of

Goa forest Department. The North Goa has 639 sq kms of forest area, which 1is
covered under a regular Working Plan The South Goa Division has 414 sq kius of
forest area, for which the Working Plan is under preparation now. Till 1977,

the forests were worked under a clear felling system, which subsequently. was
discontinued along the steep gradients and in wildlife sanctuaries and

national parks. For commercial exploitation an area of 167 sq kms in North Goa
Division allotted to plantation Working Circle and 160 sq kms of selection-
cum-improvement Working Circle mainly contribute towards annual yield. As

for South Goa Division 195 sg kms is available for commercial explaitation.
The existing plantation area is also covered under the exploitable area in
both the divisians. The details of working circle and areas for both the

divisions are given at para 1.10.6.71 of Chapter I.

The average outturn of forest produce for the year 1978-79,
1979-80 and 1980-81 for both the divisions is as follows:

Timber 15,310 m’
Firewood . 1,115,816 m*
Poles(Nos.} 50,117

With the nationalization of exploitation operation the yield
of timber and fuelwood has considerably reduced as the fellings, are resorted
on conservative lines. .

4.2.5 Area considered exploitable as per the survey:

From the tables 1.1, 1.2 & 1.3, it would be seen that an area of
459_.12 sq kms is covered under tree forest and open forest in North Goa
Division and 232 sq kms in South Goa Division. Thus, an area of 691.12 sq kms
is actually wooded in the survey area. The balance area of 2B.27 sg kms is
covered under scrub forest and others. Of the available forest area that
could be exploited, largely depends upon the terrain condition. Further more
since the rainfall cobtained in Goa is considerably high and the forests
confined to hilly topography, for broad based estimation of annual yield it
is considered to include the forest areas below 45%slope alone, exploitable
for the purpose, under "Selection system" only. Hence an area of 423.34 sq kms
in North Goa Division and 209.13 sq kms in South Goa Division falling below
45°gradient is considered exploitable in the survey area.

4.2.6 Future Management Model:

The forests of the Union Territory of Goa are mainly confined
to Western Ghat hill slopes and foot hills. Nearly 82% of forests are spread
over hilly terrain, hence the management of forests should be primarily
guided by the objects of conservation of soil and moisture over hilly’
terrain, by improvement of tree cover. Apprehending the gravity of damage
caused in past and present by incessant shifting cultivation and mining, the
soil and water conservation should receive maximum attention in future
management practices. The other objects of management being the supply of
fuelwood and timber toc local populace, improvement of growing stock and
preservation of wildlife will remain same as in any other management models.
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| rom Lhe past experience of-clear felling dystem over sizeable
area in the hilly tract of Goa it is observed that.the high rainfall of the
Lropocal region bhog only scealovnbed sotbl erosion, woed growth and roturted
growlh of plindalion crop ovor slopos.  The proposed munugemeol modol hog

boon therofore hrondly drawn on Lthe critoria of gradient. on o very conserval ive

tine
4,3 Cstimation of Annual Yield :
4.3.1 Tha Growing Stock:

P Pontlomestd sl avim o) Fovoot moaosgemenl o o ebUodoomos tmom
aanlonod yredd which Lho forelbs andorsconsdarat fon aro-eupable ob giving on
voporpelust bugin, A conolonl yiold over o consrdorable purioed of Limg could
bes abtained avan Crom o deploted Fosento unt i1 such Lime the oite deterioraton
grgotlicint Ty {o vhow Lhe decreasoed production copacity. In order that the
foreuls give mcimum sustuined yield in the true scnse of the term it is
necessary that the crop composition by the distribulion of number of trees in
varinns dismel e clappen o s belonced one. 10 would be part lnant here to
note Eme nlalamonl of St a4, Mafhooda (Aestbe SHivicaltorinl, 141,
Detasodon) pobil et vo0 Tod b orenbae My, 1900, o aeken' e sipletb of

cutidee by g concopl ol Poreut Manngemead which iu o reproduced huarowith,

"We generally ignare Lhe “fundamental question of having
balanced stund structure and do not take adequate steps to match the yield
with the increment. As a result the forest capital-may be gradually depleted
and tha atand ot roclure mny becomo progrossivoly moro unbalanced without our
oy cosoeious o Lhous  sdvorsy chongou.  Sound munagoment demundy that
Lhouo vital tuctors receive ull considorntion®, CT

Unfortunately, this balanced distribution of trees in various
diameter classes for the forests under consideration is not known. Hence it
is not possible to indicale quuntilatively on the extent of depletion of
forests,

It Il chioplor, however, o madel of bulenced stond slructure
tor the misod meaeel lonoous, Lropleal moiot, duciduous foresto ol Goo buu
boon worked oul .+ Tho ol onod obructoro arelvod ut moy oot be Lruely u bulanced
onue e may be Lhe ono giviong moxuom forcut increment, but has boon vdopted
bovced on some agsumpt iony delailed hero ufter for the purpose of projecting
the present condition of Goa forculs. )

It is presumed that, in the absence of any increment data of
the forests, the bulanced stand structure arrived at is the best suitable for
Lhe condil iong proevaibing Prom ecological point of view nnd with this framoe
Givos mixcimem increment production. Tho vito quulity Lhroughoul tho foreul
urea hau aluo been nusamed to be Lhe sume

4 3 2 The method of arriving at a balanced stand structure:

"During the inventory of Goa forest 234 grids were surveyed of
which 149 were forested and 85 non forested. The details are shown at para
2.5 2 Chaplor 11, Tovest igal ion and Melhodo Logy Although, In the pilot
gurvey 3 coneend e be ploto of 08 bnowero Tardoul ond enumeeat fon wan curr lod
anl uoparately Tor Lheng plobe, T did o Tor Lhe purpose ol survey wuo Loken
up Crom 0 2 tieondy. dlowever, For Lhe purepose of gtudy of belunce sland struc-
Lure tvucribed here, Lhe dala from all the three plots of 0.1 ha each Was$
analysed. -
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The studies carried out by G.S. Mathauda on the stand structure
of the forests of Chanda raveal that the uneven crop of tropical moist
deciduous forests obey the law of de Liocourt. Hence it is presumed that the
tropical moist deciduous forests of Goa alsc obey the law of de Liocourt.
The balanced stand structure i.e. the distribution of the species by various
diameter classes as may be relevant for Goa forests has been worked out on the
following lines.

1. Of the total no. of plots laid out, 17 plots were selected
considering the basal area of the crop in the plot. These are the plotswhich
have maximum basal area i.e. above 8.0 m? per plot of 0.3 ha, The variation in
basal area in all the plots laid out has been from 1.74 m® (minimum) to
10.97 m* (maximum). The basal area per plot alone has been considered for
judging the maximum utilization of site capacity by the vegelation. The:
consideration of number of stems per plot for judging the maximumutilization
of the site capacity would be erroneous since plots containing only the
younger age classes would get more representation. And the considerationof
volume per plot would also not be correct since the forest is mixed miscellane-
ous and the species composition in different plots may be different and hence
the volume.

2. The average no. of trees of 17 plots in different diamecter
classes was calculated.

3. The logarithum of number of trees was plotted against the
diameter class and the straight line was fitted (by the procedure given in
Silvicultural Research Code Vol. II).

The number of trees of various diameter classes were calculated
from the equation of the line so derived.

The distribution arrived at is the one based on the &ctual
figures obtained from the forest. Further it would be relevant here to
record the reference made in General Silviculture for India by Crempion &
Seth, on the cptimum basal area for optimun production of timber in most of
tropical high forest which is 23 sq mtrs per hectare (refer page 469} .
The result arrived in this report i.e. 25 sq mtis per hectare of basal area
from the 17 plats taker ugp for building up of balarced stard structure shcws
a close semblance vith the inferences referred to above.

The equation zrrived at giving the distribulicn in wvericus
diameter classes is detailed in the following stetement:

1}
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-0.07134 X
Y = 68B.29 e di Where

"Y' is the no of trees, 'X" is the diameter and
'di - the diameter interval

The distribution of trees per hectare as per this equation and
the average per hectare distribution of stems North Goa Forest Division and
South Goa Forest Division are given in table at page-;3,.

A glance al the distribution of trees per hectare in the three
categories reveal that on an average the forests of Goa are very much under
stocked in the diameter classes 15-20 to under 80 cm.

The present stocking varies: between 15% to about 58% in the
North Goa forests and between 32% to 50% in South Goa forests compared to the
balanced stand structure.

The management of forests of Goa, thus, must consider these
aspects so that sustained yield on perpetual basis could be aobtained without
deterioration of site while maintaining the ecological balance.

4.3.3 Management Model:

Although prescribing a management model and working out the
yield as an exercise is beyond the scope of the forest resource survey report,
it is being attempted to give the general idea of the yield that could be
obtained adopting a conservative approach

An attempt has also been made to indicate the yield that could
be obtained had the Goa forest had a balanced stand structure roughly over a
period of 30 years. )

Very broadly the forests of Goa can be worked in the following
working circle. ’

1) Selection Working Circle - Apg&icable to forests with slopes uptﬁ
45~ slope.

2) Protection Working cirlce - For all forest areas above Afaslope.

3) Plantation Working Circle ~ Areas comprising of blanks, scrub forests

occurting within the general category
mentioned at 1) & 2). - -

—

Plantation Working Circle:

From the tables 1 1, 1.2 & 1.3, it can be seen that an area of
459 12 km? of North Goa Forest Division and 232 km? of South Goa Forest
Division is covered under 'tree forest' and 'oper-forest'. Thus an area of
691.12 km? is actually wooded. And a balance of 28.27 km* is covered under
serub forest and other areas (719,39 km? minus 691.12 km?) .

This area of 28 27 (2827 ha) can thus be worked under the
prescription of plantation working circle Plantations of eccnomically
valuable species like teak, khair and other soft wood species may be planted
as has been prescribed for the same working circle in the working plan of the
North Goa Forest Division.

...36
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Protection Working Circle:

Forestss with slope more than 45% irrespective of the forest
type and composition therein form a part of this working circle. However,
blanks and patches with scrub vegetation with area not less tha ? ha at one
place occurring on this terrain are a part of plantation working circle.

The formation of this warking circle is necessary for soil

conservation. And also since working the forests occurring on such s%eep
Slopes under high rainfall conditions under the prescriptions of any system

is not without any risk, the forests may be left to take its own course and
keep regenerating itselF.

Selection Working Circle:

The 'tree forests and 'open forests' occurring below 45 slope
form part of this working circle. Under the environmental conditions of Goa
only these forests are considered to be productive and would remsin
productive only if the fellings/one on a very conservative lines. / are

A glance at the stocking per hectare in North Goa and South Coa
with the balanced stocking, arrived at earlier, at the back drop reveals the
present condition of the growing stock. Working these forests under any
other system, it is feared, would only lead to further deterioration not-
only of the available growing stock but also of the site capacity.

It is true that the stocking in the-forests is too poor in
almost all the age classes and hence one may tend, and rightly so, to impose
ban on fellings or prescribe rest to forest for some years. One of course
can notn sololy be guided by these consideration under the socio-economic
conditions as also of the genuine requirements of fuel and timber of the
people at large.

A balance, therefore, has to be struck to make attempts to
'meet' both ends though not wholly satisfactorily. These are the considera-
tions for adopting the selection system for the forests. Which also reflect
in yield calculation made for the forests under this working circle.

The area of this working circle from North Goa Forest Division
is 423.34 km® and that from South Goa 209.13 km? {total 632.47 km®). The
detailed prescription and marking rules are beyond the scope of this report
hence not dealt with.

4.3.4 Yield Calculation:

As has been said earlier( ref- discussion on the growing stock)
there is a considerable disparity in stocking in most part of the forest area
The yield regulation thus can be best made by area only. However, since it
involves many more steps beyond the scope of this report the probable yield
here is indicated adopting the Smythie's Safe Guarding Formula.

The selection diameter of 40 cm{dbhob), felling cycle of 30
years, time for crossing the pre-selection diameter class (30-40 cm) as 30
years and the mortality rate of 5% pre-selection class have been adopted as
has been done in the North Goa Working Plan 1979-80 to 198B8-89.
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Calculations for North Goa:

1. ’ The no. of trees in the pre-selection diameter class in North Goa
is 12,5 trees per ha (i.e. trees of 30-35 + 35-40 diameter classes).

a Hence the no. of trees passing into class [ in 30 years time is
worked out as follows:

X = 30 (Il - 7% 11)
30

= 30 (12.5 = Y% of 12.5)
. . 30

(12.5 - 0.625 )

11.875 trees per ha in 30 years.

The total area under Selection Working Circle of North Goa
is.42334 ha,

Hence from the entire working circle area the no. of class 11
trees passing toclass I in 30 years is

= (11.875 x 42334 ) trees in 30 years

or 11.875 x 42334 .trees annually.
30

= 16757 trees annually.

The no. of trees inClass I i.e. trees of 40 cm diameter and above
size are 12 trees per ha.

Hence the estimated no. of trees from Class I fromentire Working
Circle areais = 12 x 42334 trees

508008 trees.

The necessary Working stock of Class I trees which are necesary
are 16757 x 30 trees = 2,511,355 trees.
2 .
It is seen that the no. of trees necessary as Working stock is
about half that is available in the forests. Hence there is 'excess' stock
which could be removed.

However, in the light of the fact that the forest is depleted and
the stock is much below the stock that is available in the balanced forest and
also that besides the authorised legal fellings lot of material is generally
removed unauthorisely, the Forest Management should not over look this aspect
and has to recognise it while prescribing yield from forests. Hence, only the
annual recruitment to Class I is considered towards yield. The percentage of
trees which could be removed is the percentage of recruitment to the existing
no. of class 1 trees.

.e.38
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Yicld o = X
I + X %
2
= 16757 X 40
2,29,17% + 16,757 x 50 v
2
= 16,757 x 30
7,80,530 %
= 64.40 %
No of trees removable = = 10,791.5 trees
(64.4% of 16,757) ¥ - or say 10,790 trees
annuall y.

Since these trees would be from diameter classes ranging fram
40 cms to 80+ ems, it is necessary that while converting the yield in terms of
no. of trees to that in terms of volume a weighted average of the volume of
trees in various classes from 40 cm to 80+ cms which comes to 4.065 m®, is
considered.

Hence the volume of wood
avallable from 40 + cm trees.
- = 43,861 m® or
say 43,860 m’.

10,790 x 4.065 m’

I1 Yield from thinning:

In North Goa forests the no. of trees of 10-15 cm diameter
class is 180 as compared to 140 in a balanced tropical moist deciduous
forests of Goa. Hence about 40 per ha (180-140) poles can be removed during
thinning.

Hence from entire Selection Working Circle area of 42,334 ha,
the no. of poles which could be removed is

40 x 42,334 poles in 30 years.

Average vol. of a pole of 10-15 cm 1n North Goa is

( 16.716 <= 180 = 0.0928 m> )
Yield from thinning = 42,334 x 40 x 0.0928
‘per year. 30

or say 5238.127 nm’
or say 5238 m?,

Total yield from North Goa Forests.

Hence the total yield from the North Goa forests is

1) Selection felling - 43,860 m’
2) Thinning yield - 5,238 m’
Total: 49,098 m’

... 39
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Yield Calculation: For South Goa Forests:

The total area under selection working circle is 20,913 ha in
South Goa.

The no. of trees in the pre-selection diameter class is 19 trees
per ha.

Hence considering 5% mortality, 30 years felling cycle and 30
years time required to cross the pre-selection diameter class, the no. of
trees getling into Class T in 30 years per ha comes to:

X = 30(Il - 5% of II)
30
= (19 - 5% of 19)
= {19 - 0.95)

= 18.05 trees per ha in 30 years.
. . No. of trees from entire area 18.05 x 20,913
of 20,913 ha annually. 30

12,582.655
or sayl12,582 trees
19 trees/ha.

No. of trees of 40+ cm diameter per
ha in South Goa forests.

. « No. of trees in the entire area

20,913 x 19 trees
= 3,97,347 trees

Annual recruitment into Class I. 12,582 trees

. Nexessary Working Stock of Class I trees recuired so that
yield is not reduced during the eycle for the want of Class I trees is

12,582 %__gp__ trees
1,88,730 trees

Actual No. of trees of Class 1 = 3,97,347 trees.
available in South Goa Forests.

It can be seen cnce again that there exists a stock of Class I
trees more than the minimum required no, of 1,88,370 trees. But because that
the stocking in South Goa forests is far below the balanced stocking and also
because of the fact that a lot of wood meterial is annually lost without

record illegally the yield is recommended to be removed from the annual
recruitment only.

The percentage of annual recruitment which could be remaved is
worked out as followssz

Y = X_)

.40
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= (12,582 x 30 ) %
3,97,347+ 12,582 x 30
2
- 3,77,460 u
5,86,077

64,4% or say 64 L

Hence the no.of trees = B052.48 -
removable 64% of or say BO52Z trees.
12,582

For conversion of this yield in thgunits of no. of trees into
that in units of volume {m>) weighted average of "the volume of trees in
various classes from 40 cm to 80+ cm is considered. This average comes to =
3.062m’.
. Yield in units of vol. = 3.062 x B0OS2 m’
24655.224 m>

PE 24655 m’.

Hence the total wood volume available from the Selection
Working circle area of South Goa Forest Division is 24,655 m’.

Yield from Thinning in Lower Division class:

As in North Goa Forest, if we compare the no. of stems in 10-15
cm diameter, in Scuth Goa Forest it is 142, with that in a balanced forest
which is 140, it is clear that the difference is marginal and hence no thinn-
ing yield is prescribed in South Goa forests.

Total wood volume available from Goa forests:

The forests of Goa are understocked. Rainfall is high and the
terrain is hilly. Hence in the managemert mocel adopted to calculate the
yield we have divided the forest area in two working cirlces. All forests
below 45° slope in Selection Working Circle and all forests sbove 45° in
protection working circle. In Protection Working Circle no yield is
recomrended to be removed. While in Selection Working Circle yield regulation
1s prescribed to be done by volume{no. of trees) as calculated by Smythies
Safe Guarding formula. :

The tolal wood volume thus available fromentire forest arca of
Goa based on the model desecribed above is

1) North Goa forest = 43,860 m>
¢selection W.C.)

From trees above 40 cm dia. class.

2) north Goa Forest = 5,238 m’
Selection W.CL)

Tninning yield.

Frcr trees of 10-15 cm.
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3) South Goa forest = 24,655 m’
(Selection W.C.)

from trees above 40 cm.

total: 75,795 w’

Presenl productiaon:

The average production from the entire forest area of the Union
Territory of Goa based an production figures for the years 1978-79, 1979-80
and 1980-81 is given below:

Average Production

1) Timber 15,310 m?
2) Fuel wood {stocked) 1,15,81§€,5m3 (stacked)
3) Pales 50,117 No.of poles.

Considering 2 m”> stocked fuel wood as giving 1.2 m> ard 4C gpoles
per m”> the abcve figures are convertedto

1) Timber 15,310 m’ or = 15,310 m’
2) Fuel wood 69,489 .6m’° or = 69,489 m’
3) Pales 1,252.925 m* aor = 1,252 m’

‘ Tatals 86,052 m*®

4.3.5 1f Goa forests were not depleted - Yield calculation:

1f the forests of Goa were not depleted i.e. if they had the
balanced stand structure as arrived at earlier, the yield would be differert.
This has been worked out for the sake of comparison taking all other
purameters the same as those in case of yield calculation for North or South
Coa Fcrest Division,

The no. of treesin the pre-selection diameter class in balanced
forests aof Goa should be 57 per ha (30-35 + 35 -40). The nc. of trees
passing intoclass I in 30 years time is worked out as follows:

X = 30 (II - 7% II)
30

= 30 (57 _ 2.85)
30

= 54.15 trees per ha.

The total area under selection working circle of North and South
Goa forest divisions is {42334 +20913 )ha::63247mfha.

Herce the no. of trees thet wculd be available from the entire
working circle of North Goa is
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54.15 x_ 42,334 trees 2292386 Trees
in 30 years - 30 annually

76,412.86 trees
annually

or say 76,412 trees -
annually.

The percenlage of Lrees which ceuld be removed:

Y= X

I+ X i

2
I = No. of Lrees of 1040 + diam. in Lhe enlire
working cirvete of Norcth Goa)
42 x 47,554 = 17,756,028 trecs. - :
Y = /6,412 X 50
17,768,028 + 11,46, 100

= 22,972,360 %
29,24,208

= LTI 1P

1!

o nay 4.0

. No.of trees avsilable = 9,907 Lrees
H.4% of 76,412

No. of trees removable annuslly 59,907
trocy,

Va's per lree = 4,009 w?

. Vol. oul turn = 59,907 x 4.065%
pet year. 22,45,971.9%
or say 2,435,521 m’

Yield Cacleulat ron for boulh Gou g_l_iin_li_mvml Stand EQ_t_y_l_;E_l_y_r_n_)

No. ol Lrees available Tor = %4015 Lrees per ha o
explortal ion 300 years.
Feom oo arca of 20,915 ha of Soulh Goa

= LALTH X 20,915 trees ammiws Ly from

0 cd e WO,
= 3L, 00G000 Lrees aonaal Ly,
ar oy 37,707 Lrees,
Noo ol Trecs io 1 & above Feom South Goa Division as per balar ced
472 x 20,912 Lices
0,780,346 Lrees.

Sl

Lell3

Contents



-
1]
<
I

37,747 x 30
8,78,346 + 37,747 x_30
2

11,32,4°0

8,76,346 +5,66,205

11,32,410
14,44,551

78.4%

No. of trees actually = 29,593.64 trees
removet:le from South

Coa area (78.4% of

37,747) or say 29,593 trees

3.062 x 29,593 m’
90,613.76
or say 96,613 m’
Total yield evailable from Goa (North + South)
) = 2,43,521 + 96,613 m’ '
= 3,34,134 o’

Vol. available

4.3.6 Potential Productivity:

The potential prcductivity of the forests of Cos has been
worked out on the basis of C V P index.

The data of climatic parameters is adopted from "climatological
Tables of observations in Incia (1931-19606 " fcr Mzrmumgao.
9]

Tv = 29.1¢c P = 2611.7 mm G = 6 mconths
. (May - Oct. )

Ta = 3.955 ¢ E = 41.5

C V P Index = 29.1 x 2611.7 x 6 x 41.5

3.55 x 1200
4442 .28 or say 4442

Productivity m’
per ha per yr. Y = 5.2 log x 7.25

= 5.2 log 4442 -7.25 m>/ha/yr.
= 5.2 (3.6475) - 7.25 m’/ba /yr.
= 11.717 m’/ha/yr.

Hence as estimated by CVP index, the productivity of entire Goa
forests (Selection Working Circle only) is

= 11.717 x (42,334 + 20,913 ) m’
= 11.717 x 63,247 m’

= 7,41,065.09 m’

or say 7,411,065 m®

SN
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The following table gives cocrperative picture of production and
productivity of Goa forests. The figures may only be of academic interest but
are bzsed an the assumpt ion muce €!lsevelre in this report and it is felt they
arce indieatwve innajlure. T is lefLto the readers to draw their own
conclusion: . L s adso felt thal Lhe comments on Lthuse aspecls 18 Leyond Lhe
scupe of this report.

Table - Production & Productivily in _n._’ per year

Present Aclual [ [T Turesls Productivity
Production Mode 1 Lwere not as per CVP
. _____ -depleted.  Index
North Goa ) Not available 49,098 2,463,521 §| Not worked
d f  out
Sotit v Lo ¢ scparately. 24,69 90,613 { scparalely.
Total: 86,052 73,753 3,34,134 7,641,065

EET ST B b S R L
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Goa Survey
Table 1.1

-

Vide item 14 of the PDF (Division - North Goa)
Break HE‘gﬁmthe forest arca of the catchment by Vegyetation types

5.No. Vegelalion Lype Area in Km? Standard Lrror percoent

loLal torest Area {(Calchment )

1. Tree forest 375.64 8.048
2. Upen forest d3.48 24.92
3. Scrub forest 5.96 99.53
4, Tree in line - -
b. Grassy blanks - -
b Others 5.96 99.53

Totul : ' 471.04 5.7¢ -

Goa Survey
Table 1.2

Vide item 14 of the PDF (Division - South Goa )

Break up of the forest area of the catchment by Vegetation types

S5.No. Vegetation type Area in Km? Standard Error percent
1. Tree forest 176.45 10.32
2. Open forest 55,55 22.57
3. Scrub forest 6.54 70.15
q. Tree in line - -
5. Grassy blanks - -
6. Uthers .81 57.05
Total : 248,35 7.27

A6

Contents |




Goa Survey

Table 1.3

A6

vide item 14 of the PDF (Division - North & South Goa)

Break up of the forest area of the catchment by Vegetation types

5.0ho. Vegetation types Area in Km? Standard Error percent
1. Teak forest 552.09 6.41
2. Open forestl 139.03 - w | 17.47
3. Scrub forest 12.50 59.99
4. Iree in line - -
5. Grassy blnaks - - .
6. Others 15.77 51.71

TolLal 719.39 4.53
Goa Survey

Table 2.1
Vide item 17 of the PDF (Division North Goa )
Break up of the total area under Tree Forest & Open Forest
{Land use class 1) by Crop Composition.
3.No. Crop composition Area in Km? Standard Error percent
1. Teak forest 41.74 36.54
2. Misc. forest 363.72 8.40
. Misc. with teak 11.92 70.05
. Non-teak plantations 41.74 36.54
Others - -
Total : 459.12 6.03

RN

Contents




Goa Survey . -
- - &

YO

¢ v, .7 Table 2.7

Vide-item 17 of the PDF ( Division - South Goa )

Break up ol the totul area under Tree Forest & Open Forest
~(Land use class 1) by Crop composition

S5.No. Crop composition Area in Km? Standard Error percent
Teak forest 16.34 43.83
Misc. forest 199.32 9.23
Misc. with teak 3.27 99.61
“ Non-teak plantation 13.07 49.21
5. ﬁre D%hers . - _
Total : 232.00 7.89
Goa Survey )
Table 2.3
Vide item 17 of Lhe PDI' (Divisiom - North & South Coa )
Break up of the total area under Tree Forest & Open Forest
“(Land use class 1) by Crop Composition
5.Nn Crop composition Area in Km? Standard Error peroent.
1. Teak forest 408 29.0
2. Misc. forest b65.04 6.55
5. Misc. with teak 15.19 59.01
4. Non-teak plantation  54.81 30.20
h. Mhers - -
Total : 691,12 4,40

vae A
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Vide item 8 of the PDF ( Division - Narth Goa )

Table

3.1

Break up of the areas under different Crop composition by

Topographic Classes.

S.No. Crop Arean in Km? undertopographic Total o
Conmposition class
Flat Gently Hilly Very Unspe-
rolling Hilly cified.
1. Teak forest 41.74 - - - - 41.74  2.09
2. Misc. forest - 17.89 214.66 101.36 29.81 363.72 79.22
3. Misc with teak - 5.96 5.96 - - 11.92 2.60
4. Non teak - 5.96 17.89 17.89 - 41, 9.09
plantation
5. Others - - - - - -
e o
Total 41.74 29.81 238.51 119.25  29.81 459.12
Percentage 3.09 6.49 51.95 25.97 6.49
Goa Survey
Table 3.2
Vide item 8 of PDF (Division - South Goa )
Break up of the areas under different Crop Composition by
Topographic Classes.
S. No. Crop Atea in Km?® under topocgraphic Total %
Composition class
Flat Gently Hilly Very Unspeci-
rolling Hilly cified.
A
1, Teak forest - 3.27 9.80 3.27 - 16.34 7.04
2. Misc. forest - - 104.56 75.16 19.60 199.32 85.91
3. Misc. with - - 3.27 - - 3.27 1.4
teak
4. Non teak - - 9.80 3.27 - 13.07 5.63
plantation
5. Others - - - - - - -
Total - 3.27 127.43 B81.70 19.60 232.00
Percentage 1.41 54.93 35.22 B.45
1
.49
A
b
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GOA SURVEY
Table 14,4

Timber volume with standard error expressead
as percentage in different Divisions of Goa.

S.No. DiViSion ArF'.a S.E.% VOl/ha SCE.% rJ--‘O'ta_]_ S-s';-/o'
Km?2 (m3

) Vol, {(m3)

1%

1. Horth Goa 459,12 6.0 75,5 22,1

3465 ,.,656 22,9
2, South Goa 232,00 7,9 78.9 12,7

1831,563 14,6

Total 691,12 4,5 76.6 15,1 5297.,219 15.8

GOA SURVEY
Table 14,5

Total wood with 3E expressed as percentage
in different Divisions of Goa.

3. No., Divicion Area S.8% Vol /ha =2.84% ‘Total GeSe%

Km2 (m3) (Vol.
1000m3)
1. North Goa 459,12 6.0 115.4 16,5 5295,957 17.6
2. South Goa 232,00 7.9 118.4 11,2 2747,042 13,7
Total 691,12 4.53 116.4 11.7 8042.999 12,5
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MNUAL OF FIELD INSTRUCEIONS ROR PiLOT SURVEY
IN THE FORESTS F GO\ “UNIGN TERRITORY

CLARTER I -~ G"‘NM%

1, Generalt i ‘ o
. In accordance with the decision taken by t
<onal Coordination Committee of the Cantral Zone of PISFR,

an inventory surwey -of.the Goa forests is to be undcrtake
for determining the extent of total weew grbw;ng stock.

1.1 The geographical area of the Goa Union Tarritory
3,701 aq.ln, but the territory supports forests on
only 1,052,95 zq.km. The Coa U,T, 1iQJ bhetwean
tho pm,nllolﬂ of 140-53* =57" and 15 -43 ~59"
Nogth Latltudug and the meridiang of 73%=40'=54" an

=20'-11" bBapt Longitudou., Thoe whole tract ia
covnrod in toposhuouts boaring thu following
numbiuro s

. 1) 48 E, 10,13,14,15,16
2) 48 I} '2,3,4,6,7,8

L ; 3) 48 7, L. ) ﬁ
The 1ega1 classification of the Goa forests 1s a-
followst
a) Reserved forests .o oo 19,13 sq.k
L) ProtucLLd forustn (Undcma;
Total 10s2. Sq.

Thu Goa Yurritory hnd mcrgud in tho Unioen of
India in 1962, At thoe timoe of mbrger, spo working
Plan Fox'tho management of these Forests was in
voyuwS. It is only reccntly that a Working Flan for
the ‘North Goa Forest Division has been prepared,
but the forests of South Goa Forest Division are sti
to ba,cove:ed under proper Working Plan“prescription

Bl

e ' The important*fore t types met with in the
' area covered,by the, Woriing Plan of North Goa “Forer
Division. Az per- Gbampion & Seth's Revised Classifica

tion of Forest- ypes of Indiad, are as hereunders

1) cht-coauﬁ“tropical evergrceen foresta - 1 A/C4

ii) WUut—COth,aemi-evurgreen forests - 2 A/C2
111) Sliephtly moilst teak bearing forest - 3 B/Cif{c
iv) Scuthermn moist mixed deciduous forests -3 B/C2
v) 'Mangrove Scrub & Mangfove forests 4 B/T31

, 5 4 B/TS2
vi) Western Sub~tropical hill forests - 8 A/C2,

- Bamboos Qccurﬁacattered as an understorey on
undulating fands.

Since the S&uth Goa Forest Division lies within
similar ‘geographical and topographical conditions,_ i
has been assumed that the forest types to be
encountered there would algso be similar.

L ALY
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Cbiect of the Survey

The cbject of the survey is :
1) to estimate total growing stock within + 10%
at 954 probability level;

ii) to provide a break Up of the growing stock by
species and diameter classes,

Necensdiy of g Pllot Surveys

The Lorests of the Union Territory of Goa
support mainly mixed miscellaneous woods of low
commnercial importance., But .Jhecause thege forests
have not been under systematic management, the
information recquired for designing the survey,
viz., the distrikution of the types, the stock
mapping details, the composition of the crop etc.,
is not available, For want of which it is
necessary to undertake a pilot survey so that the
veriance may be worked cut for designing the survey
to obtain results mayxbexworked sukxfprdaesigning
within the desired precisién limits. This pilot,
survey would also determine the efl icient design
and the optimum plot size..

Pilot Su__r__‘xcx Dgﬁ!gnll

In the pilot survey the following deaign would
be adopted,

Three concentrie souare plots will be located ad
at the centre of each grid laid systematically
at 1%' x 1%' interval. The sizes of the three
concentiic plots would be 0.1 ha, 0.2.ha and 0.3
ha. The iInventory details in each of t he concentric
plots would be computed separately by —--

(1) collecting the data of the inncermost 0.1 ha.
plot and then

(1L)by adding to it the additional data collected
from Lh¢ uncovered arua gsurrounding it to form the
0.2 ha plot (the two data added together would
form the inventory data of the 0.2 ha plot), and .
Einally -

(1ii) by adding to the data of 0.2 ha plot the
additional data obtained from the balance uncovered
ar a of the 0.3 ha. plot.

The data so collected would provide the
variances as also the most efficient size of plot 3
for giving the results within the desired
precision limits.

Design OCutlines

In order to facilitate reference to any
particular grid on a toposheet, a grid would be
identified by the coordinates of ktm= its 3w
corner which would be referred to by a four
digtt code, the first two digits representing
the coordinate along the ¥ axis and the next two
along its X axis . The south-west corner grid

Contents
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on any toposheet would thus always bear the code number
£000. To clarify it further, for grid bearing 0305 number,

03 will be read from the SW comer alongthe Y

axis and 05 from the same comer along the X axis.

define the grid centre which would also b%

The intergection of the diagonals of a grid would
Ehe centre of the

three concentric square plots of 0.1 ha%(aﬁa 0.3 ha. The
diagrams given below illustrate the layout of the grids
and the plots,

1,0

1.9

Selection of Fjleld Reference Ppint:

The centre of the plot to be surveyed will be
approachad by selacting a suitable reforence point
naarepgt to it.

Harking of tho Fiold Refermnce Points

lfaving surveyad to the fiecld reforence ﬁ@nt}
following dotails will be reconded, in red point, on
a prominent tree or structure facing the reference point
by making a blaze on it. N -

1) Grid No,

2) Bearing from reference point to plot centre.

3) Distance of plot centre from the reference
point in kilometers.

4) Initials of the crew leader (e.g. VKT.” for V K
Tiwari, SKP for S K Pipara) ’

5) Date of survey.

6) The distance and bearing of t he reference point
from the prominent structure of tree on which
the details 1 to 5 are recorded.

Lav—out of the Plots jn the Field,:

From the selected reference point, the distance bo
the plot centre and the compass bearing to it would
be measured from the map and the map distance would be
converted into field distance. The centre of the
plot would then be located on the ground by surveying
with reference to the reference point (Whenever necessar
slope correction in distance Wwould be applied).

Having located the plot centre, (which 1s also the
grid centre), a distance of 22.36 meters from it would
e marked towards its North, East, South and West
directions. The points so-located would define

the four corners of the plot of 0.1 ha. Simllarly
the plots of 0.2 ha and 0.3 ha, would be Raid out by
measuring 31.62 metres and 38.73 metres respectively
from the grid centre in the North, East, South

and West directiong,

Following precautions should be taken in laying

out the plots -

- ”éc-)ntents
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i) The lengths of the sides of the plots should be
checkdd after the plots are laid out. The lengths of
the sldes of the diffcerent sized plots sheould admeasure
as Lollows 3

Lepnagth of araa Loenath of side
0.1 ha 31,62 metres
0.2 ha 44,72 metres
0.3 ha 54,77 mectres

ii) Slope correction should Le carcfully applied while
laying out the diagonals of the plots and while checliing
the langth of chely oldes, The slope corrmectlion table
i gylven atb Appendix I1fL,°

1,10 Uta Coll ction 1

Tho datn will e mcorxled In the followlneg £inld
Eemnp, which should alwuayas be taken 1n adecuate nunb.ers
whilla procw (llizg Lor survey,

1, Plot Approach Forn

2, Plot Deucription Yonn'
3. Plot Enumeration Fformm
1. Sample Trooe Momnm

5. Bamboo Enumeration -Formn
6, DBanboo Weight Formm and

7. Logning & Accessibility Form.

The Plol. Approach Veomn, the Plot VPeuscription Fom, the
U naboo Wolght Vonon and the Logging & Accepsibllity Fom will
Le common Lor nll the three plobu,

Plot Enumeration Form will be initially filled for
0.1 ha. plot. For getting the enumcration data of 0,2 ha
plot, the trees and bamboo clumps which have already been
enumcrated in 0,1 ha plot need not be measured again, The
purpose would be served by measuring the trees and the bamboo
clumps occuring in the additional area included to form
0.2 ha plot. Similarly trees and bamboo clumpS occuring in
the additional arza included to form 0.3 ha plot will be
cnunmcrated. Yo identify the data collected from the area
Fonalng tho 0.1 ha plot Lrom the data of the additional
arcag Lonulng the 0,2 ha and the 0,3 ha plots, tho following
code nuph.ers will be f£illed in the appropriate column of
the fonnos

Code
Arca forming the 0,1 ha plot 1_
Addl, arca fonning the 0,2 ha plot 2
Ad1l, arca fonning the 0,3 ha plot 3

Data of 0.2 ha plot will be cbtained by adding the
data f£from the arca of the 0.1 ha. plot an? the data of
the additional area forming the 0,2 ha plot., Similarly
Aata For the 0.3 ha plot will be computed by adding the
data of the additional arca fonning the 0.2 ha plot to
+the data of the 0.2 ha plot.

ees107
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Detailed instructions for filling up these forms
are given in the following chapters. If complete data of
a plot does not get accommmdated in one sheet of a formm,
a second sheet as a continuation sheet should be used., The
columns of identification, such as the Map Sheet No,, the
Grid Ng, .tle Plot Ng., etc. will be filled in the
- additional sheetls) also and all the data sheets of a
plot will be kept tagged together.

1.11 Area Estimatest

Areca figures made available by the Goa
Forest Departmernt will be used for computing tte
survey results, The Goa Forest Department would
also provide the area figures of t he Forest
villages, if any, established within their forest
areas.

, 9 &8 & 09 90 s a s
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CHAPTER TII
CODING_ INSITRUCTION IO R FIELDWORK

The fleld staff will follow t'e following
instructions while f£illing various fileld forms.

1, PLOI APPRCGACH PORM (Field Form 1)3 This form is
conmon to all the the 3 plots laild zat a grid centre,
Thig form provides for glving detalls of the mode of
travel uged up to the reference polnt and tho conspicuocus
featurcs, ete., obsorved Aduring the journey (by vehicle,
on foot ctc, ). The compan: bearing from the roefcerence
point bo the plot eontre will be rvcorded in & degrors
/yradus and its distance in kilometers (e.g. 500 metres
dintancu from thu reforence point.to the plot centre

will bu writtun ng 0.500 k). This form also provides
for indleatlng tho tlww of artdival ot tho ru furonce

polnt, the tlwe ol prjeal  in tho plot(s), tho

Ll of lunving thue lot{z) and the tilee of retuming

to thu camp. All the timingus ari: to be written in

hours and minutes. For example, 7.30 AM will be written
a3 0730 hrs and 4,30 BN will be wrltten as 1630 hrs.
If the plot 1s visited on more than one day smeparate
Plot Approach Form:. 1s to be written every day. This
formis nc¢t coded. ’

2. PLOL DESCRIPTION FORM _(Field Form No. 2) 3 An
aruoan of twe ha. around thue controe of the plot will bo
oxaminad Lor £L111lng ap thio Lo, lowaever, tho Zha.
plot will not be damniceatad on tha ground, “sinco all
tho threo plots have a common cuntr:, thisg form will
be common to all the three plotu, Coding inatructiona
are as followss

1., Job No, 1 Three did t code will be filled wm
{Col, 1-3) in by the Data Processing Unit (DPU)|
2. Card Design :1 Two diglt code will be filled in by
(Col.4=5) the DPU to distinguish different
type of forms as given below!l
Codg Item
01 FPlot Description Form
02 Plot Enumeration Form
03 Zamprlo Troe Form '
04 Bambto Clump Analysis Form
(/] Lanboo Welght Form
3, State
(Col.6) + Single diglt codes assigned to
different states are as under,
Code State
1 Andhra Pradesh
2 Goa, Daman, Diu’
3 Gujarat
4 Karnataka
5 Kerala
6 Madhya Pradesh
7 Maharashtra
8 Orissa Contents
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4, District
(Col,.8)
5. PForeszt Division
(Co1, 8)
Cocle
3
4

6, Landuse
(Col, 9)

t Single digit code '3' will be

\

assigned to Goa district,

One digit code will be £illed in
for different Forest Divisions as
unders:
Forest Division

North Goa

South Goa

One digit code has been assigned,
as given belcw to denote landuse

classes,

Coxle Item’ Descrintion

1 Forest land All lands with a f~rest ccver
of trees, bamboos, gracses
palms and scrub growth will be
considered as forest zmxin land
provided the land surface is
Primarily used for forestry UL
pose, Specific areas to be in-
cluded or excluded would be as
follows @

Include:
a) All public and private forests,
" b) All plantations, including one
rotation plantations, primarily
used for forestry pumpose.

c) Areas temporarily unstocked, as
also young natural stands and
all plantations established for
forestry purnose, which have no
yet attained canopy density of
more than 29%,

d) Forest roads, streams, other
small open areas and forest nur-
series which constitute an inte-
gral part of the forests,

e) Bamboo bearing areas.

f) Abandoned cultivations in forest
area having forest cover

g) Grass ramnas and grass birs whea
the forest area is managed for
grass cultivation,

Exclude 3

Areas occupied by orchards, parks,
gardens and pasturesg.

Demcription

All lands presently under culti-
vation of agricultural crops wit]
tree cover of any size and densit

Code Item

2 Agricultural
tree land

Shifting cultivation and encroa-
chments on forest landsg“dre not
to be included hare,

All lands withtree groirth
planted primarily for nur»oses
other than forestry,

3 Non=forestry
plantations

Contents
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1)

i1)

iid)

000110000-

Agricultural
crop land

Iapture land

Urban aroas,

villaga nilon
L Loduntirdal

arant

Barren land

~Atom

Qurrant
nhiffe Loy

culliva-

tion(Kumri)

Other arcap

Jhifting
culliziva-
Lionlauncd)

Abandoned
shifting
cultivation

Farm forests

All lands under cultivation {(includ- \ ,
ing fallow lands) and those without
any trec cover will be 1included,

gttt  Shifting cultivation uill not
be included,

Al) lands which aro primarily managed
for enltivation of qgrasses and
grozing byt pre not forest lands,

All lands which are: used az  urban
arcan, village nitos ond industriol
oo W come undor  thion clonun,

All lands with exposed surface and
which are lying unutilized i.e.,
lands with exposed rocks, sand-dues,
swamps and areas without vegetation,
etc, will come under this class,

Yt

. Dygcription

Aruny ol curront ap vwoll au laut
yonry shill'ting cultivation will cane
Ehix undoer this clans., Tho agricul-
tural crop may be standinqbr may
have been harvested recently

All areas which cannot be classed agud
agninst any of the above categories
will be classed here, F

Hotes

l., If the centre of the plot is
lnaccoonikble £1ill1 in tho information
upto col, 8 in the Plot Desmerintion
Form and write "INRECESSIBIL®

in block T tters in the remaining
colunnge.

2. All the columnu of thoe formmg will
be £illed in case of forestry
plantaticns.

Boge Exampless
Lhifting cultivatdion currently under

crof: or junt harvestoed will be
clavoifled as current Kanril,

Sites covered with trees/scrub/
Lamboos/grass growth of any density
will be classified as forest lands.

If a farm-forest admeasures less than
0.5 ha. it will be classified as
aqgricultural tree land. If it

admeasures more than 0.5 ha., it R
will be treated as forest land, ~

Contents
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iv) Permanent cultivrtlon

v) Grass banks

7. Lepal Status

Areas of forest villages (located within
ruserved/protected forest) will be
classified as forect land.

Al

Fodder bunk arcas included in reserved forest
will be clasgified as forest because they
ero primarily not paintainred as pasture
ir grazing land but are a part of forest

anda

ne dipit code will be filled in as undeT:

(COlt10)
Code Item Deacrintion

1- %zizngd As per definition given in Tndia Farest
Act, 1927.

2. Protected

forest - de- Deparcated .

e —do= ~do- Undenarcated.

AN Unclassed Aregs which are mot classified as Reserved
or Protected forest but which are Govi.
lands and baar forest crons. They may be
the property of amy Govt. Department.

5a Hational Areas which have Teen declared as Naetional

Park. Park by a 1egislation.will be kept
under this clusS.

6. Private Forest lands and agricultural tree 1ands

forest owned by private jndividuals, privave
corporations or commmnities will come
under this cate[fory.

7o Undeter- Forest land(s) which carmot be classed

mined. under any of ths above categories will be
classified her:.

8. General General topography.ofxzﬁhe'area around the

topogravhy . plot centre will be determined from
Torr o gar w2 1163,360 or 1 :50,000 topormmps - For
(Ca.11) detorwining the general vopography of
the tract 6 to g sq.xme. of ared will
be considered.
Coce Ttem
1 ¥Flab
) Gently rolling
3 Hily
4 VL!I'Y hill:{,

- Contents
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O, Slope Tho glope will be clagsified in following
(Cul,12) ulopr elaouau by u:f.aunin:lnq the topography
<ampuwss 1o sbout iaxmwunAbd 1 wg.Ko,
aroa atound the plot contres on 1863,360
or 1150,000 scnle toposheet mop omd
recorded uuslng tho codos mont loned
against thoem. The slopo read with
rofarence  to map should be confimmed
by field cobservation.
Code Item Slope ip degreeg,
1 Less than Below 6°
10% ‘
2 10% to 6% 6 9 o 20°
16% o LTA 20Y to w0
4 5% Le 100%  30Y Lo 45Y
5 %t 6% 450 :
5 1004 to 1754 45 to 60°
.6 175% tugblve  60° & above.
10. Positlon on The position of a plot will be examined
slop on 1:83,360 or 1150,000 sgale toposheet
(col.13) with reference to the hill slope on
which it iy located. An areca of 100 mete:
radgus around plot contre will bo conside
rod for thils study., Pho obgorvaticon on
the mup should be confilimed in field,
The pornition on slope will be codified
a-3 follewss
Colg “lteom
1, Ridga top
2 Upper unow third
3 Middle cona thrid
q, Lower ona thria J
4 Ho slopa (flat lands
6o In phallow ravine (ravine less than 5 m in depth)
7 In deep” ravine (ravine over 5m in depth)
8 Valley bottom
g Plateau
11,

s Aerpect™ v Aspect refers to the direction of the

Fe slope. q compass bearing will be
taken from tle centre of the plot in
the dirvction of the maximum slope,
The <bservation should be confinned
with eference to the map. Aspect
will be recorded in one of the
following classes,.

.cl...ll
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12, Rockiness
(Col.15)

Code Ttem

1 High

2 Medium
3 Low

4 Ho rock

13, Spil data

Item

Northern
Horth eastem
Erstem

South castern
Southem
South westerm
Adestem

North western
No aspect.

Rockiness refers to the degree of exposed
roglk covering the land surflace in a 2 ha
area around the plot centre. Small pieces
of broken stones, boulders and pebbles
will not constitute “rock"., The various
classes will be as und-r,

De. crintion

Wlhen more than 80% area ¢s covered by rock
Jhen 30 to 80% area is eovered by rcck,
vihen less than 30% areca is covered by rock
.Rock abscnt and entire land surfiace
available for tree growth,

50il1 information will be collected for

(Col, 16 to 21) plots classified as Forest Lands under

a) Ihrmnus
(Col,.l1l6)

Code Item

1 Shallow
2 Medium
3 Deep

4 No humus

land use classification., The information
on soil hunus, so0il colour soil consistenc
soil testure, coarse fragments, soil depth
(13)(a) to 13 (f) would be collected by
examining the s0il sample cbtained by
digging a soil pit in the predominant soil
type occuring in about 2 ha. area around
the plot centre, The depth upto thich the
rit would be dug shall not be less than

15 cms,

Humus is the decomposed organic matter
(leaves, twigs, branches etc.) which has
become a part of the upper most soil layer
It should be clearly distinguished from
the undecomposed leaf litter, The later
should, therefore, be removed from soil
surface before making any meacuremants,
Presence of humus will be classified in
one of the following classes,

Description

vhen the hwms is less than 5 ems Jhick
When the thickness of humas laver is

from 5 cras to under 10 cms,

When the thickness of hwms layer is 10 ar
and obove,

“hen the humas layer is absent,

-
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b} 30il colour Tho colour of the upper horizon of the
(Col.17) BGLI bolow Lha bumus Invor will e
datarminud and Clasudllud un undors

Cudda Ll

1 bBlock

4 Brown

o It e}

1 Othar

5 Ho woll

c) Soll cbnolobongy Seiid c:oni.ti:JLrincy comprises tho nature
(Col. 1) of nol) matarial that 4o oxpresiaed by

thu dagroa snd kil ol cohuglon or
ranlitonce to deformntion or rupturo,
Ter avaJutus coundlustoncy uelect and
ablampt. Lo crunh In the hand o ol uoudj
masn Chall appooarg nlightly molot and
vodo gd an loowss

Codrs lte; Doryorintion
1 Friable S011 which is loose and which crumblen

very caslly with a slight pressure
of fingory. Yand centent ig hilgh 4in
thiu typo, Dimging 1 VOLY 3:40Y,

N

dilghicly Soull whiled stleka, Logethar us n lump

Ll Viean Lalan Lo Lingel, Llgalneg o e
wilth o ok ase 1o Lhils Lypo  of goll
Lo vary aray ol 4g g:uuu:mrni;ivulg
vhnler Lhan in n cunpuect 3e.1], uch
a uoll can be scoapped caglly with the
toe of shoc,

3 Compact Soll which is diffdcult to dig, Clay
content 1is high in this type oand the
woll 1u bard duu to soll particles
sticking cunmetly,

q Ceumntaud SuLY Lo which Jig 4ng 1y practlcmlly
lnmoozndblo dus to ol particlen
cananling Gogather,

Y vy mdll

135(a) Soll Mxturs
(Col.19)

Toxturs ol noull reforcs te relative
vearrresnca off clay, sillt and sand
particles, Exmwalne tho toxturs of

tho soll 1in tlu tuglon of tho pldt whro
Lha bumus and the mineral noll arce
mlzed Ly Laollny wlith tho hand and
lannltly 1t In oeno of Uho folldwing
Calnyoriag andd racorty tha cola

biied,a s

*® 8 * v . 0w
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Code item
1 Claysy
2. & Clay loam
3 Loam
4 - Sandy loam
5 Sandy
6 No soil

e) Coarse frajgments

Dogerintion \

Soil c¢ontains mostly clay particles
Soil having higher percentage of clay
particles but also some sand and silts

S50il having mostly sglt and sasd with
some claye.

Soil containing sglt but in which
sand particles predominate,

Soil having mostly sand particles,
When the surface is comprised of
axposed parent rock,

Coarse fragments like gravel boulders,
loose stones presant in the soil mass ~
shoulg be indicated as per code given
belcwi.

Degcription

Loose xkmmnex Stones more than 25 cm dia present

(Col.20)
Code Iten
1l
stones
2 Bouldery-
3 Gravelly
4 No cocarse

fragmentse.

£) 8oil depth
{(Col,21

Code Item

1

(S

Very
shallow

Shallow

Medium

Deepg

No

soill

Broken stones of diameter varying from
8 cm to 25 cm present,

Stony fragments less than 8 cm dia.

Hotes The presentgof coarse fragment
will be recorded only when more than
50% of 2ha. plot is covered with such
fragment’s. Ctherwise code 4 will be
recorded,

Depth of soil will be extimated by digy-

ing a 15 cm deep pit and guessing

the remaining depth. The guesswill be
#tr based on all available information
e.q. exposed soil profiles on nala banks
road cuttings etc. and on the degree

of lumuariance of vegetation.

Deserintion
Soil depth less than 15 cms.

So0il depth 15 éms and more but less-
than 30 cmse.

Soil depth 38 cms and more but less
than 90 1S5
S30il depth .90 cms and more

When the surface is comprised of exposel
d parentfrock.

{

Qw2

..I.'14
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14, Vegetation Hhen the land use is in icated as
(Col, 22) 'Forest' (1,e, code 1 in c¢ol.9)

then only the vegetaticn description
Willl ba coded as per folleowing
clannifiicnt lrn

Coiln li’_‘HLL.. Doperlplhlon
1 Yruo Foragt Lando wlth trou canopy donsity
Lorost mora Lhan 29%, Areas to be included

or excludod vould be as Followsd
A, Areas to be included 3

a}) All plantaltzions, primarily meant
for Mrwnbry purnoron,

L) Vub) Le and polvate foraeby.

¢) Uatural muamnarablon nmar and
young plonbalions (prlmartly epta-
Dllnbhadd Bor Pornnbry paimeonao? i
whilch kho brou eanopy dentity in
el yat wmer s Lhan 29%,

Ad) YorusiL roulo, strumne and otlwr
anall eorén areas as also forestry
nurseries that are an integral
part of the forest,

B. Areas to be excluded s

a) Areas occupled by orchanls, parks
privaoto gardens and protures,
L) Areau waallor than 0,5 hu oecupiad
by leolntadl Lraa ygroup
¢} Harrow ptrelps of trow clad ataan
X vl an windebrakoo, dholtor-kbolto
i road uldu/connl side plantaticons,
' tree bolts along stream beds ete,
which are too small to be managed
as forest.

2 Open gomat Area having tree canopy cover ranging
¥ from 5 to 29%, It may have undgrgrowl
i of any donpity (undargrowth 1o i
é dafined nu yrowth of ohruby species,
3 Ugrub forost Infericor goowth chelfly of pmall or

k pbunted truos (Lree conopy less than
. 54 andl nhralbuys,
4 Traw in line Thicv will include Lrees planted along
. canal banks, readsldes as wind-brakes
or shelter-belts and under social

o forestry prograuame,
5 Crags blanks This class includes areas covored
: predoninantly with grasges, Tt would

alio includa open forent arcas with

troun canopy density laon than 5H,

High graps donglty may Pa the omegult

off old and apestod shifting cultiva-

tion,

G Ctheru Areng which cannot be clasaified in
any of the above categories such as
river beds, tanks, encroachments
without any vegetation, forest villa-
ge areas etc. will be included.

r
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17.

18,

ee 117

Origin of stand
(Col, 23)

Lode Item
1 Natural
Forest

2 Man made
Eorest

(Plantation)
3 Natural-

cum=manmade

forests

4 - Ramri
regrowth

5 Social
forests

Forest Stratifica-—
tion (Col. 24)

Crop composition
(Col. 25

Cole Itcem

1 Teak forests

2 Misc, forests

3 IMMisc. with
teak,

4 Non-tcak
Dlantations

5 Othars

Canopy layzr or
storey (Col,26)

Co'ae Item

1 One storoeyed
forest

Origin of forest stand willk be
classified as :

Descrirtion

Forests of seed and coppice origin.

A forest crop raised artificially
either by showing or by prlanting.

Porests which are partly of seed
coppice origin and partly by
rlantations,

Cld Kumri areas (shifting cultiva- -
tion) which are restocled cither

vlth tree, bamkoo or crass will be
clacsificed und r this class,

The plantations wade aling road
sides and canal banks will be
clasrced as social forests,

Not applicable in this survey,
Column should be kept blanlk,

HuoB. This will be distinguic<hed
only when ltem 14 - V=ag=tation

(Col. 22) has keen clas.cd as

Tree Forests (Code 1) or Oren
Forest (Code 2), Crop comro~ition
of the plot, as also that of its

2 ha surround, will be distinguished
as follows 3

Descrirtion

A stand in which the perc-ntagc of
teak tress is 20 or more. .

A stand in which the percentage of
miscellanecus sSpecies is 95 or
more, '

A stand in vhich toak percentage
of varies betwesn meore than 5 and
less than 20 and the balsnce treas
are cf miscellaneous spaecies,

This vill inclu”e plantations of
species othzr than tealk,

Types which are not dirftinqguished
in any of th? a&bove classos,

HeBa. This will be distinguished
only when ths Item l4-Vegotation
(Ccl, 22) has becn classed as Trec
Forest (Code 1) or Cpen Formst
(Code 2) Canopy laver is defined =
as horizontal stratum in a lant
community,: cach of its layer -ing
called a storey,

Donscrirtion.

A zmall height variation moy =i t
even in one Storeved forest.

Contents
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2 Iwo storeyed
foreast

3. Threo or
nora atoroyod

19, Top holght
(Col, 27+20)

20, S0 clapy
(Col,29)

Lode item

1 Regenera-
tion ¢ rop.
2 Vole uiup
4 Bniall
Lipboer
4 Uiy tiuber

Mixed osize
Cleopw

wm

41, Canopy donsity
(Col.30)

Variation in canopy layers distingu-
iahable into uppur & lower storayes,

1he varlatiun in huight 48 vary large
& Ln monl cdoon it 1 not posuible
Lo yroup Lhe Lroou in cauoplou,

The avaerago hoeight ot dominunt treous
occurlng in the plot or its sarround
of 2 ha., arza will be estimated in

5 metre classes. The estimated
helight will be chekced by measuring
a fow traos vay 2-J trouy, Lxamplo b
i the gvaragu huelght of trooy i oy
27 metran, round it ol to 28
metrug oimllorly 1f the averago
holyhg luy 208 mutron, round it off
to 30 mutrous,

Nglat 1. In & young crop with
vCattuored motlier tracu tho top
holglg of youny trucs only shall
bo conmiderud (ignoring tho mother
trearn) whilo eutiisting the height,

2 In caug of youny crops witl
hadglic  lopy than 5 motres, the top
halght  shall bo lndlegtod Ly
twmatoat whole potar,

Duponding on the use te which the
trec crop of a stand can be put,
following classes will be
distinguished,

Dgxeription

Crop below 10 cms diameter predomi-
natlng.

Cruyr baltwaon 10=20 ¢uo dianeluor
produminatlog,

Crop between 10 to under 30 cms diy

predominating and of which more than
40% trees are of 20~30 cms diameter

clags,

Lrooy with diemeter 30 cms and over
prodouninoating,

Treo crep with no marked domination
of uny wsize claua,

Canopy density is defined ag the

relative completeness of canopy

expressed as percventage taking cloaed

canopy as 100, Standing in the plot

or in the arca around it observo

the tree crown cover immnediately

above your head and agress the Contents
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PR R % L R
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v mEe

OO Ttop
1 Scrulb & grassy
klank,
2 Cpen
3 Maedium
4 Denne

5 Canopy not formed

22, Regcneration
{(Col. 31)

Code Eggm
1 Profuse

2 Adequate

3 Inadecuate

4 Absent
5 Damaged
regencration

23, Injuries to crop
(col, 32)

Percentage of sky space cov:red and
classify in the following “enr ity
Classes,

Descrintion.

0 to 4%
5 to 29%4
30 to &9

70% and above,

Canopy has not Bean formed ac the
crop is very young,

The regeneration of teak (Tectona
grandis), shisham{Palbergia latifolia
bija(Pterocarmus marsupium), haldu
{Adina cordifolia), Kalam(litragyna
parvifolial), Saja or sadad(Termina-
lia crenulatal, tiwvas or tinsa{Ouge-
nia ocje2inensis), siwan (Gnelina
arboreal), will be considered. Follo-
wing regeneration classes are made

to decide the status of reqg-neraticm,

Doscerintion p

2500 or more seedlings prr ha
unifoxnly distributed over the area
{more than 4 seedlings ner 16 sq.
metres),

1200 to under 2500 seedlings p~r ha
(more than 2 or 3 seedlings per
16 sqg. metres),

X208 ks wrinx 2490 Seedlings less
than 1200 per ha., (i.,e, less than
2 seedlings per 16 sq, mtrs.)

No regeneration

Regeneration present but damaged or
burnt, ’

Note 3 In case the plot occcurs in

plantation the siecies planted would
be considered for describing regene-
ration, /

Borer attack, top drying, glixiling,
scarring, ectc. of treesg will be
decided as follows, provided the
affected trees fom at least 10%
of the crop,

Contents
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24,

24,

Yault Lrvatlmoni

(Co..43)

Urapn
‘CUdﬁ . 34

g'“-[- Ig

[

(= VO &)

;.m:i.('luncu

Dgtﬂj]m

Uorer attuclk, leaf dofollator
atboek or damage by othar pest
opidomic,

‘Pop drying of timbor treus which
may have ocveured in ths curraent
yoarl or one yonr back,

dirning and folllnyof troovw £for
encroactiment.

Scacriiy off Lroud,
Grazlng,growlng & loppling for foddel

Wind dumnge

Cllnbor dunago

Othor injurlesf{e,g. 1llicit
ﬂullzngu,iiy:uqning damage, wild
lifle damagyen

He injurion,

Treoatumi ¢lvoun to the crop in the
past will be recordsd in ono of
the followlng clasuou. Thiu
infformatlon can bo pupp ldmoented
from woutking plano compartment
Hiptory Filow or by onguircy
from local florost officorw.
Dobaddu
Lpprovancnb follingu,.
Tanding
‘hiknndony & selactlon falllng
Copplet witkh russrves/vtondordy
Clugr tolllng
Hoprornbionue.
Kumrd cullivation,
Tha pccurrence of grass af 4in the

plot will bo rucorded as (iven
Lol .

l"ﬁl"lu..ﬂ
Ornuo growth gcatiered

Medium grass qgrowth
Daense grass wighx growth

Grass absent.

. Contents
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26, Fire incidence Based on evidence such as existénce
(Col.35) of fire scars etc. on tree stems,
occurrence of fire during the
current and previous years will be
indicated as followsil

Code Details
1 Present
Absent
27. Bamboo data The composition of bamboo crop in
{Co. 36 to57) , the 2 ha. surround of the plot will
be recorded., in fgajor groups as
followss

a) Bamboo density The density of bamboo clumps of all
species will be depicted using the

(Col.36) following k& code numberss
Eode . Description
1 Pure bamboo 200 or more ¢lumps/ha.,
2 - Very dense 150 to less than
) 200 cldmps/ha,
3 Denge 100 to less than
150 clumps/ha.
4 Moderately 50 to less than
dense 100 clumps/ha.
5 Scattered 25 to less than
50 clumps/ha.
6 Sparse leas than 25 c¢lums/hs
7. No bamboo Bamboo absent.,
8 Regenera- Area haviing bamhoo
tion crop regeneration but

clumps have not yet
been formed,

An aggregate of culms issuihg from the same rhizome
system will constitute a clump. (A clump would normally have
more than one culm) . A clump will be distinguished as an
independent clump where its periphery is easily discernible
from adjacent clumps irrespective of its distance from others,
However, when such a distinction is not possible, two clumps
within half metre distance XEXAmt will be regarded as one.
Only such bamboo shoots which are more than 2 metres in
he ight and more than 2 cms in diameter at breast height
would be considered as culms in this survey,

N.B. 3 In the Fom, columns titled Group I, Grgup IIX
etc,, have been provided for recording information
concerning each srecies of barboo separately. It
should , therefore, be noted that bamboo information
as detailed under 27(b) to 27(f) will be recorded
under different groups depending on the speices to
which the Group relates. The grocups are ma™

followss Contents
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G:ﬂ“Q NQ_._ Snlzg: i) N
I . "Dondracalanus strictus
Ir Banbuoa arundinacoa
III Oxytonothera atockii
v Other upecies of Bamboo
27(b) 8paciaso Thruo digit code will bo uged to
Group I donota tho apdicos, ‘Tho list of

(Col.37-39 g?nciuu ngd'thnir Codla 1o givon at
ol.31=39, hnexurs I,

44~46,51=-53)

27(0) Occurronco Ono digit codo an follows will be
(Cc1,40,47,54) uped, Tho stocking of the opecies
will be indicated with referonce to
intergo stocking amenget the various
gpolces of banboos(the total of the
porcentage of all the bamboo speices
taken togather will be hundredl), If
tho occurrence is bolow 104 it would

be ignorud, .
m i “fean
1 10 to 19%
P 20 to 29%
3 30 to 394
4 40 to 49%
5 50 to 49%
(1] GO to 604
7 70 to T9%
80 to 8OX%
9 90 to 99%

(a) bakmoo Yor detormining the bamboo production
Quality Capaclty of a oito, bamboo arvas will
(Col,s1,4d, be olansified into bamboo sito

555 ¢uality closnes, Por this purpose the

avaragos of maasuroments of taldest
culina occurrring in bho 2 ha, plot
will protide the data, Following codoe
will denste the Damboo Quality

clanpous

L B L B
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Code Details \

27(e) Flowering
{Col, 42,49
& 56)

Qulms should have an average height more
than 7 meteres and average D.BeH. more
then 4 cm, (In case of Balmbusa species
average heidht more than 7 metres and
average De.B.He mors than 5 cm).

Qulms shojild have an average height more
than 2 metres and aver .B H, Aess
than 4 cm (In case ofa{ga”?agethEght mo re
than 2 m@tres and average D.B.H. less

than 5 cm){

Bawboy Note: CQulms more than 4 cm D.B.H.
in case of Dendrocalamus strictus and

5 cm. DsB.H. 8Bapm Bambusa arundinaceee ¥u
but less than 7 metres average helght will
also be recorded under +this cualityve.

Bamboo armas not included in duality 1 or
2 will ke put under quality 3.

The extént of flowering will be filled in
as follovis:

Code  Tepmineloay  Detaids.

1 Sporadic

When less than 10% ofthe c<lumps
have flowered,

2 Gregarious When wholesale flowering is taking

place,

Note: It should be rrememberzd that

a bamboo clump dies after it has flowered.
In case of gregarious flowering,
therefore, wholesale mortality of
clumps shall have occured or shall
occur, ) '

3 No flowering.

27(£) Regeneration) Such bamboo areas, where clump forma-

(Col.43,50~

Code

57) tion has not yvet taken place or
which are under natural or artifical
regeneration. These will be
classified as followss

Details __

Desnse« When more than 75% of ground
is covered with regeneration.

Medilum=- When more than 50 to 75 % of
ground is covered with regeneraticn.

Contents
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3 Scatterud- When only less than 50%
of ground is covered with regeneration
q Abpent- NHo bamboo refoneration
obgorved,
28+ Plot No Thiu column will be left blankim
(Col.50) in Goa Survey because the description

will be coumon for all the threo
concentric plotu,

20, Plot Utatuw Utatun of thu plot with roforunce to
(Col,59) ity acconuibility, sase of laying
out and takinghcasuruments etc.,
should bo coded as followst

Cado Doagription

1 Plot is vigited, 1laid cut, describ:d
and mensured,

2 Plot 1g vipltoed and doscribed but
could not bo laid out on ground for
reariono Huch av location on deeply
ravined terrazinoetc,

3 Plot ds :@LBE&E“?u inaccessible
torrain zhat i could mMokx8wuan be
3 oan and describoed from a distance
only.

4 Plot is located in such an inaccessible
torrain that it could not even be
geen and described from a distance,

5 Plot not visited but details cbtained
from map or photograph.
6 Jlot putnide tho ourvey arua,
30, Map,Ohwot Ho, Pha tupushnots of tho arg have beon
(Coul.70="5) ylvan ouile numbers & indicated in

tho tuble hercvunders 1t in to e noted
thot a oix diglit code ips unad for
donoting & map sheot,

Sr, Ho. 1" = 1 Mlle ophoot no. Code Nog
(1563, 360 Or 1150,000kcala)

1 ve 48 E/10 .o 480510
2 ve 48 E/13 oo 480513
3 oo 48 E/14 e 480514
4. .o 48 E/15 .s 480515
5 .o 48 %B/16 .o 480516
6 .o 48 I1/2 .o 480902
7 .o 48 1/3 .o 480903
8 oo 48 I/4 .o 480904
9. .o 48 1/6 .o 480906
10, .o 48 I/7 .o 480307

__.-:Contents
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11
1z .
13. .

48 I/g .o 480908
48 J/1 (1"= 1.mile) 481001
48 J/5 (1"=1 mile ) . 481005

-

31, Grid Number The grid will be identified by its
(Col.76-79) coordinates of t he SW corner of the
grid. Four digit code will be used
to denote the grid number. It may be
stated that the first two digits give the
coordinate along the Y axis and the last
two didgits along itm X axis.

3. PLOT ENUMERATION FORM( FIEID FORM 3):. In the Blotf
Enumeration Form the enumeration data of trees and bamboo |
clumps will be recorded., Trees below 10 cms diameter—at—bréa/st
-height-overbark (dhhob) will not be enumerated,

Plot Enumeraticn Form({s) for the 0.1 ha. plot, plot
Enumeration Form(&) for the additional area to constitute
the 0.2 ha. plot and Blot Enumeration Form(s) for the further
additional area to form the 0.3 ha. plot will be maintained
separatcly. If a plot contains so large a number of trecs/
bamboo clumps that the @ata of all cannot be accommodated in
a single fomm-sheet addition,l form-sheet's) in continuation
should be used and in that th® case the total of trees/bamboo
clumps in the plot will be given on each page,

Initially the enumeration data of the 0.1 ha. plot will
be recorded. After completing the enumeration in C.l ha. rlot,
trees/bamboo clumps occuring in the adcditiocnal areas to form
the plot 0.2 ha. and the further additional area to form
the 0.3 ha. plot will ke recorded on separate form-sheet(s)
To identify the enumeration data from different area,s
proper code number in Col., 72 of all ths sheects used shopuld
be filled.

Trecs, the stems of which touch the NW  and SW border
linezs of the plot (called border line trees will be treated as
"in trees" and will be enumerated. Hoviever, trees the stems of
which touch the NE and SE border lines of the plot will be treat-
-ed as "out trees" and will not be enumcratec."In" and "out "
bamboo clumps would bz similarly decided and treated.

It may be noted that the "Out trees" of 0.1 ha plot will
get included in the data for the 0.2 ha plot. Similarly the 4
"Out trees" of the 0.2 ha plot will be included in the date of
the 0.3 ha plot.

X Enumeration of trees/bamboo clumcs will commence from
the northern half of NW guadrant of the plot. All bamboo
clumps occuring in a plot will be serially numbered by a jetw-
riter pen and a seperate series of numbers will be used for
each different bamboc species.

The coding instructions for filling up of the Plot
Bnumeration form are as under:

1 Job (Col. 1-3) i

2.,Card Design(Cpl,.4-5) i

3.State (Col.6)} X

4.Division {(Co1.7) X

_..Contents
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5, Mop Sheet No, (Col.8-13) X Use the same code

6. Grid No. (Col,14-17 as used for filling
O ol, ) X Plot Description form
7. Enumeration data({Col.18-7k] (Field form 2)

Ifmay be noted that the plot Enumeration Form is
dtvided into 9 wmoctions, and oach section 13 of 6 columns.
Tho columns gre alno dividad horizontally in 4 rows so that
data of as many so 36 troos/bamkoo clumps can be recorded
in one phout, If thoro are more numbor of trees/bamboo
clumps @ cecond shoot may be used.  Bach gsection will
contain dotails of bne  troo/bamboo clunp only.’ In the
upper pait of tho section, the stundardized IHindl
name of the ppecios or ito Lotanical name will be recorddd.
Tn tho rogt of the xm wsuction thrae diglt code of tho
spocios (peo Annuxure- I foX opocloo code) will be £illed
Tho digmotor efs@c in cms ot hreat helight over Lark
(dbhdbn will be filled in a a thkrep digit code.

The dismoters of trewap will be measured at a height
of 1,37 metres from ground level, (1,e, at brent height
measuring up hill side of the tree amd will be reco rded
to the nearest centimgtey” taking the range 9,5 to 10.4

as 10, 10,5 to 21,4 as 11, 11,5 to 12.4 as 12 and
so on, The axis of the callipers (L.e. the long arm
of tho callipers will be kept pointed at the centre of
the plot while toking dlametar measurement of trees, If
tharo in flare ot tho breast height of a a troc in that
caoso tho diametor moaouriment would bo taken immediatoly
above tho flaro. #

For measuring diemetdr of trees above 46 cms dbhob a
dismeter tape may be used, (It should be remembe red
that callipers generally are not designed to measure
trees above 46 cms in dia).

-

In case there i1s forking below breast height,
the diameter of each forked stem will be measured at
breast height and recorded separately considering each
fork as an imdependent stem. '

MBAL UREMENT OF DULIOB AND DARK
TIICIMESS OF TIEEY ULDEK DIFFERENT
STTUATIONSS

vo o
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Dead trees, if not rotten, and subject to the provide ™
that 70% of their wood is utilisable, will also be enumerated
poflarded trees are not to be enumerated,

The diameter of a bamboo clump will be the average of its
two diameters measured at the base of the clump with the help
of a tape. '

8, Plot NO.

(Col., 72}

9. Total no. of Total nunber of bamboo clumps occurtng in
bamboo clumps the plot will be recorded in three digit
(Col,73-75) code,

106, Total no. of Total number of trees occurring in the plot
trees will be recorded in three digit code.

(Col. 76-78)
11, Number of Total number of khair trees occurring in the

Khair trees plot will be recorded in two digit code.
(Col, 79-80) .

4, SAMPLE TREE FORM (Field Form4) 3 Initially, the date_of
all trees of 10cm and above dbhob will be collected from the
northern half of the North Western 8uhdrant of the 0,1 ha plot)
anfl from the remaining part of the 0.,l.ha. plot data of trees
having diameter 30cm and above dbhob will be collected for
filling up the sample tree form.

After collecting the sample tree data from the 0.1, ha pPlot
as detailed above, the samule tree data f rom the additicnal area
strips of 0.2 ha and 0,3 ha plots would be collected following the
same thematic consideration.

It may, however, be noted that the sample tree data of 0.1
ha plot and additional areas of 0.2 ha and 0.3 ha plots are tobe
collected on separate form (s)., To identify three differsnt sets
of data, Code Nos, in the Col, 70 of this form should be filled
properly. '

On each sample, the sample tree card will be nailed and
data coded as per instructdons given below will be filled up én
accordance with the space provided in the card.

l, S,No, of tree 2, Species 3. Dominance’
4, dbhob 5, Double bark 6. Total height
thickness
7. Clear bole 8. Form 3 9, Defects :
Logntitudinal.. Natural ..
Sectional ...e. Other ....

Coding instructions for £illing up of this form are as
follows 3 ’

i, Job No, The details will be f£illed in by DPU

2, Card Design
(Col,4-5) ~do=-

3. State OCne dagit code will be used to denote the |
(Col.6) State (Code No.2 for Goa)

4, Division One difit code will be used to denote the
(Cs1.,7) divisicn. The code to be used for vari-»-

foraest divisions are given in Form 2. Contents



s 5? Trea Sarial No. . Two digit code correspohding to the serial
(Col. 8=-9) Number of the tree measured will be used
(Col, 37-38) for each sample t ree,
6% Spociesn Upe thres digit code as per Annexure -I,
A (Col,10-12)
; {Col'e39~41)
7+ Dominanca Tho position of each sample trea in the
(Col.13) canopy will be dotormined in relation
{Col,42) to its surrounding trees. Ono digit code
gill be uned to danoto tho following classes)
r . | dgwigu.gg tniuéogagmirilgaér’lguiﬂpcd apg Pra-
1 Predominent Comprising all the tallent traes which

dotermino the general top lavel of the
canopy and are free from verticle compo-
. tition,
2y Comiominont Comprising the rest of the dcminantes
falling short of and averging about 5/6th
fukkingxmhuxit of the avaragoe height of
pro-dominanta,

3% Dominated . Troos which do not form part of the upper
most leaf canopy,! but tho leading shoots
of which are not definitely over topped by
tho neighbouring tress, Thoir height ‘
is about 3/4th of the predominant trass,

-89 Bupprenged ‘ Trees which reach only about ¥ to 5/8th of

' : the height of the predominant trees with
thelr leading shoots definitely over=topped
by thelr neighbours or at least. shaded on '
| all sides by them, |

in

,"Sih."" Solitary When trees are scattered and dominance
canncot be determined. 4

| 6% Abnormal & damaged Tress not classifiable in any off the above

- trecso categories,
Hy PHHOB Riamoter at breopat hoight ovef bark will be
- t Ve14=16) , recorded to the neaorast cm in threo Aigit
(Cols 43-45) coda. '
3, DOT " Double bark thicknoss will bo measured at
¢ (Col, 17=19) two points diametrically opposite to each
{Col, 46~48) other at breast height and recorded to the
) nearest millimeter in three digit code}
10, Tree Height Height of tree will be measured to the !
" {Col. 20-21) nearest meter with BlumedeiscHypsometer i
(Col.49-50) (or any other height measuring instrument)

and recorded in two digit code. Height ;
moasurement will be taken from the base of

tho tree on uphill side to the tip of

its crown. (While mensutngk the hoight of a

tree standing on slope of moregthan 30 ©

with an instrument such as an’Abney's level
necassary slope correction will be made

Slope correction Table is given .at Annexure

III, Height of leaniag tree alsoc would

similarly be corrected]) . Contents

® -8 it .
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MEASURING POINT FROM WHERE ALL MEASUREMENTS -
WILY, BEGIN ALCNG THE AXIS QF THE TREE ~

11.

12.

13,

14.

Clear bole
(Col, 22-23)
(Co1.51=52)

Longitudinal
Form

{Col. 24)
(Col, 53)

Code Iten

Clear bole is the length between the base
of a tree upto the begniing of the

regular crown., It will be determined by
measuring to the nearest meter, height
between the base of the t ree on uphill

side to the first live branch with g
Blumeleiss someter and recerded in two
digit code. “In case where the tree forks
below breast beight level the clear bole of
each forked stem would be measured separately
from the point of forking.

Under this it is to be indicated whether
the axis of the stem runs in a straight
line or not. It is not to be confused with
theean of the tree, The information will
be coded as given hereunder,

Description

Very straight Completqﬂ bole in a straight line along the

Slightly
bent

One pawonou=-
nced bend

More than
one pronoun=
ced bend,

Sectional Formm
(Co1,.25)
(Co,.54)

Eltem
Cirfular

. Ellipticalg

Fluted

Butteressed

Natrual Defects

(Co1. 26)
(Co1.55)

axls of the tree

Axis of the bole dViates slightly from the
straight line (say less than 107).

Axis of the bole dgdergomg one pronocunced
bend (more than 10°),

Axis of the bole undergoes morgéhan one
Precnounced bends,

Sectional Form will be observed on the cross
sections of the bole between the stump

and breast height., The cbservations would
be coded as follows:

Degcrintion

When the difference between two diameters
at right angle to each other is less than
one fifth fm of the bigger diameter,

When the differcnce between two diameters
at right angle to each other is more than
one fifth of the bigger diameter.

When the stem cross section shows irrem lar
involutions and swfljings on the bole just
above the basal swell,

Buttresses arise as am out growth f£rom the
base of the tree connecting it with the
roots in order to provide suprort against
toppling. They are like @xaggered fluting
involutions,

Abnormalities which are natural and common
like knots .callous fomation, twisted and
spiral graln etc. will be observed and coded
as follows 1@

- e~
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Code Descrintjion

1 Complete bole length frec of natural defects,

2 Cne third bole length affected with natural defacta,

3 Ywo third bole length affected with natural defects.

4 Full bole longth affected with natural defects,

15, Other Dafectg Defecty cnusod to the ntem by biotic factors
(Co1,27) such as Lorer attack, fire scars,damage by
(Col.56) wild life, qum tapping damaqge, nnd such other

danages caused Ly human agenclies, climber
dmuage obc, these will be coded as followas

Coilg Degperlotion

1 Complnte Lole longth free from dofects,

2 Cno third of bole length defective,

3 Two third of 'bole length defective,

4 Full bole length affected with defects,

16. Total number of Total number of treaes sampled will ke
trees sampled recorded in two difit code,
(Col. 67-68) :

17, District One digit code as given on Form 2 will be
(Col. 69) used.
18, Plot Number Code numbers will be given in order to
n(Col, 70) distinguish the data collected from O.1

ha plot from the data collected from the
additional arceas to form plots of different
sizes viz., 0,2 ha and 0.3 ha plots,

Lode Description
1 0.1 ha plot
2 adctitional area of 0.2 ha plot
3 additional area of 0.3 ha plot,

19, Grid Number Four digit code as explained in Form 2
{Col. 71-74D will be used,

20, Map Sheet Num-

S i F i
ber{Col.75-a0) ix éigit code as explained in Form 2 will

be used,

5, BAMBOO ENUMERATIMN & CLUMP AMNALYSIS FORM {Field FTomm é)_ 3

It may be noted that information concerning total number of
bamboo clumps occurring in the 0.1 ha plot and the additional
areas of the 0.2 ha and the 0.3 ha plots have already been
recorded separately in Field Form 3.

In thic Form, data of individual culms occurring in
certalin saelected clunmpg of the 0.1 ha plot and the additional
areas of the 0,2 ha and the 0,3 ha plota will be recorded separatel-
To identify these three sets of data, proper codes as given in
Para 1,11 wil) be recorded in Col, 16 of this Fum,

.
o “‘
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‘The clumps to be selected would be those which bear
serial nos., 1,9,17,25,33 &tc. ( i.e. the first clump N
and every eighth clump thereafter) of each of the species
occurring in 0.1 ha. plot and the additional areas of the
0,2 and the 0.3 ha. plots.

For carrying out the analysis it would first of all

be determined whether a culm is green-sound, green-Gamaged
dry-sound , dry- damaged or a decayed cdlm. The green
culms (both sound &dnd damaged) are then further classified
as current year's culms, one to two years old culms and
over two years old culms. In the case of dry and decayed
culms (both sound as well as damaged), however, the age
classification is not necessary.. The culms, other than

the current years and decayed culms both green and dry,
are further grouped under diametet at breasst height
classes 2 cms to under 5 cms, 5 oms to under 8 cms and 8 cms
and over,

Hotes For the purpose of this survey a culm would be a
bamboo which has dbh 2 ecms and over and height 2 meters and
over. Bamboos measuring less than these measurements, if
occurring in the clump(s) to be analysed would be ignored
from the analysis,

Coding instructions are as followss

1., Job Numbers Will boﬁined in by the DPU
2 Card Design _
(fol- 4-5) | do=
3 Map sheet No. Six digit code as given earlier
(Col, 6-11) will be used.
4 Crid No, Four digit code as given in item
(Co1. 12-15) 31 FieXd Form 2 (Col, 76~79) will
ke 'used,
5 Plot Number Will be indicated by one digit code
(Cox.16) as indicated in .item 28 Field Form
2 (Col, 58)
_Cpde Bescripntion
1 I ,
1 As per Form 3
X
6 Species Three digit code to indicate
(Col. 17-19) Bamboo species as given at

Annexture I will be used.

L .30
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7Te Clunp Yerlal No, Burial Number of clump analysed
(Col, 20-22) would be given in three digilt code
(e.¢ye 009, 017, 097, 105, 113 etc.)
8. Clump dlamoter The maximum and minimum dilameter of
(Col, 23-25) the clump at its base will be

measurad with a metalie tape, and
Ehoe avorage th) two diamoters would
bo roacornded in contimeters in threo
diglt clo,

9. Clump sizo clagss One i1glt code as follows would be
(Col. 26) used, _
Code Clupn size Descrintilon
Clr!SS '
1 1 All clumps less than 1 meter dia
2 2 Clumpn of dilanmuter betwoen 1 maytor
loug Lhon 2 maturco.
3 J Clumps oll Alomoter 2 malors andl ovar
10, Clump B ratlon All culms occurring in tho elump
(Col, 27-60 soaloclud for asnalyolo would Lo enume-

rataod and each onumerated culm would
be rocomled by dash dot methed undar
lts appropriate colume. The total
number of culms found under each clas
would ultimately be exhibited in two
digit numbers{e,g, 01,02,09,10,11,eta

A culm can easily be assigned to the primary status of
Graean sound, Grecn damaged, Pry Sound, Dry Pamaged or Decayed
class by gsimply observing it, The damage culm wvould be the
ono which has been lopped, grazed or Lrowsed in such a manner
that it 18 broken, Furthor classification into current yegsr
culmn, ono to two years old culms and over two yvears. old culins
would also be made on the basls of earlier field experience,
The recording as slready explained would initially be done
following the dash dot method, under appropriate coluwmns,
Consolidated f£inal data would then be £illed up in the form
mcant for the DPU,

Grecen sound 1) Current Yecars (Col, 27-28)
Thopa ars not to be furthor sube
divided Llnto digneter Clavpooo,

11) One to Two sounsons 0ld are
divided into threuo diameter clasaes
1.8, 2 to under 5 cm {(Col, 29-30),
5 to under 8 an (Col, 31=32) 8 am
and over (Col, 33-34),

111) Over Two Seasons old are
divided into three diameter classes
i.e6, 2 to under 5 em (Col., 35-36)

5 to under 8 an (Col, 37=38) 8 cm
and over (Col., 39-40)

Contents



Green Damaged
Bamboo

Dry Sound Bamboo

Dry Damaged

Decayed

Total number of
culms

11, Average Culm
Height (Co1l.
72-77)

127
{Co1, 78)

Bamboo Quality

.l.1l33..'.

All culms which are green and damaged
will be recorded here. These are
further divided into:

I} Current year's (Col 41-42)
II) One to two seasons old., These

are further divided into diameter
Clagpsg:

i) 2 to under 5 cm(Col, 43-44)

ii) S to under 8 cem(Col, 45-46)
1ii) 8 cm. & over (Col, 47~48)
IX1) Over two seasons old. These

are divided into diameter chises,

i) 2 to &vem under 5 cem({Col, 49-~50)
11) 5 to under 8 enm ( Col, 51-52)
iii) 8 cm and over (Col.53.52 )

Dry bamboo will not be analysed by .
age, They will bpe analysed only in }
three diameter ¥classes viz,

i) 2 to under 5 on,
ii) 5 to under 8 enm
iii) 8 cm and over

(Col., 55_56)
(Col., 57-58)
(Col, 59-60)

A1l culms which
will be recorded
classified under
classes,

are dry and damaged
here, Thece will be
following diameter

i) 2 to under 5 cm. (Col. 61-62)
1i)5 to 8xmm.under g cm(Col’, 63-64)
iii) 8 em and above (Co1l, 65-65)

The number of bumt and rotten bamboos
over 2 meters in length of no atility
will be recorddd under this categ ry
(Col. 67-68)

The total number of culms in each clump
will be recorded here (Col. 69-71)

The average of the heichts of six
culms felled for bakboo Weight data
collectedn (Field Form g) will be
measured in decimeters,

1) upto 1 cm top diameter of the culm
and recorded in Col, 72—~ to 74 in three
digit code,

ii) upto 2 fms top Aiameter of the
culm and recorded in Co, 75~ to 77 in
three digit code,

Cbject of asséssing site
bamboo is to detemnnine the
of site to produce bamboo
given size,

quality for
capacity
culms of
As is the case w

Contents
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i

' trwe- species,’ method of ass®ssing the site
quality for preoducing bamboo 1s indirect
one &g it relies on the standing clumps
in the svtand. In cagse therc are no
optablishod clumup.in nearby arva of
2 hectare the quality cannot be defined,
Code num+ber 3 shoudd be filled in such
cases. The various classes are:s

Sade Detaldax

1 Average culms should have height more
than 7 metres and average DBH more than

&4 4 cniin case of Bambusa speciesk
average heighg more than 7 metres)h

2 Avorage culma nhould have height more
. than 2 metres but avorage PDH leos than
4 cn (in cawe of Bambusa heiyht more than
2 motroes),

¢ L

Notes- Culms more than 4 cm of# 5 cm
in diameter in case of Dendrocalemus spP.
and’ Balbusa species rempectively but
dsxx less than 7 metres in height .
will also be recowerddd under this

qualitY.
3 Bamboo areas not included in quality
g or 2 should be clasoified as quality
4 No bamboo.

1

6 BAMBOO WEIGHT FOM (Field Form 6): For determining
corelation between green and dry weilghts of utilisable
bamboo culm-length , data of each of the bamboo speices
found in the plot will be collecged in this fom. This
form will, however, be filled up for 0,1 ha., plot only in wi
which bamboo has actually been found, A two ha. arsa
around the plot c¢entre will constitute the plot for
this purpose’, : ’

L1

For determining Bambo weight corelation, two
mature bamboo culmsg from culm diameter classes 2 to under
5 cmsy 5 to under 8 cms and 8 cms and over for each
bamboo species will ke selected forpw felling from the
first clump of that species enumerated in the plot, If,
however, the recquired type of necessary number of culms of
any diameter classmx(es) is/are not available in
the ffirst clump, the shortfallwill be made good from
the clump next in the serial order of enumeration,

But, if the necessary number of suiltable culms are not
available from any other clump of the plot, in that case
the recquired number of culms will be cbtalned from the
area in the immediate vicinity of the plot',

™
L R B I -
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For the*pprpose of thts survey a mature culm wuld
be the one which has put on more than two years of growthL

The selected bamboo culms for obtaining the weoight
data will be felled at a height 25 cms above ground level,
The two felled bamboos of each _diameter class will be
numbered as Sample 1 and 2 . *“he total length of each fe:
felled bamboo culms will be measured upto the tip and =
recorded in cols, 23-25, 39-41 Br 55=57 of the Field
Form. The top ends of each felled bamboo culm from a point
whera the diameter is just 1 cm, will then be chopped
off., The length of the ‘culm so left will be &ha
utilizehdle length of the bamboos. The utilisable length
of each culm will be measured and recorded in decimeters
in the appropriate column of the Field Form (Col. 26-31
42-47 and 58-63),

Green welght of both the culms of each diameter
class will then be taken to the nearest 5 égms with the
help of scales and recorded in the appropriate columns.

Now th@¥eg 50 cms long pieces, obtained end each
from the top, middle and the bottom portion of the
bamboo marked@ as Sample 1, will be gut and their grecn
weight would be recorded in the appropttate columns
(69-72), (73-76) and (77-80) against Sample 1 only. It
should be remembered that no corresponding data would
be available for sample 2, and therefore, column numbers
69 to,B80 against sample 2 would pb& remain blank.

'The 50 cms longy sample pieces oﬁkach diameter class
would then be tied with a bamboo strip of the same speices
Before the pieces are tied in a bundle, however, their
diameter class, species code, the plot code, the grid
code, and the. map sheet code would be noted down on each
piece for subsecuent identification.

Coding instructions for filling the forms =axx are
as followss:

(Col, 6-11)

1. Job Number To be filled in by the DPU
2, Ca}SQ5é%I%% —dom
{Col., 4-5)
3 Map sheet No. Six digit ceode as given earlier

will be used,

4 Grid Number Four digt code as given in
{Col, 12-15) item 31 (Field Form 2) &%
will be used.
5 Plot Number One digit code as given in item
(Col., 16) 28 (Field Fomm 2) (Col.58)
will be used,
6 Species Three digit code to indicate
(Col. 17-19) bamboo speices as per Annexure
I will be used.
7 Sample Number Cne digit code viz. 1 or 2

(Col. 20)

as the case may be, to ind,
the bamboo sample culm to ContentS
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which the data‘pertains will be used,

8 g;::n Weight 1) CQulm diameter at breast height

moeasurod in on for diamoter classes
(Col, 21-68) 20 to under 50 cm. 50 to under
80 cm, B0 cm and over will be recorded
agoinst each Sample in column 21 to 22
37 to 38 or 53 to 54 as tho case may be,

11) Tha total height of the felled
baimboo culm obtained by adding the
stem height to the longth measursd upto
the tip will be recorded in decimoter
in three digit code in columnas 23=25,
39-41 and 55-57 az the caso may bo

111) Utilizablo length of felled bamboo
culms measurad in decimeters will be
recorded,

a) upto 1 om top diwmeter of the culm
_in three digit code in cols 26-28,
42-44 & . 58-60 as the case may be,

b) upto 2 an top diameter of the culm in
_three digit code in cols, 29=31
45=47, 61=-63 ag the caso may be.

1v) Weight {in grommes of utilizable
culm length(i.e, upto 1 cm top dia.)
will be recorded to t he nearest

5 grammes in five digit code in ,
columns 32 to 36, 48-to\§£‘or 64 to &8

as the case may. ke, \

9, Data for Dry
Weight Corela- Waight in grammes of the three 50 gmns

tion long pleces cbtainad from the top,
(Col, 60-~71) middle and basal partg of Bamboo marked
* Sample I will be recorded in four digit
‘ cods in Col. 69-72, 73~to 76 or 77 to 80

smmax as the case may bey

LOGULNG & ACCESUIDILITY DATA (Field Forn)@  Coding instruc-
tionn for f£1illing up of the Log lng & Accesaibility Form are
as kafo followsi =

(1) Job Number Will be filled ux in by DPU.

, (Col. 1~3)

(2) Card Dasic _

) (Col, 4-5) do-

(3) Division One digit code as given in Field Form
+ . (Col., 6), 2 will bo used,

{4) Map Sheet No., Six digit code as given in Field Form

(Col. 7-12) 2 will be used.
{ BRXKXXBR X XNRE ¥
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5. Grid No. Four digit code as per Field Form
{Col,13-16)

6. Plot Ho, Cne digit code as given in Field
{Col., 17) Form 2 will ke used .

7. Cbstacle Class
(Col. 18)

Il

(Note: For each plot centre the following informa!
wuld be recorded for an arca of 50 meters radius arol
the plot centre. Mark the two diameters at right
angles directions at the plot centre in NS and EW )

*Obstacles ' for this prupose are defined as bould.
or depressions 35 cmss and above in diameter,

Start moving from the plot centre along any one
of the four radiif and locate the first obstacle which
may be on the line itself or just touching it. Move
along the radius further and locate the next cbstante

and makezx the next to it and so on, till a distance
of 50 metres is covered., Find the distance between
each consecutive obstacle amd nde it down. Repeat the
observations on all the other three rad and note the
readings. Work out the average distanc€ between the
obstacles on kk® all the four radill and fill the form
coded belows:

Code Iten Bescription
1 tbstacle Badly dut up area
Class I '
2 Cbhstacle Average distance lsss than
Class 1I 3 meteres,
3 Cbstacle Average distance 3 meters
Class 1IX to 7 meters.
4 Cbstaclk - Average distance 7 meters an
Class IV more.
5 Obstacle -
Class IV No obstacle,

Be UOff read distance

a) Straight line

iy e i
distance leasure on the map the strai

line distance in meters from
(Cod. 19-23) the plot centre to the neare
polint on the existing
- truckable road and record
i it in five digit code in
cols. 19 to, 23 .

(Note: 1In case the existilng trucka
road is not marked on the toposhee
the same should be as accurately a
possible locatef{on it using all
ingenuity including tak

help of the information Contents
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ol obtainabls from the local forest
officlals and othrr sources).

9 (b3 Road
* This . ,
distance his would be the distance between

the plot centre to the nearest

(Col. 24-28) truckable point aleong which a road
can pos:tibly be located. It would
be inteclligently estimatqgdby toking
into account rond alicnmint considora-
tlonus, tmzkixgn On plain cobatacle
freo tracty, this distance would be
Lho mime ng Lha ptraight line
distunce menti-ned in (g) abova,.
It that would rarely by the casn,

In aatual) fact, tharelfomnm, factoron
Llko #lopm, nurflaceo conditiono
exlulance ull nallnhe, rivers snd
thajr londn obstocles nuture of

t#lopo , mxintence of precipitous
flelds village sgites ditches estc.
vould roaquire the road to wind to
bypass them thereby the road distance
would naturally increase, Considera-
tions of the plausible alignment

to soil erosion susceptability

would nluo affect the ultimate
allignmont and, therefore, should be
pald due attention with due regards
to thouwe and glinllar conpideratlions,
ootimatie thg diptance in woters

and record it in five digit code in
Cols, 24 to 28,

*10. imagﬁg gaggﬁtgnt The following are the major
(cgl 29)a m markets within the catchment.

Their code numbers are given
below which should be used to fill
in Col 29 of the Fonmn.

SE[“'E' IJ‘: :I;g ].

1 Fannjl
4 Vornanm
3 Ulcglhiuldm
4 Porxla
5 Quepernn
G Mnzyao
11, On roand disntance This will be the distance from the
(Col., 30=32) truckable point{as located in

item 9 above} to the nearest

market place indicated above(under

Col 29) . Thiw will be worked

out on the basils of avalilable

infonnation on exlsting motorable

roads. t will be recorded in Con’[entS

LK I
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12. 3lope length

kilometers in two digit code.

This will be determined from .£h
the toposheet , om the topomar
find out the slope length
class of the plot and record
it in oge digit code as

follows

For this purpose first of

centr

locate the direction of
slope on which the plot
ies and then measure

the slope distance from

ridge top as the case
be to the base of the slope

in the valley.

Slope length classes

Total slope length below 100 meters

Class.
(Co1.33)
all
the
tre
may
Code
1
2 Total slope length
300 meters.
3 Total slope length
500 meters,
4 Total slope length
700 meters,
5 Total slope length
900 meters.,
6 Total slope length
1000 meters,
7 Total %lope length
2000 meters,
8 Total slope length
6 6

100 metrres to belbw
300 metres to below
500 meteres to below
700 meters to below

900 meters to below

100¢dmeters to below

over 2000 meters,.

Contents
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Mield-Form No.]

PLOTT APPROACIE FORM

Noto s (o) Plob Apprronch Torm mast be Gl Ted an why le the gourney it progeeness.,
Cid)  While recordiog daltey, it oo eosenlsal to rococd month and yooar alno,
Cove) 10 Tho Mol du viniled on more Lhun one doayu, o geparalo form Tor cach
vintl aobtl]l be Lo bod ap,

1. Davigron and Code . e e iemesesien et Cesaesnse e
2z Dinbeict and iy . . v e e e Petasteesannan rens
$. Mop-oheel ad Cocde . e eav demaus sseasieees eh et e e
) tirid Code . . 3 e waes  seesae 4 w. iseresianasasanenn .
Yo Crew beoder (Nome) . W e e hueseeeriee i eeeaane R e
G, Lop . . te e ises.rastsass sabséaseseiesasesean
7. Time Cin hea ) ot which lel'L Lhe comp fre e s irheaniee eiesareaeeas e
e Danlonee covoarad by veloe To(km) Cereers e 4 hheesasertreriaas e
Y. lLimy token in juurnoey by vebicele e T E T R R
1M Nose of Lhe place upto which journey

wias performed by vehicte. Ceseasras e et tesa e

11. Conspicuous features observed during the . .o.o..aiiieeiisirieriivrsssienerarsnnns
Journoy by vehiele(Deseribe in bhriol?)

12, Drrectron ond diulnan coverml an Toul U v seviisens sretensstiasssanns- frehae e
ta the eolorenco poinl (ko)

15. lime nt which storted on ool tase eass we weirsaens et materr e ..

14. Conspisuous features observed during the ...... o0 ciiiianenraesarerviireescnnnn.

journey on foot{(Describe in breif).

1%, Deseription ol the reference point et isramarrr e ne s Ena et an chee
(Deseribe in delarly),

LI R ] E] LI N N PR A N A R R R R R B L )

® . P B A E B BB S S R U s B A S SN USSR s 2 0 080w

16 Time (in hrs.) at which arrived at the reference ...iveecocscissasriassanrsrsnnes
point.

N I T R R R N R N A R R N LI L B R B A B I

17. Compass bearing from reference point to
the plot approached for commencing SULVEY.......esa.vtcecmcavnssns “eistearearrnannn
(Please give the plot nc. also).

18. Distance of the plol from reference  o....... Cieseet it s eanam s e
point. (km),
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1“\-

-2 - ‘
Datc and Lime at which arrived in Plot 1 Plot 2 Plot 3% Plot 4
Time(in hrs.) at which departed from Plot 1 Plot 2 flot 3 Plot 4

Time {in hrs.) at which arrived at the camp  .........

Remarks {Record the presence of Permanent e e eeaneieran e ce
Roads, Temporary Roads, Lakes, Nalas, Raillway
lines, Fire Lines, Demarcation Lines,
any other item of note, etc.).
ter.....ns cetertrrs e e s G eeersmarssenaeneran et rserrar e e
, Signature of Crew Leader.
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. 27A1ININ)

B

sa1ndy

uonwisualay
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PENEYELEE )

\

wadady
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Nime of Ceew Leader..opeorirerrmmrianisnnes

Group-I

uunviaualay
Bupamol
Lenb ooQuv 1}

25U21N33)

e e

Iap.:.-‘dg

Lyppuap ooquvd

e et

4142 (4445 [46[47 148149 SO151] 5215334155361 57

- b p—

36137138 | 39} 40|

Tree crop

apuappoul 3ng
[

FUIPIILE WeRI)

juawiwady wed

doa2 o3 eapsnluf

uonmizualay

Aypuap sdauv

e a3}y

e

(ramraw ut) MY dof,

shaloys 10 1a4n] Kdound)

uonsoduo? doid

puma Jo uidugp
uonsialap

Card Desige

43

p—

To be filled in only for forest and

sgriculmal tree lands

Soi]

yadap 1108

[SWETH (EI e b le ]

astuxa1 108

Kauasepruod Neg

anoged Yoy

M
muni]

srauiod

(N.B.:Ceis. 58 vo 69 would be blank.)

-

Configurstion

1adey

T 14 [15 161171 18] 194 20] 21[22{ 23] 24] 25]26] 27 28] 29|30 {31132] 33 | 34 135

ado(s uo uonpug

adalg
AyduiBiodu],

smave (v3X]1

|

2an pun’]
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i3

vawial(] w210
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718 L9 |0 fnn]izin
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SAIIPLE  TREE  CARD

(To be read with Ficld form Ho.4)

1, Slio, of Trec (Col.B=90) acierenrscstcasenssssnssossons
2o bpocics corle (Col, 10=12) ¢.eiveesavnssersasascanens
3. Dominance code (Col, 13) .tuieeeececcnccccnnennenonns
e PeBulleUuBe {CoOl, 14=16) weeuvoccssnssnccnsonsessasllel
5, Double Bark Thickness (Cole 17=18) secevecsseeasle
6. Tree Hoight (Col, 19=20) sevesevssocssessncesscaets
7e Clear Bole (Cole 21-22) ,eeesveccssssensossesessls
8. Fonu coe 3

Longituwiinal (Pol.23) Cecescassrescecvresncsecane ey

Sectilonal (Col, 24) eiiceeeveecasssossssasancssanas
9, Defect code 3

Natural (Cole 25) ceceecsccssscccssnsscscosssannssss

Oth(}r (cOl. 26) 2 * a8 ® & d et A+ E s P S s e S EEE s E sy

GPN=Ew1804—-ZCP L3 FRCAI-11=77=10, 000-2A6,
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NLIZNDTR L)
LU T U= ENT LRI FATTUN AND, MAPPING RLPOIRY OF GUA 4

a—— B i aiteaiuite

' 'qu\mz AL

T ™

lhes airve of Lou which haos been covered undey phiolu-interpretulion ond
mquing ig ﬂjtqgted between lunyiludes 739 . 40! Lo 74% - 25" Last ond lotitudes A
14°- 50' to 15°- S0' North (Approx.). It has Savantvadi Pune of Maharashtra L
in North, Arbiaon sea in the West and South-West, Belgaum, Dandeli in the east and Karwa)®
of Karnatoka in the east and south. The main rivers are Chapora, Mandovi and Rechol.
Locat lonmap of the arca is given inFigure No.1.

2, Ub joct ivoy ol 1000 Pholto=-intorprolol jon:

Chotos dnborprot ol ton ol b seonewins Lokan ap Lo oehlove Lho Fol Lureddogg ot jaet bve

) Lo obrnt iy the ren according Lo bund=uie v lasug,
(11} L peepmra Forost osoug eons mapi CHvnnt e mapn ) one B0, 000 Bendos
(1) lo gul, Uhe wroo | hgarss ol dfHerenl forest Lypuo wilh domaily o lanoog
ondd obhor Tond v elosoon,
5 MAprdad Pholoyraphy covaraygs s
Phey dotally of noriol pholo coverago o given bolow 3=
Tank Noo ur spoci Piceal fon . - boiy -
(Y Your ol Phologaphy - Y7278 ) ob., Moreh,

) bende ub phobugrapby
(d)  Comorn vuod
{u Fuiat Jangthe o Comera Lo
(1Y Lowmmd uisn 23 x 23 e,
() lypo ol phutoygraphy Ponchronatie Block & whily
(h)  forward overlap - 60-70% {Approx.}
(i) Luteral overlup 20-30% (Approx.)
The norisl flight rung west Lo oust.

13%0,000 (Approx,)
MK .
1900 v,

[0 T T R

4, Limtlobtions=

(V) M oo 180,000 Gl AP s b nob wuilabiu Tor ppeeion Pt vt iinbio
Bl vrovn deonity e lanpatg von b aani ly ident 1 Eiod on thio seola, Moot af bho e
vt Cuvarmd dicingy The [ ime whon Ehu frson worg 10 lool lusn conditbron st Dot
Ui e wng a0 LIk lyhoud ot wnder ool Jmal Tob (il crovm dunnily in L slut, I Fturin
Lt Bty motdut o coreoel Lhooe donodly with the holp ol Fiold chuocking.

(ii) 1The contrast in the photographs was nol very good.

(iii) It is not possible to demarcate legal boundaries on Egrial
photographs and hence private forest or extensive non forest plantations were also

interpreted with forest.

5. Methodologxi

A brief summary of methodology of aerial photo-interpretation is out
1ined Lelow: -

The aerial photographs on 1:50,000 scale were procured from Survey of Indiz
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The different operations invelved in the interpretation are:-

(i) Ceneral reconnaisancc.
(ii) (ii) Photo-analysis.
(i1i)Field checking.
(1v) Preparation of thematic maps.,
(v) Calculation of area.

(1) Gneral reconnaissanse:

Ihe reconnaissance of the area could not be done due to the non-
availability of vehicle. The pretiminary Pol. key was prepared on the basis of
availoble informalion in the Form of $.0.0. topo maps and National Allas Mafs.
Help wos also Taken from Lhe gimi lar oveas aurveyed by PIS/TSE fomerly.

(1) Pholo=unilysia:

(1) Mogkng Lhe boundory ol project aven s

The acrial pholographs wore lowd tnoa mosuic form and the
boundury ol” Lhe projecl arca was marked on it,

(b) Annotation of aerial photographs:

Importunt features were identified on aserial photographs and
name:d,  Thig was done wilh the help of map.  The indexing of aeriul photographs
win done wilh Lhe hedp of Thight inedex,

(o) Preporolton ol _acrcial photographs:

4

) Principal point, conjugate principal peoint and flighl lines
were marked on cach aerial pholograph.  1n order Lo avoid duplication delineation
of effeclive area was done in each or alternate photograph as the case may be.

{d) Minimum area of delineation:

The minimum area of delineation on aerial photographs will
be 5mm x 5mm and in case of trees in line or river etc. the minimum width was 2mm.

(iii)fField checking:

'y

Field checking of photo-details was done in the month of April,
1981. The sampte plots, where there was confusion were located in field and
pecessary correclions were done on A.P.'s,

After the field verification, interpretation was corrected for
the entire project area. Malching of Fforward and lateral boundaries of
toturprotol ton wou alun done in Lhe werial pholograph,

Gv) Preparabion of Lhematic mopu:

(a) lrunufer of land use classes delineatiun to the base map:

The transference of photo details on to base map was done by
70(F) Party of Survey of India using vertical sketchmaster and stereozoom trans-
feroscope. The maps in the form of ammonia copies were supplied to Forest Survey
India.

Contents



(b) Calculation of area :

13

The calculation of area of different land use and forest

types was done in 70(F) Party with the help of dot grid template.

6.

Forest types in the area:
The main forest types champion & seth (1968) in the area are:

A

»1. Tropical wet evergreen forests.
2. 'TrOpical inoist deciduous forests.

3. Tropical semi-evergreen forests.

| and use and forest cover classes delincated:

The Sallowiroeg D vne elanpen delineoied on the oerad pholagraphe

A, borant Lol

. 'yt Yyl |
1. lLorest wilh % to 200 dengitty 1
111
2. Tforest with 20 to 60% densitty F
11
5. torool willhe 608 and more dengaty A
|
. "Pland ot ron, i
Yoo Dbt in opmn wren b

o boroul Lilank vilban Torest ond hoving Y odenmsty o

7. Scrub forest lund, youny cashew und coppice Sc
regrowlh,
B. Mangrove forest. M

B. Forest Land:

Yoo Agreacaltural Londd, habital ion and Indumd rianl g
e, Provabe orebaedu, Gorden in Lhe ayri- L
culttural Tued and urban arca.

M. Ubboer Taned ke wissbe lond, Polonlial forest i .
and adjoining culbkivation oe habitation having X
ifcas than 5% density.

11. Water bodies like rivers, poends, lake ocean etc, W

Cc. Erosion classification:

A

i) Heavy erosion E]
ii) Moderate erosicn E2
iii) Poor or absent erosion E3

Contents
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Minimum area of delineation will be 5mm x 5mm on aerial
photographs, and in case of trees in line and river etc. the minimum

width will be Zmm.

D. Annotation:-

F-b
=¥,

8. Forest type maps prepared:

The interpreted aerial photographs on 1:50,000 scale were transferred
to base maps by 70(F) Party of Survey of India.

prepared are given as under:-
ag t/10,15%,14,1% and 16 -
O 172, 5,00, ol -
LTI VA I I .

Tatag

Misc, forest with bamboo

-~

L.

5 o Z0% Lree density with
heavi ly eroded area,

The forest type maps

15 Mups,

Area figures :

Arca olotemont of Goa by laod use elosses/forest denaily classes jiu

o ouncdler:

- ——— bt

Lund uue cluusy Arca in hecltare for Total %
density classes.
61% & above 21-60% 5-20%
Forest area
1. Foresl having - 414 414 0.%%
modoral g
orogion(e?) -
2. botonl hhving 47020 a47vnl) 59411 159188 57.2%
puur ult olaserndt
erogion (£*)
3. Mangrove forest - - 468 0.1%
4., Plantation - - 28759 7.9%
5. Bamboo in open area - - - -
6. Forest Blank 5% - - 4547 1.3%
density.
7. Scrub, Young cashew
& Coppice rogrowlh - - 45183 12.4%
Non lNorest arca.
B. Habitat 1on & - - 123283.6 33.9%
Cultivation
9. Otherland and waste land - - 8414 2.3%

Contents



. 10. Water bodies - - -
11. Photo gaps - - -

Total interpretation area

Total Geographical area of
the project.

9225
TFED

356255.6

2.7T%
2.1%

97.9%

364035.6 fectares

100%
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Volume Tables Refecemce! (Indian Forost Records

1,2, 2.4 65 {1979)
D.Y.ll. Lo Lha Loouheal bl

B b S

*10

*L-J

[a )
#a

Byl

Lo
o

70
75
80

.85

D0

Yl

Lol ) Limdwer Tul 1

vl u‘.l

Volumz 3 No.

i LS E———————

Lepalnglla bal-ariea
Yoltal Limdear Tutnal vood

ch)

w (Lokal
Linbe e imnll
oWl

- A AN AN M LA S RmLm e b

« (Stem 5 L heh) s (ol (Seem
Clidary b
riall

S rew )

*U.001 0.0LY *0.002

"L L 0.0uL0 0.015%
0, Uial 0. 190 V. 107
Ue2lY 0,304 0,219

0,376 C.504 0.369

0.599 0.855 0.560

0.074 1.177 0.789
1,201 1.551 1,058

1,379 1,97 1,3G0C

3.,0Qy <ehhid L7713

AV wetatsd 2. 009

a,024 3.5C3 a.025
3.609 4,394 2,991

4.245 1,070 3.495

4,033 5.612 4,039
4,622
5eadd

Sy § B S SARETmAs K B AN 3 mF w
¢

+

Hor

4

-

KD

uer ot ol .

1

0.059
0,142
U.261 .
0,415
0.606 .
0.831
1,093
1.390
1,723
2,092
2,496
2,936

3,412

[ ]
-«

O
%]
(€8]

L4670
5.053
5.672

o e e R e et Sy

4

E1
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COA SURVITY

-

Velum Tol 1= Referenra{Inlian Fors ¢ Nicords Volums 3 Ho, .

1,2, 3,4 & 5 (1074)
DD Xwrlin Xvrlorarys: Coian &drbeorsza o Lagerstreemin 1inee
Cm. Tot,l Total Tobal iy Liba
tlmhur Wel = L}mhwr Vol I'olbald Yobald o
s (hl chn'i' (I'UL 1 l ‘( -‘-L:-'Tn.l' CTULJJ, t.LTn_]:) ar (-‘rgt 11 t’ 1
b neh) tl@h;r + boaneh) Limbert (Stewrt Deerd 4l
bm}l’_ cinall- ' branch) VG
wool) vood)
*10 0,007 0.030 c L0054 0.17% .7 0,004 0,050
*O1h o 0.0%0 0.10% G000 e 19 *0,043 0,151
Y Ge LUV 0,020 0,150 0.313 0.131 0,200
By Yennb Veldlsd Loy 0. u7 0,262 0.469
30 0,302 0.500 0,312 0.491 0,437 0.693
5~ 0,501 0.833 0.408 0.595 0c.658 0,962
40 C.320 1,125 0.517 0.709 0,924 1.274
45 1,102 1.460 0.639 0.833 1.234 1.629
50 1.424 1,839 0.774 0,967 1.590 2,029
Ly 1,700 2,262 O,u12 1,111 1,990 2.472
s]0] 2.1u3 2720 1,002 1,265 2,436 2.959
65 2.640 3.238 1.256 1.429 2,926 3.490
70 1,442 1.603 3L 461 4,064 .,
75 4,042 4,683
8o 4,667 5.345
i) 5,337 6,051
o0 6.052 6,200
gL G.312 7.594
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Xyl c c
o ' o
D.B.Il, ) ~ Voluma. inceund (n°)
Total Llmbor Aotum F Total vood(Total timbo~
branch) £ * amall vood)
V & ~0,244802 + Ve .0,121928 t ¢
2,076294 D 2.955949 D,

20,0 0,109 0.220
21,0 0.129 0,249
22.0 0,151 0.279
23.0 0.174 0311
24,0 0,190 0,345
25,0 0.225 0,381
26,0 0,253 0.418
27,0 0.203 0.457
2U.0 0,314 0.490
29,0 0,47 0.541
30,0 0.302 0.505
31,0 0.418 0.631
32,0 0.456 ' 0.579
33.0 0,496 0,729
34.0 0.238 - 0,780
35,0 0.581 0.833
36,0 0.525 0.888
37.0 0,672 0.944
38,0 0.719 1,003
39,0 0.769 1,063
40.0 0.020 1,125
41,0 0.873 1,188
42,0 0.928 1.253
43,0 0.984 1,320
44,0 1,042 1,359
45,0 1,102 1,480
46,0 1,163 1.532
AP0 1,226 1.€00
40.0 e 290 1,662
19,0 1,356 1,760
E.0 1,424 1.639
51,0 . 1,494 1,920
52,0 1.565 2,003
53,0 1,638 2,087
54,0 1.712 2.174
55.0 1,7e8a 2,262
56,0 - 1,866 20351
57.0 1,645 2,443
58,0 2,026 2,536
59,0 2.109 2,631
60,0 2.193 2,728
61,0 2,279 2,826
G¢2,.0 2.367 2.927
63,0 2,457 34356 3019
64,0 2,458 3.132
€65 .0 . 2.640 3.238
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TIAMINALIA BLELERICA

A
D.B.H, 3 Volume ir round (mBJ
(cm) Total timboristem + Total woocd (Total tirn
b ranch) + small wood)

V=-0,233308 + 2,80375D V=-0,023519 + 2,€72;

16,0 0.035 0. 142

16.0 0.046 0,163
1'7.0 0-059 0'.186
1¢.0 0,074 G 209
19,0 ' 0.090 . 0,234
20,0 0.,1C7 0.261
21,0 0.126 « 289
22% 0.147 C.319
23,0 0.1€9 o, 349
24,0 0,193 o.382
25 .G C,.229 0,415
26,0 . o240 Cedil
27, 0,274 0467
28.0 0.304 0.525
29,0 | _ 0.336 0,565
30,0 0.369 0,606
31k 0,404 0. €48
32.0 D.44r ) 0.692
34,0 0.518 ’ 0% 783
35,0 0.560 0.631
3640 0.602 0.601
37.0 0,647 0,932
348%,0 * 0,692 0.984
39,0 v 0,740 : &xfx3Bx 1,038
40',0 04789 1,093
41,0 0.339 - 1,149
12,0 0.892 1.207
43,0 0.545 1.287
4440 1,001 1,228
45,0 1,055 1,390
46,0 l1.116 1,454
47,0 1,176 1.519
418%0 1.238 . " 1,585
49,0 1.301 1,653
50,0 1.366 ' 1,723
51,0 1,432 1,794
52,0 1,500 1,666
53.0 1.569 1,940
54.,0 1, 640 2.015
55,0 1,713 2,092
56,0 1.787 2,170
5 7.6 1.663 2,249
58,0 1,540 2330
59.0 2,015 2,412
60.6 2.069 2.496
61,0t 2.181 2.581
62,0 2.2865 2.668
63.0 2,350 2,756
64,0 2,437 2,845
65.0 2.525 2,936
66'0 2,615 3.C28

67,0 2,707 3.12;C0ntent8
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g '1@‘-‘-' 2 ) - = : 3._‘4
1 69,0 29894 3,314
- --7040 2,998 . L. 3,412
71»’0 3Ooaa 30511
7240 3.188 36612
. 13,0 3,289 3e714
7440 3,393 A.018
75;0 36495 3923
76,0 3,601 44030
77,0 3,708 4,138
78,0 3,81 4,247
19,0 ‘3.9 4,350
00,0 4,039 4,470
01,0 44102 G504
« D240 4,267 4,609
- 830 4387 &394 4,816
84,0 44502 4,934
85,0 44622 5,053
86,0 4,743 5.174
87,0 4,868 , 5,296
88,0 4,991 | 5e420
‘89’0 5. 117: » 3 5.545
90,0 54244 54672
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i

Terminalia Paniculata

o

D.B _Volume in r_qund.(r.n:l) —
{cm) Total .timber(stem +* Total wood(Tot.
branch) + small wood)

V= 0,35%1€%9 . 3,215392D  V=-0,199035 -

-

Lt R T T e pmyepn——— - -

19%,0 0.GCT.

. 0.1€9
20.0 0.085 0.196
21.0 -04105 | 2,226
22.G . 0.127 . . 0.257 -
23,0 0.151 - 0,291
24,0 . 0e177 0,326
25,0 Qx8g 0,205 0,364
26,0 0,235 . 0.404
27,0 0,267 0.446
20,0 002 0.490
2.0 0,330 0.5306
30,0 0,376 0.584
31,0 0,417 0.634
32,0 0.459 0,686
3340 0.504 0.740
34.0 0,551 " 0,796
35,0 0.599 0,855
36,0 0.650 0,915
37,0 0.703 0.938
38,0 0.758 1,042
39,0 0,615 1,169
40,0 0.674 2.177
41,0 0,935 1,248
2,0 0,999 1,221
43.0 1.064 1,395
14,0 1.131 1,472
45.0 1.201 " 1,551
46,0 1,272 1,632
27,0 1,346 1,715
43.0 1,421 1,800
49,0 1,499 1,808
50,0 1.579 . 1,977
51,0 1.6214 2,068
52,0 1,745 2.162
53,0 1.631 2.257
54,0 1.519 24354
55,0 2,009 2,454
‘5640- 2,101 2.556
57.0 2.195 2.659
58,0 2,291 2,765 .
59,0 2,390 2.873
60,0 2.490 2.983
61,0 2.593 3,095
62,0 2,697 3,209
63.0 2,804 3.325
G4.0 2,913 3.443
65.0 3,024 3,563
66.0 3.136 3.685
G7.0 3.251 3.609
62,0 3,368 3.93C
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1: 2
69,0 3.487 1,064
?O-O - 3'609 4-19']
71.0 3.732 4,327
72,0 3.0857 4,462
73.0 2.504 4.596 -
74,0 4,214 4.737 -
175 o 44245 . 4.878 -
76,0 4.376 - 5,021 -
77.0 4,514 . 5,165 -
70.0 4.652 . 5,212 -
79,0 4,792 .46 -
U0.0 4-933 " 5.612 -
HuUul Vg nbuva lnﬁu:mnflun hnn brnn culiected

foom "he Tadian
1970, Ho.6 from Lho artlele
Shri R.T.Ehvyrua,

orontus’

"'Vul,104,Juno,
vwritton by
Porunl: Manngement &
Mennuration Branch, Foreit Rygcareh Insti-
tute, Dehradun,
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Lager§troemia Lancaolatn

-

D.B.H. Volume in round (MBj
(cm) : :
. Total timper(st.m + Total wood(total tim
{yranch) -« omall wua

V @ «0,230101 +2,99794gD Vo ~0,054847 + 2.95

Touy
. }".. L

¥

.

. . ’. -
L

-

19,0 0.%10 - 0.257
20,0 0.%31 - 0.282
21,0 0.153 - 0l.321
22,0 0,170 - 0.355
23,0 0,204 + 04301
24,0 0,232 * 0,420
2.0 0.202 r 0,469
26,0 0,293 - 0,510
2,0 0,326 0.553
28,0 0,262 - OpbdS 059 Y
2900 0.399 - R‘Zﬁﬁi 0.645
'30.0 0.437 - 0.693
31,0 0.478 - 0.744
32,0 0.520 . 0,795
33,0 0.564 - 0.£49
34,0 "0,.610 - 0.504
*35.0 0,658 - 0,962
*36.0 0.708 - 1,020
*37.0 . 0,759 . 19081
"38.0 0.812 - 1,144
‘39,0 0.867 . 1.208
40,0 0.524 . 1,274
*41.0 0,982 . 1,341
42,0 1,643 » 1,411
43,0 - 1.105 1.482
44,0 1, 169 1,155
45,0 1,234 1,629
46,0 1,302 1,706
47.0 19371 1,784
48%0 v1,442 1,864
49,0 1,515 1.945
50,0 1,590 2,029
51,0 1,666 2,114
52,0 1,745 2.201
53,0 1,825 2.290
54,0 1,907 2,380
5550 1.990 2.472
56,0 2,076 2.566
57,0 2,163 25662
58,0 2,252 2,759
59,0 2,343 2,858
60.0 2,436 2,559
61.0 2,530 - 3,062
62,0 2,626 3.166
63.0 2.725 3.272
* > ...2/-
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l0.2.ltoooo

...1. ) ’2 3 [
64,0 2,624 " T 3.380
68,0 2,926 3.490
66,0 3,028 3,601
67.0 3.135 , 3,714
68.0 - 3,242 - 3.829
69,0 3.351 3.546
70.0 3.461 : 84.064
71,0 3,574 : 4,185
72,0 3,680 ‘ 4,307
3.0 3,604 T 4,430
4,0 3,922 4,556
15,0 4,442 " 4,603
16,0 4,163 © 4,062
18,0 4,300 " 4,040
70,0 2,411 5,275
.79',0 ) 4.530 . " 5.699
800 4,667 " 5,345

-.81.,0 ° 4,797 * 5.483
82.0 4,929 5,628
83.0 5,063 *' 5,763
84,06 5.199 " " 5,906
85,0 5,337 . © 6,051
86,0 5,476 C 64197
.87.0 5,617 6,345
.00.0 5,760 * 6,495
.89 .0 5,905 © 6.647
.90,.0 6,052 " 6,600
.91,0 6,200 "®6.955
02,0 . 6.350 © 7.112.
.93,0 6.502 * 7.271
.94,0 6.656 T 7.43%
.95,0 - 6.812 * 7.594

ot —

r

Notei1 The above information has been collectéd from “The
. Indian Forester" Vpl, 104, June 1978, No. 6 from the
. arciclo written by, Shri R.P. Sharma, Forest Management
. & Mensuration Drangh, Foruat X Resgearch Insitute, ’
) Déhradun. ‘ i
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Careva arborexn

+

D,B.H. Volume in round -cm3;
(cm) Total timboristem + Total wood(Total timber
branch) ., ¥ smll wood)

V = 0,076823 -+ 1.605603 DV = 0;276686 T1.4137C

s
-

) -
[

19.0 0. 146 D 04297
20,0 0.158 0,313
31,0 0.171 0.329
. 22.0 0.185 0,345
. 23,0 e 199 0362
. 24,0 %.214 0.379
2L,0 « 299 0.397
26.0 e 241 0.41%
27,0 0,260 0,033
. 20.Q 04277 0.452
29,0 04294 0,472
30.0 0.312 0.491
31,0 Q.330 Ov5ad .5 (1
32.0 0.349 0532
33.0 0.368 + 0,552
34,0 0.388 0.574
35%0 0.408 0.595
36.0 0.429 0,617
30.0 0.450 0.640
3g,u 0.472 0.662
39,0 . 0.494 0.686
40,0 0.517 0,709
41,0 0,541 0.733
42,0 0.564 0.758
43,0 0.589 0.782
44,0 | 0.614 0.308
45,0 0.639 0.833
4G.0 0.6E5 0.359
47,0 0.691 0.886
48,0 . 0.718 0.913
49°.0 0,746 0.940
50.0 0.774 0.967
51.0 0.802 0.995
5240 0.831 1.024
53.0 0.361 1,053
54,0 0.891 1,082
55.0 0.922 1.111
56,0 0.953 1.141
57,0 0.984 . 1,172
58.0 1.016 1.203
59,0 1.049 1,234

60,0 1,082 1.265
A 0-.02/"
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..;.2DII.

— - o

1 2 .. 3
61,0 1.116 1.297

* 62.0 - - 1,150 - 1.330
* 63.0 1,185 _ © - 1.363
64.0 1.220 f21% 1,396

- 65,0 1.256 - 1,429
66,0 1,292 _ - 1.464
- 67.0 1,329 - 1,198
* 68.0 1,366 - 1.533
* 69,0 1,404 - 1,568
* 70.0 1,442 - 1,503

—re—— v ——— o ——

lotus Thu above infonnatlon hus boen colloctod XREM
- from "lho Indlan Porwater" Vol, 104, -June, 1978, No.6

. from tho article rwrititen by Shri R.P. Shamma,
.o FPorest Management-& Mensucation Branaeh®™ Forest
SRR Reseacch Institute, Dehradup. .t
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