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INSTRUCTIONS TOQ CREV TFAITRS,

e

1. A Crow leader is overall iIncharge of the party and is res-onsible for
correct locatlon 'and collectlon of data. You should, therefore, read the instructions
very carefully,

2. SAMPLING DESIGN:

. 2.1. Sampling shall be done in systematically spaced olusters at’3 ™ma, (N,S)
by 4 ¥ms (E.W), Fach cluster, therefore, will revresent approximately 12 Sa. "ms,
Around each cluster there will be three sampling points In such a manner that if thess
sampling polnts are Joined together they will form ai equilateral trlangle whose centre
wlll be the eluster centre. The distance betwesn the oluster centre and the sampling
points shall be 200 meters and the distance between the sampling polnts shall be 328
metoys. .

2.2+ The ecluater 1s to be raferred to by the grid reference of the cluster
centre. Grid reference is an eight dlglt number e,z. 33441093 ( it is alyays an eight
digit number). The first four digita refer to the X-Coordinate 1n grid rilometers and
the last four alglts refer to the Y-Coordinate in grid *ilometers. On 1:50,0™ sheets
the grids are shown in red 1lines one grid ¥ilometers apart and the grid values on the
border of the sheet is shown in grid meters.

2.3 Sampleé point number within a cluster, 1s to be referred to by one
digit. The Northern point 1s mumbered 1, the South-Western polrit is numbered 2 and
the South-Eastern point 1s numbered 3, See the diagram on the first page.

2.4, Gluster centre and the sampling points are marked on the aerial
photographs. The cluster centres are also marked on the 1:50,0N" secale map sheets.
Appendix -I contains a 1list showing the cluster number, C.C. G R,, md* cheet refersnce
and photo. reference.

+

5. LOCATION OF SAMPLE POIET: .

+ - 3,1, Before starting from the camp you should locate the cluster and
sampling points, on the map as well as on photogranhq 40 be surveved., Reference of
map sheet and photographs are given in appendix 1 and hense location should not be
dif ficult, .
3.2. Now declde the approach to the sampling point from the camp, In
each cluster first proceed to the sample point No, 3, because sample tree data is
to be sollected from this point only. Where sample poirt No, 3 1s non-forested, sample
tree data 1s to be collected from sample point No. 2. Whenever this ig non-forested
1t is to be collected from sample point No. 1, Therefore, it 1s advisable to
choose the route in such a manner that sample point 3 is visited first, However,
before leaving from the camp the route to be followéd must be clearly understood by
the study of the map and the photographs should also be studied carefully to locate the
sample point eorrectly,

3.3. The location of sample point should not rresent any difficwulty because
of the availables photographs as well ag maps, Thae Crew leader is solely resnonsible
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points are located correctly because any shift in its location will male all the
‘data collected of no practical use. The crew leader should convince himself abort
the correct locatlon before proceeding ahead for data collection., He should keen
a detalled account in his note book about the route followed to locate the samole
point. A brief deseription of apuroach should also be glven on the P D.%, (Point
Descriptlon Form),

i'_t;ll.'b_huweit_loga,i}gb__oi thg sample veint. It is very important that the samnle

. 3.4, After locating the sample point put & peg 50 cms in length and
10 cms In dlameter. Blaze it at the top facing the direction from which you have
approached the sample point. Write the cluster centre grid reference and the nimbar
of the sample point in copying pencil in nine digits. The last diglt indicating the
mmber of the sample point, For example a reference like 348710211 indicates that the
grid reference 1if the cluster centre is 34871021 and in this olnster 1t is the samnle
point number 1. Select two prominent trees for referencing the sample point, Measure
the distance and the dlrection from each reference tree to the sample point, Blaze tha
reference trees 25 oms. bélow breast height “facing the samsle point and.urite with
copylng percil ( a) ‘sample point reference {b) distance to sample point (e) direction
to samp%e point, These references should also be recorded on the field note book and
on the P.D.F, :

4. DATA COLLECTION:

, 4.1. You ghould be very vrecise and accurate in recording the information.
The information should: be resorded legibly. If you have any doubt aboit the informatic
Yo be filled in a partlcular column leave the column: blank in the form, record all
the informatiem in detail and your own doubts in the field note-book and contact the
Offlicer-in-Charge for guidance. : :

-

5

4.8, ~Whenpvé% one form is not eufficlent for recording all the tres data;
a second form as a continuation gheet may be used. Whenever a continuation: sheet is’
used all the columns from 1 to 8 and 67-78 ghould be filled up in both the forms which
should be stappled-together., : ‘

4.5, To facilitate the data collection without wagte of energy following
sequence for data collection i3 edvised, ’

4.4, Proceed to the sample point three whers in adadition to other data
sample tree form 13" also to be filled in, Iocate the podnt with the help of map
and photographs, Put a peg on the point, Wrlte the sample point grid reference also
write the reference on two trees and write the apnroach? Standing at-the samnle”
polnt take a. tally for B.A.F.-2. Put a serial number on each 'IN' trees ahd record
in. your note book the total mmber of 'IN! trees, |

= e

. 4.5, You can now start filliﬂg the point deseriotion form ( Ref: See”
instrictions for P.D,F.) in the mean tlmo you can direct the Agssi<tant Crew leadsr

to take dimmetor measurement for nll the ! TN '
be ke diima , treos and note it in hi? dlary in the

»
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4,6, Now the assistant crew leader can number all in 'IN' trees sroater
than or equal to 20 cms D,B3.H, 0.B. serially from the-North direction in a sweep.
A1l these trees are the " Sample Trees" { This nesd be done onlr on the point frem
vhere sample tree data is to be colleoted). Also bleze the trees a® about 29 cms,
Below breast height facing the sample point and write the sample tree nmber on i%
In copylng pencil.

. 4,7, By now, you would have completed the point descrintion Yorm, If
not, go ahead, In the mean time the as=istant crow leader can contimie to collact
tsample tree data' and record it in the sample tree cards, tagred on each 'IN' tren.

4.8, After comnleting the point deseription form you can £111 un the
tally sheot ( refer instructions for Tally sheet). (Don't forget to check whether
you have recorded the information for all the 'IN' trees).

4.8,1, By this time the 'sample tree data' must have boen
recorded on the sample tree card., When all'the information hdg been collected and
recorded on the sample tree cards, vou should take up the samnle tree form go to
each tree and transfer the data from sample tree card on to the form. While doing
so you would have an opportunlty to look st the tree and also, in a way, check that
part of the information which has beer collected and recorded by the assigtant
crew leader. .

5. GENFERAL INSTRVCTIONS:

5,1. You arc overall incharge of the party and ghall be responsible
for the progress of the work allotted to you.

) '
5.2, Before procesding on tour ensure that your party 1s fully equipped
with camp and survey equipment.

5.3. Ensure that your party members are equlpned with field dress and
appropriate clothing and bedding, It is deslrable that the personal lugzage should
be light In welght and small in volume., Heavy and superfluous bagsage will add to
your transport problem, ’

5.4. You shall also engure that you have collected the maps and

photographs of the area to be surveved from the office. The maps and the photographs
no longer reguired should immediately be returned. These are meant for aurvey work
anly. The photogravhs and maps are rastricted and on_no agcount phould thege be /Foratg:
ghown to any ong not conpected with the COrzanisation, or te anv/ . . ‘c.., whescever
he may ba. The maps and photographs =hould always be kept ip _vour neprsgnal guatody.
Logs_of maps or photosraphs 1g a eriminal offonge. Damage or loss of these should
igfgg:ately be reported to the Zenal Coordinator, Northern Zone and to the Offlcer-

rge.

A 5.5. You shall collect the data with the help of the crew and record on
the presoribed forms properly cedad.
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5.6, The code nimbers should be legibly written in the forme, The
digits should invariably be written as under:-

1234567890 °!
5.7. Before leaving the plot, make sure
(a) +that all your instruments are properly packed in the rucl-sask.

(b) Look around. the plot to be sure that you are not leaving
any thing behind,

(c) that the plot, when you leave, 1s as ¢lean as you found it. «
Leaving any kind of litter or pack-lunch left overs scattered, ‘
1s not' a good habit, .You can burr it.

5.8. On return to the camp :-

+

ri

¢ (a) OCneck uwp your instrmonts.
(b) Write on the plot deseription form the route to the cluster
centre from the camp and other information from the fleld note
bock ( do it now, don't leave it for to-morrow).

(¢) Re-check all the forms filled during the day and’'rile these
properly.

felonelotto)
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1._PLOT_DESCRIPTION FOR

Col, No, Code No,

=3 Joh )

i-s Card Design ) Leave it blank.

6-7 Report Number ) .

8 : Sub-renort number)  Leave it blank, )

9-10 Crew Leader~ -Two 'diglts, Write your code numbér
(app. 1), You ought to remember this by now.

11 Plot classification~ Ohe digit. Write the suitab'e
oode numbsr dependifig unon the classification given
as under:-

1. The sample point falls outside the survey area.

-

2. Semple point not visited, rejected by ag'rial
reconnaissance or by the study of mans or photographs,

3. Sample point could not be aprroached dus to
inaccbssibility.

4, Sample point or its vicinity visited but tally and
measurement not taken,

NOT% s~ This wlll include those sample woints which are
found in blank or cultivation, point which could not
be reached due to obstructions but are visible

clearly. I4.will also includs the "sample points whers
tally could not be taken 'due to sudden fall or any '
obstruction.

5. Semple polnt visited and all the data collected,
12~-13 State~ Tuwo digit, Wpite code 27 for U.P,
14 Revenue District~ (e digit, Write the code number
of the revenue district in which the plot lieg. This
could bg one of the following.

1. Dahra Dun,

2. Tehri-Garhwal,

3. Uttar-Vaghi,

15-16 ' Forest Division. 1yo gigits. weite the number of the

Forest Division in which the plot lies, This could be
one of the following:-
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Col, No. Codg No,
Name .
01 Chakarata,
02 Tong
03 Yamuna )
04, Uttar Fashi
05 Tehrl
086 Dehra ‘Dun West,
N [

17. . Catehment~ One:diglt. The sample points are dictribuis!
in the following three catchments enly. Urite tha code
number ‘of the catchment. in which the plot lies. T:ils
should be checked from the map shest on which the
catchment boundaries are marked.

* . + Namg? =
1. - Bhagirathi,
2e Thilangana
3. Yamuna ,

18. Land class- One digit. Conslder the present land use
of the area represented by the sample point and classify
An the appropriate land class., Remember, a samle
poednt represente a land class which contains an area of
atleast two hectares enclosing the sample point, Write
the suitable code number of the land class in thias

R column, ;
Deseriptlon:
1. Forest lang,
Ze Agricultural érop land,
D g Non Forestry.Plantationa,
4, Pasture land,
5., . -  Barren lang,
6. Other lands,

The following definitions of the above referred classes
will help you in determining the category of land class
to which the plot belongs.

%gggs&_lgg@ip It includes all lands with forest cover
including bamboo and Palm) of any dengity l.e, areas
with trees and/or scrub growth and where land surface
is not used primarily for purpese other than forestry,
In addition, the following types of land should alsc
be included in this category :- , '

(a) Landg fyom which forests have been clear cut or
‘ ?ﬁiﬁid out whilch will be reforested in the foreeabl
; a.

(b) Publiic and private forasts.
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T
(e) Planted forests lhcluding Walmut vlantati-nr.:

(d) Forest Roads“surrounded by forestq.

(X' et

{e) Murseries surrounded by forests.

(f) Temporarily mnstocked or understoclked areaa. R
(g) Shelterbelta, wind breaks, trees in rows or narrow
~ - gtrips along roadShdnd canal, banks.,

Le

(H} Land surface ocvered 'with serub growth,

- g
NOTE:= In 'BAIRUNI'raréls badly lopned cak forests
are found where the.main‘stem 1s less than 3 metre
in heighb: Such area ““Ehould be classified as " FREST-
LAND", The maln stem belng too low D.B .He cannot be
measured, Do not take such sample point fPor the collectl
of samnle tree data, Fil.l up P, D.F, only,
Ag;igyltural_gggagi- This "inoludes all areas which ave
primarily used for vrowina agricultural crop. It wlll
also include: fﬁrm"forests, where trees are grown togethe
with agricultural orop.  Shifting cultivation areas
wi’ll ralso cotie under -bhis categorv .of land class.
-NanéForastxy Plantgtiogs > This includes areas wlth
trees ‘growth primarily Qlanted for purpose other than
rforestrv"ﬂ“For ‘axariplé ¢ “All Pridt plantations (orcharde
wiltl come' under’ this categary excent Walnut plantations,

e, ﬂ"_ f{‘r’ii'! 1 I ﬂ w ¢ 1“( B M

Pagturérland? -~ Thig includes ‘611 ‘areas used nrimﬂr:lly fo
tha' production” of grasses and fer grazing ,Jpurpose e.g,
high level grasac lands or village pastures.

R R
Barren. 1dtd - Thl Tincludsa ‘areag‘devold of “any 861l an
wvhilch are incapable, of ¢ ‘holdinq any’ vegptative growth '

gegrerocky oﬁtEcro of_perisanent snow cove i
i L‘If__ Pl'fﬂ 13* red areas,

Other- land&:.wThis dncludes ~areas inlhabitation and *
industrial gites, river beds, water, roads, other
théniforest roads: ~Thig adso inecludes those lands
which gammot® be\classified“in ‘any<of ‘the above land: -
cla.sses. e AR ATEIV T A A
Ao el j'* e m%?r-l.»h:prw- v n",v r o 31
EXPLANATIONS s ~E5 o 37 S o 2 S s

- -

! o o -

() Grassy blanks less than 2 hectares in the Ferest
aress should be glassified ag Forest land.

(i1) Plantation xaised primarily ‘for soll conservations

and Aesthetic purposes should be claseified as ®
Foz'est IB'MQ
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(iii') shreds: underiTan =¥ cultdvation , where
da i’*%ﬁﬂeﬁf%aﬁ.’ fm‘@ grown alonz with the
*“‘-‘NEU"F@M Ut‘bpflﬁll be classified as forest 1 nd.
In -S“LH'C‘H I pemark should be glven that the

+ -7 Miaded is,preseﬂtly*beinp used for tanszva cu’tive-
“tion.
. w'_':-r L% 45 i 'I'rH
19. Ledal Statug:~ One digit, This coluna *g o e rlrisd

only for;those*sample podnts In ‘which the clngsif'lcatlc.
under*ldnd &Tdss 15~ Forest Land, For the memaininrng
land -oleagségthig” Y5 to be left blank, Clagsify ths
forest in which the eamnle point lies in ome of the
follow:.ng categories of f regts. For this pulrposs an

L areaaof"‘a‘h"least 2 heetar g should be coneiderad.
e WCategoryss w1 - s
tls . Beserved Fprests:: '- includes areag declared as such
. mder’ the IFA/SFA,» *
y r 4 Jt
iLe Prot ted 1= incl'udea area.declared as such under the
’ t IFA/SFA.. It also includes unclassed‘classified forests

CAF S 0N o i BrTLES L a..;f;mder‘ FQ.restr:Dapar‘tment ﬁ'l It also inecludes arcag
e, ,{wag, ._‘,'::..,J:rmi SLA s hobiPledlindsT ‘section 4y where settlement proceedings
s "‘r' Ll R S are 'in progress).' * ]
ar*of;j ﬂ\; ﬂ-;(-v:,,:"f,.i,,.[.{,ol"" oL -3%.33’35‘” “1r? »I}JF %mﬁ(‘"ﬂﬁ£ [J;_ﬂ} .
1 ,f)q.r'i'LEr{ﬁ’Iﬁ orf ;Emm'itﬁ..l\h_gignal -Rapriiang gd }Er,e_g_;_-ve 8= Includes forest
areas whemf‘ﬁ‘alliﬁg‘sf"’are restricted by legislation.
I . | A g It -alsg ithcludes Toredt.‘tree .growth, ‘planted or
. matiiral mdintained - 'primarily for purposes other .than
# marketable. wood produs tion: w.g. Tree preserves, Parks,
Municipals yood Aends .for' 'assthetlc ourposes ete. Game

.~
'I‘,d'}i S TJ Y ’|A‘"? k] :toﬁ
ié";lﬂ\‘ ¥, ?1@:54";(1‘““- CFeoept

N e gy Tw L
o "*h . ;& ) 2T e - sandturies 3117 not: ¢omé sunder this category.  They
T 1% N L « w11l be ‘elthar 1h Teserved:Forests on mrotected forests
v hi;m £} o _shﬁwﬂ, 5;“ e sdependnnga upon ‘the legal status of the forest.
Far o om o .‘n«r4 .- jOt hey ﬁwt Forests.— It*includes forest area wunder
Pt Ji\q{ oot L g 'bhercontral“*of' Revenueﬂ*llfemrtnent
e ~3 G A O
T, wen 5, 3 " " ~Community. jgr_eﬁi.- includes foreat areas owned by the
CREST DENFRE e " local bodiea, trusts ete; o. g. Pancha_fat Munieipality
e T Ly -ete.r;'-' =
‘i" 't-! i, sAd .-af 4 “ ‘?}‘1 '*+-t P :'E
o1 ' araBes g Exivatg F Q;estﬂ I't ineludes areas owned by private
e n e werred on ‘xre_{*indi‘fidnal-‘!gr*firms op T tE
€ Ll dreabd hi pelfkaandn s 7 S A R
geby g A o Tre t v Undetermingd - It~ includes all foregt lands yhich
enatdrrenmos §Hadt .mq_hp_{irﬂcdmot‘éberrc’laé‘sif:EQd *»:Ln -atfly of the above categories.
- oy bodiibenls o8 flvode pgrogee pLin ™ T . '
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Vegetation:~ One digit. This ecolumn is to bto

filied vp cnly for those sammle point whieh have

been classified ag Forest land under the land clags
column, (bserve the growth in the region to an
extent of 2 hectares or more and claasify 1t in.ene -
of the foliowing clasges. oo )

Doseripfion:

Forest. . ) .
Scrub, .

Tress in line
Cthers,

- L ‘:’

Forest:~ It inciudes all areas having tree cover .

of any dendity excluding trees in line. The following
types-6f land wili also be included in this category.

(aDL“Téﬁﬁofarily understocked or mnstocked areas
. e.g{Ereééntly worked areas,
Cerg '_ BT o :
(le‘Yoﬁﬂg_na%ural“sﬁaﬁdé and forest plantations at
T dny stage ‘of growth,

'(%’ ;1baﬂébnédic§iﬁf§aflon having forest cover,

(d) " Forest roads,fﬁﬁfeams, small open areas in the
" forests and Murwerliecs of less than 2 hectares
which form an integeral part of the forests.

Serub:- Tt includes areas having serub growth, less

than three motres in helght. Abandoned eultivation
and plantations having serub growth will come under .

“this’ catégory, Stunted tree growth where the trees
have not attained the height upto three metres will
also come imder the category e,g, Dyarf Rhododendron
or junipars grpw}ng at higher elevation,

JIxees in line:- It includes row or rows or trees ﬁlantec
on road sides, canal banks or along rallway tracks.,
Otherg:=_  Anything that is not covered by the Forest
Sorub or trees” in line according to the definitions
given*abdvg will be put in this category.

Forest type:~ One diglt. Observe the area represented
b¥ sample“point classify thas crop in one of the
following forest types, provided that it is not less
than 2 heetares in extent, Write the code of the
forest type;}n*this column ;-
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Col, Ko,

22-24 ;
2628
30-32 )

Lode No,

1.
2.

4,

@O A M eh
0 .

I

m-!d)m:P-CNNH‘"

-1@,

Depgription:

Fir ineluding anruce
Blue pine { rail)
Deodar .
Chir

Upland hardwoods
Caka

Mixed conifers
Low land hardwoods.

-

If a specles constitutes 5°% or more of the erop it wdll
form 1ts own forest type., In omSe of mixed conifers ths
mixture of conifers should be 5°% or more of the total
erop present. If there 1s a forest having upland hardwood
a8 woll as mixed conlfers 1ltg forest type will be decided
on the bagls of total percentages of mixed conifers and
upland hardwoods., If conifers are 50% or more it will

be clagslfled under code 7 if hardwoods are 50% or more

1t will be 5. The hardwood mixture may also include oeks
provided oaks do not form 50% or more of the total erop,

Write the code number of the main snecles that constitute
the crcp. If there are more than thres gnecles write

the eode numbers of the oneg that are in sreater
abundance and group the rest as 'others' for which
specles code col, 1s not provided.

NOTE:= If number of species are less than three write
“ 100! in regt of the Bneciea colurm, .
§Dﬁ.§.§1 atOcking_p_arcentm in_foregti= One dlgit.
Observe the_Forest type 1n which the sample point Ues.
Assess the percentage composltion of each epecles by
number of stems, and classify the percentage for each
speoles in ons of the followlng classes:-

Descrintion: ]

Less than 20%. s

"20% to.less than 30%

30% to less than 40%

40% to less than 50%

502 to leass than €0%

60% to less than 70%

70% to loss than 80%

More than or equal to 80%.
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Col, Na.

25)
29)
33 )
54)

35,

36-37

38.

-11=

Write the code for stocklng percentage,(bescd’cn n whne
of gtems) for the speciles indleated in cols. (2p.21)
(28-28) (30-32) in col. 25, 29 and 33 r:s ~ctivel . In
0ol. 34 write the stocking % code for enecles grorpad

as 'others! The sum of columne 25, 29, %3 and ¥1 shon'd
be minimum 8 and maximum 10,

NOTE:~ When "t ig yritten under the s~ecies colimn,
write 'n!' under the corresponding % column 0.g. })

A cvop of Fir-spruce~bluepine has these svecles In the
proportion of 15%, 35% and 50% respectively. Write

the codo number of Fir in column 22-24 and code of
percentage stocking of Fir in column 25, write cods
number of spruce in cclumn 26-28 and the code for
percentage stocking of spruce in column &9, Writo the
code number of blue pine in column 30-32 &nd code for
the % of Blue-pine in column 33, Write '0? in column 34.

EXAMPLE:~ Ir it is pure crop of Blue plne write ocode

mmbar of Blueplne in col, 22-24 and code of blue pine
percentage in col, 25. Write 07" in column 26-.28 and

30-32 and write 'N' in column 29, 33 and 34.

Origin of astand:~ One diglt, Assess the orlgln of the
stand in the fisld and clagaify the information in ome
of the following clasees and write the code in the
appropriate column, :

Natural
Man made

Partlally natutal and partially man made e.g. natural
forests supplemented wlth plantation or natursl regenera-
tion ‘supplemented with artificial regeneration,

Avorage heighti:- Two digits, Measure the height to
the nearest metre of 5 trees out of 10 trees te be
selected for deeclding the size class. Calculate the
average height to the nearsst metre and record in this
eolumn, The average height of the trees wlll be rounded
to the nearest metre and shall be recorded in two digits
in the mp-ropriate colum e.g. if the average tree helght
comes 39,7 m, 1t will be written acdn, If the average

is 8.3 it will be written as N8,

S8izg clasp:= Onhe diglt. Measure the diameters to the
nearest centimetre of 10 trees representing the average
size ( dlametre) of the crop in the forest type to which
the point belong, Calculate the average diameter and
clagsify it in one of the following size eclass and
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Codg No,
write the a-nronriate code in this colvwa.

S51ze Class D>, H, 0.3, D, .Y4.0,° in crma.

e in ems, for gonlfers.  for brrd groe’es.
1. v Belew 30 Tere than &
ét v 3" to leas than 40 5 to les= than 10
5. I11 4" to lega than 50 1" to lang than 29
4, . II 50 to leg< than & 27 to less than 3"
5. I & or more 30 or mors.

Spaging:- One digit, “easure the gpacing of trees
in the vieinity of the sample point to obtain the

average spacing of trees in the foreat, At least

81x meagurements should be taken for the nur-ose.

Clagsify the snacing in the followine classes and

wrlte the code in the aprropriate column.

Spacing in mtrs.

1, Llesa than 1.5

2, 1.5 to less than 3,n

3, 5.0 to leas than 4,5

4, . 445 to leas than 6,0

S, 6.0 to less than 7,5

6, 7.5 to less than 9,9

7. 9.0 to less than 11,5

8. 10.5 to less than 12,0

é. More than or en--al to 12.1

Rogeneration:- One aigit, A1 saplings lea= than 5 cme
in glameter at breast helght ( #ver bark) are to be
congldered as regeneration. Draw a olrele of 2 metres
radlus around the samnle point and count the number of
seedlings and put the ammropriate eode.
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Deacrivtion:

More than 15-profuse.

8 to less than 15-adequate
1 to legs than 8-gecanty.

None-Nil,

Crown_Densityi;- Ohe digit. The crown denalty of the

erop in which is represented br the sample point w12 be
studied and the aporopriate code will ba written,

Deseription:
0 to.2

More t_:‘:a:}.g to .4
More than ,4 to .6
More than .6 to .8
More than .8

Forest Potentlal:- A11 those forests where the crown
density is more than N.4 forest potential is not of any
significance and hence the code pertaining %o not
apnlicable is to be written. In all other cases the
land class to which the sample polnt belongs will be
studied and 1t will be “¢bserved whether it i= a potential
land for growing forest or not. While determining

the potentiality of the land olass give due consideratior
to aspeot, soll depth, drainage, crop in the surrounding
area and other biotic and ¢limatic factors., This

column is to be filled in one of the following codes.

Description:

Potential

Non potential

Not applicable. ‘

Slope:~ One digit, Meagure slorse; in uphill and dowm
hill direction over a stretch as long as possible, Tale

j:.he average of the two and elaseify as under and record
in the mroper ocode.
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COL. NO,

i

2.

80 to les= than 70
45 to less than 60
5 to lesa than 45

Less than R20.

Stoniness:~ One digit. Observe an area of 2 hectares -
or more around the plot and consider the extent of
rocks/boulders greater than 25 ems. in diameter. Anything
less than 25 ams. In diameter.weighs less than about

40 kg, and can easily be moved manually, Hence keening
in view stones boulders sreater than 25 cms, classifyr

the plot in one of the following classes and write

the code in the anprouriate column.

s

More than 60% of the land surface is eovered with
stones boulders.

30% to 60% of the land surface ir coverad with stones
boulder., .

Leas than 30% of the land surface is covered with
stonesa /boulders.

Stones/bouldera are absent.

Humus ;- One qiglt., Humus 1s the decomposed organic
matter ( leaves, needles, twlgs ete.) which has become
a part of the urper most xeill horizon. This should be
clearly distingiished from unde -comr@sed leaf litter.
Remove the unde compeied leaf litter from the soil
surface before takinp measurements. Dic a small nit

S cms. deen In the representative area near the samnle
point. Now measure the depth of hwms and write the
code of the class in which it falls,

Dagerintion:

5 cms. or more

£ cma, to less than 5 cme.
less than 2 cms,

Humus absent.
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GOL, NO. .GODE NO,
48

47.48

-15-

Soil Depth:- Cne digit: Dig a pit with " “hkpi" in
tho representatlve area up to a denth of wore tian

80 ems, and measure the denth of the soll below the
undecomposed leaf litter ( i,e. dry.leaves or needles
or twigs) upto the parent rock or glightly mors thon
30 emg, waich ever 1s less., Classlfv the soll denth
In one of the following categories and write the code
number in the appropriate column.

Deserivtion:

Equal to or greater than 30 ems.

20 cms. to less than 30 cms,
10 cmg. to less than 20 cms,
g cms. to less than 10 cma,
legs than 5 cms. nT

No soil.

Altitude :~" Twa dlglits, From the tono shesta 1" = 1 mile
or 1/50,000 £ind the altitude of the sample voint in
metres. Write the altitude in four digits. Romnd off
the last two dlgits into the neareat: hundredth dlgit.

Drop lagt two digits and write the remaining two digits
in the appropriate column, e.g. an altitude of 550
motres should be written as 0550. This should ba rounded
‘of to the nearest hundred i.e. 0,60, Drop the last

two digits and £111 up the remaining two digits iIn

this célum. Idkewise 4500 M. will be 45 Remembor waile
rounding the last two diglts Into nearest hundredth 50

or more will become hundred and less than 50 will be
cmlitted,

Terrain;= One diglt., This refers to the toposraphy in
the vicinity of the sample point, You should refer to
a topographio map or to a photograph as a gulde to
determining this classification, Examine the General
topography over an areca of 6-8 K. sn. Ikma, in the type
of terrain in which the plot 1lles and olagsify the
terrain in which the plot lies and classifr the terrain
in one of the following classes.

Description:

Precipiticus’s~ Steep areas where logglng 1s not possitie.

Steep_slopeg:~ Areas where logging is poseible but with
dlfficulty.
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CODE NO,

3

OB KPP

1 N

-1 6=

Gantly Rollingg:ie Areas with sorles of ron’ed i1
top and gentle slones with the vallevs in betleen
where logging is easy,

Flat o

EXAMPLE:~ A hillock 101-20n M. high covering an area
of about 1 sq. km, surrounded by 4-5 Sn. X¥n=. of gently
undulating area 1z to be clagsifisd as gently rolling.
Fill up this column from the 1ist evailable with the
Officer-in-Charge, |

. i
Agnect:~ One diglt. Aspect refers to the directlon of
the alope. General aspect of the area whereln the

‘sample point lles is to be studied on the map or

Photographﬂ

-

Agpect:

North
Noth-East
Fagt\ .
South-Fast,
South
South-West
West
North-West
None', -
Fill up this column from the 18et available with the
Off icer<in-Charge.

" Number of Forma:= Derending wnon the forme attached

‘with the P.D,F, Write the following codes.
Description:

Tally shest only,

Tally sheet and samnle tree form,

Tally ‘sheet and sample tree form not hece asary,

NO'E:= Tally is o be taken only when land clags ia
Torest land { col. 18, code 1) and vegetation olass ig
Forest ( gol. 20 code 1). In all othor cages Tally

as well as S,T.F. will not be necessary and nsed not be
filled up, When tally sheet is not necessary ( and not

f£illed up) write 5 in this column,
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goL, NO, CODE NO,

86

67-89

- 70

71-78

79-80

. Of all the.-forested polnts vhere tally has
been taken the sample tree data 1s to be collected only

.for one point in the oluster. For other vpoints of the

cluster 5.7 ,F. 1s not necessarv. Thus when thore s
tally sheat only write 1 in this oolumn and when ‘ba.l.lv
‘sheet and S,T.F. both have been filled up write 2,

Sample point pumberi- Che digit, Wrife tho mumber of
the sample point which ig being measured. There ars
three sampling polnts in each cluater. The Northoiu:
sampling point is number 1, South-Western sampling
point 1s number 2 and South-Fastern sampling point 1
number 3, .

Cluster No. Three digits. Write the cluster number Ia
three digits. .
Orid Zoneg:~ Ome digit. The grld zones are mentioned
at the bottom of the man sheet. The codes per‘baining
to various grid zones are glven in appendix II B,
Write the suitable code in the aprripriate. column,

Gluster gentrg Grld Referenge:~ %ight diglts. Cluster
centre grild reference or C.C.G.R, hag to bs talen from
the map sheet. On 1/57,7N gheets the grid are shown
in red lines, one-grid kilometer apart and the Frid
value on the border of the shest Is chown iIn grid ”
metrea. The block Is to be referred to by the grid -
roferance is always an eight diglts number ( e.g.
13357091). The flrst four digits rofer to the -
X-Coordinate. of the grid in grid kllometer and the
last four digits refer to V-Coordinate of the grid in
grid kilometera. The value given mm either ends of
the verticel lines in the maps denote the. value of
X-Coordinate and value given on ends of the horizontal
1lines denote the value of Y-Coordinate.

F4111 in the C.C.G.R, colurn in the form aa
explained above.

Inventory Degign:~ Two digits. Ieave it blank.
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2. _TALLY SHET ( B,AJF.~ 2)

This form 13 to be filled up only when the land class 1s Forest land
and the vegetation olass 1s Forest in the polnt description form. In all other
categorles of land class and Vegetation ¢lass this form is not to be fllled. If the
land class 1s Forest Land and the vegetdatlon class 1s Forest f£111 the tally sheet
as per the instructions given'below:-

F111 up columns 65 to 78 pertalning to Forest type, Point mumber,
cluster number, Grld zone and Cluster Centre Grid Reference as done in the case
of polnt description form, MNow gtand at the sample point and take tally with
the Relagkop for Basal Area Factor " 2! in a gweep starting from the North and
moving In a clock-wise direction making a full ecirele. Ignore dead trees and frees
less then 5 gms, D,B.H,0,B, OCount the total number of "IN' trees and write in
colum B3-64, Also make a record of total number of "IN' trees in your fleld note
book. Romember whenever tally is taken column 6364 must be f£illed up. If there
are no trees in the tally than write 00! and if tally could not be taken dus to
obstruction or inaccesaibllity write "99! in the columm 63-64,

DIAMETER MEASUREMENT :

Meagure the dismeter, over bark, at breast helght ( at a point 1,37 m,
above the base of the tree from the uphill sides, with callipers to the nearest
centimeter,( Round off 0O, 5cm to the nearest even number). Take only ene measuremant
along the diameter polnting towards the sample polnt.

If there is conslderable abnormality at the breast helght then take
the measurement above or below guch abnormality., In case of trees forking below

_._B,H, measure and record diameter at 1.37 m(B.H) consldering each stem as separate
“tree,

n _IN TREES",

Look at the B.H. point of the trée through the 'Relaskop!. If the
tree 1s definltely blgger than the angle projected 1t ig "IN, If the tree is
smaller than the angle projected it ig "OUT", If you camot declde by observation
whether the tree is blgger or smaller than the angle projected, 1t is " Marginal Tree'.

Marginal trees should be checked by actual meagurements of glameter
at B.H, and the horlzontal dletance between the tree and the sample polnt. Measure
the D.B.H.0.B, in cms. and multiply it by ,5536 and let thls value be x. Now ) '
measure the dlstance betwesn the sample point and the tree and let 1t be y metres.
The tree ls "IN" if x is equal to or more than y. The tree is out if x 1s less
than y. A table showing the D.B.H.0.B and plot radius in metre is given below:
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_TABIE- 11
SIZE_OF PLOTS FOR TRERS_OF VARIOUS
T _DIMETRS.
Th T Pt medies W T T TaE T et sty T
C'JY}» e L v - SR e e - - = e 2 T e e
é . 1,6780 # 85 22,0840
10, 53,5360 70 R4,7520
15 v 5,3040 °* 75+ 26,6200
20_ 7,0720 80 +28,2080°
25 ' é;:aéoo‘ " 85’ ’ 30,0560 ’
30 10,6080 90 51,3240
35 i2,3760" - 05 83,5920
40 1421420 100 55,5600
45-r 15.9120 ¢ 105 37,1260 °
50 17.6800 110 38,8960
55 19,4480 115 ‘,4016640
) 21,2160 120 42,4320

L. ™

-

L]

r

from the table,

A

tow -

3

After measuring D.B.H,0,B. read the
If the dlstance measured from t
less or equal to the. plot radiuva it ig a MINM
1s more than the plot radlus 1t 1g an "oum

MMMtu@Lmegﬁmmsnw_ﬂazamLam&immu_

] “f

G A e g WS e aen men e MR e e ewd e emm

f

gorresnonding vlot radius
he tree to ths plot centre is
tree end 1f'the medsured distance

tree. Bvery marcinal iree-mist be-

-
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3, SAMPIE TREE_F@RM,

" This form 1s to be filled up for one sample point in eéach

cluster. It will be normally the sample polnt 3 but when S.P. 3 1s non-forested
£111 up sample tree form for S.P. 2, if even S.P. 2 ia non-forested then fill

up sample tree form for S.P.1, Romember, S.T,F. 1s to be filled up for only those
points which have boen classified as Forest under the vegetation class ( code 1) and
land plass code 1., For other poliits S.T.F. 13 not necessary.

F11) uwp golumns 65 to 78 pertaining to Forest type, sample point
mmber, cluster mumber, Grid zone and oluster cemtre Grid Reference as dene in
the polnt description form. TYou must have already taken ths tally In thls sample
point for filling up- the tally shoet. Take tally again standing at sample point
in a gweep starting from north, All 'IN! trees of 20 cms. and above D.B.H, 0.B,
are your sanple trees, Fix up a sample tree card on all the gample trees. Make
a small blaze on the tree stem about 20 cms. below the breast height point facing
the sample point and write the tree number, in serial order starting from the
north, in two digits, Doad trees ars not.be teken as sample tress. Write the
total mumber of sample tress In column 63-84, If there are no sample tree write
'00' and if tally could not be taken due to @bstruction or inaccessihllity write
‘99" in column 63-84., Also make a record of total number of samnle treses in your
field note book. The dataout each sample tree 1z to be recorded on the semple
tree gard ( fix to the tree ) by the orew members and when it 1s measured. This
data would then be transferred on to the sample tree form by you after gompleting
+the P,D.F. and Tally sheet, While trensferring the sample tree data you will have an
opportunity to chesk the details filled in by the assistant crew Leadar,

The instruction for f11ling up columnwise detail is glven below, ‘
which you should read carefully and wnderstand before f111ing the information,

1. Speglos local neme or Bofanigal pame- Write the name of the
spacles for which you are filling up the S.T.F1 write only the botanical mame but
if the botanloal name is not knmown to you wrlte the local name, However, whenever
local name 1g written the corresponding botanical name should be found out .
through the local farest officer or ascertain from your officers.

' 2. Sarial pumbere Write the serial number of th + two
digits { Col. 9=10), _ ..12&:‘. n 6 tres in

‘ T8, @oiéup_dgz Write the code number of the s~ecles in
thrée digits ( Col, 11-13) for this refer to aprendix IV,

. 4. Dgninance ( Col, 14)- Clarsify the tree in one of the
following classes and write the aprropriate code number.
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1. Deminant

2o Daminated

34 Sadpressed

4, Tree of under storey
, 5. Solitary

6. Abnormal and damaged tree.

DOMINANTs= Tree is defihed as the tell tree whose crown reaches
the general level of the upper canopy.

DOMINATED:~ Tree 1s one which.does not form the unper mogt canopy
but the leading shoot of which 1s not overtop~ed by the nelghbouring treea. Its
height 1s ebout 3/4 of the dominant trees.

SUPPRESSED:~ - Tree is one which reachea only about half the
helght of the dominant trees and 1ta leading shoot 1s definitely over topped by
the nelghbouring trees. ,

NOTE:= A stunted tree or sup-ressed tree standing with its
leader free in a chance gap ghould not be classed as dominant.

TREE (F_I'NDER_ST®REY- 1a a tree which iz part of the understorey.
SOLITARY- & tree, standing elone in e blank,

ABNRMAL AND DERSAWD TREE- 4t includes wolf trees, trees of abnormal form and
demaged trees. ) ]

D,B.H.0.8, { Col, 15-17)~ +towards the sample point. Meacure the diameter, over
bark with callipers, at a point 1.37 m, from the base on the un hill side, to

the nearest on 0.5 1a to be rowmded off to the nearest sven number. Measure

only one dlemeter polnt towards the sample point and gpecord ths dlameter in
centineters ( threa diglts), If the tree 1s forking bolow B.H. { 1.s. 1.37 M point)
thon each stom 1s to be consldered as & separate troe.

TOTAL HEIGHT ( Col, 18-19)-  Measure the: helght of ths tree from the base on
the uphill side of the tree fo the top of the leading shoot with Blume Lelss
Bypsometer to nearest meter 0,5 meter is to be rounded to the nearest even number.
Write helght of the tree in metres in two digits in the column headed " Total
Hedight!., Do not forget to supnly ecorrection factor while measuring tree height

on slopes, .

- [

CLEAR BOLE (_ € ol. 20=-21)- Moasure the holght along the stem of the tree from

the base, on the uphlll side, to the beginning of the reguler crown yith Blume lelss
Hypsaneter, to the nearest metre ( Round off 0,5 M to the nearest even mmber)

and roocord the date in two digits in the column heceded * Clear Bole”,
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Boginning of regular crown in conifers 1s the noint whore the
first complete whorl starts. For broed leaved .specles this polnt may be
recognised ag the place from where the 1st majJor branch takes off or from where

the maln stem forks,

+DEFECT NATURAL ( Col. 22)~ Fxamine ths stem of the tree and c¢lassify ag under on the
basis of the extenE—;f T Matural Defects" and write the cods in the column headed

" Defect Natural",

8 Dogerdption,
Camplote stem length free of natural defects.
the third s_tem length with natural defects.

Two third stem length with natural defects.

- I B Ez
|

Full stem length with natural defects.

NATURAL IFFECTSi= Under this category all those abnormalities are included which
are very natural and normal for .the 4ree e.g. Knots, Callus formation, Twisted or
apiral grain ( of Chir) eote,

While deciding the defects ( Mtural) and their extent, do not
conaider knots as defects for deodar. .

. DEFECT_OTHERS ( Col. 273)-~ Examine the stem and classlfy as under on the basls of the
4 extent of defects caused by 'External Agencles' and write the code in the
colum headed " Dofedt~Othera®.

Code ’. Deseription,

1 Complete atem free of any defects.

2 Che third of stem length with dofecta,
3. Two ‘,l‘;hird of stem length wlth defecta.
4, Full gtem length with defects.

"EXTERNAL AGENCIES DEFRCTS"s Inglude damage caused to the tree stem by pathologlcal
entomologlcal, climatic or blotic factors. D-amage by these agencles may result

in loss of cellulose material and weakenffigz of the strength properties of tho
timbor, These Include, borer attack, fungal attaclk, fire damage, hollowness and
snow and wingd demage eote.

o Lraey

CROIN WIDTH TOJARDS SAMPLE_POINT ( Col, 24-26)- Measure the crown width in a
direotion pointing towarda the-sample point in decimeter and record in three diglts
in these columma.
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BARK- THIC KWESS TOVARDS S.P, ( Gol, 27-28)= ‘Blaze the tres and remeve the bark
making & neat out at the breast helght point, 'basure the hark thlcknese with
a geale having milimeter marking to the nearest milimeter and write in this colum

in two digits, . . o

RADIAL INCREMENT TOVARDS_S.P.{ Col, 20¢30, 51-82)= Collect & core with the
inerement borer at breagt height point. Count the number of anmual ringa from
the periphery towards the pith with tho halp of megnifying glass and measure

the increment in milimeter for

= the last 17 years.
= the laat 20 years,

Record the Increments in two digits in the annropriate columns.

NOTE:~ (1) For counting the anmual ringe ap-ly Fluoroglusine or water
on the core before counting, This will make the rings
look diastinot..

(11) For epecles whore annual rings are not dlgtinct wrlte 'm!
in the colums,

(111) Use a transparent scalé for the meesurement of increment,

Bark thlckness opposite to S.P. ( Col, 33-34)- Moasure the bark thickness at
bredst height opposité to stmple point ms done above and rosord in the ap~ropriate
eolums, i ’ ‘

? Y.
-

‘Radial Increment oprosite’td S.P, (Col. 35-36, 37=39)~ Msasure
the dnoerement in a direotion opnosite to S,P, in the aame malner ag done earlier
and record the increments in the apnropriate columns, Dete for the next tree is
to bo written in the next row and so . If due to any reason certain infermation
is not gollected write the resason for not colleoting the particular information
on the margin of the form.' ‘1so write the Trearon in dataﬁ in your field note book,

INSTRUCTIONS FOR PHOTOINTERPRETATION WOR ¥ 70 BE DONE _BY
AR

g e i e S Y S -

- THE_IWENTORY GREig -

' . The field orews will be provided with merial photographe fof the
locatlon of aample po?.nta. These photographs will also be ‘used for, the photo-
interpretation work to be ‘done by the erews, '

Before leaving the ocamp, you will look into the area, to be
traversed, on the map as well ag on ths phaotographs. You will osrry with you
the photograbha of the area which fall on your yay. Thede photographs will be
studled tnder the lens sterloscose and the Aifferent lehd cléeses sesn on the
ground will be ‘transferred on to the photograph, The following olaasification and

symbols will be used for the purpoge i-
1., I2nd Claggog= The following lénd olasees will be 4dsAtifiedse
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~r {a) Forest Land, - -

T "
+

} -
{b) Agricultural crop land-denote.by svmbol -

() Pasture land ~do-
(:i) 'B:arren lanEf T “ :do;-- ’ .
) {e )’ Non-for;;tw plantations. . Y

(f) Others 2 + - 0

The forest land will be further classif:l.ed into following
categories for identificatlon purngse:-. + Yo

Forest . - Denoted by . 12 )

Tserw 7 - 4 mdo= 8

Tree inllne - . te  =do- ',

Others ) ot R
2. PROCEDRE: T

Fooen T4 -
- Observe the area which is. clearlv vlaible and. 1dentify the
various land uges and its extent, Also study the samo arefon the merial |
photographs- tnder a pocket stereoscope. VWhen the stereoscons vislbn 1g clear
demarcate the varlous land classes on the photograbhs by comparing with the
ground details’ obserted by you. The boundary of a partloular type will be marked
by a con‘binuous line with,stabile pencll and. the landrclass will be. dencted, b
th.e,specified co@e. ' T A ’e T RIS B

4 ! "'ﬂ L]

) Texture, shade, shane of' theiorown ete: will be taken advantaoe

of in detemining the limlts of various types.

For the informatlon .and guldance of the crew leader a brilef )

detail is given below to indléate as to how: sthe: various Forest will look like
cn: the photographs, -

! K t Ghir, for examnle, will give a medlum light gray shade with.
the croim imags round but not distinct ‘and having a light tone. Fail will,
give a crown image that is round, more distinc'b lighter In tone then Fir,
Spruce, and Deodar, At .tlmes spruce apears caimilar to Tlue Pine except that
the crown of;*the Jater is more defused and less defined. The image of ‘blue pine
and Chir pine, may,how.ever, .apnear gimilar, .0k stands give a darker tone -
with unlﬂormity in light and, dens:l.tv, individual, erowns in thase, stands are not
discernib];e due to closed canopy“.

L™
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"t.!}o grownd,

P25

. Ths details gliven above 1la only as gulde line for transferring
dotails on the photographs, However, since the photographa gre of the yaar
1960 there may bo acme erena from whore the forest lnve been cleared or whero ~
plantations havo bean ralsed., In such ¢nse the dotalls mesn on the ground will
not tally with the detalls avallable on the photographa, Therefore, the orow
lendors ore advised to koep this in ming while fixing tho limits of arcas under
various lend clessos, More Importanse should be given to the detalls seen on -

-

5. As the photographs are of the sonle of 1165,0™ and the

 storecscoplo study is reostristed to pocket storoo study omly it ig not pomsible

P

" to go in for dstalled photo-interpretation. The purpose la only to broadly

recogniag the areas under various land use after observing them on the groumd
‘and to leinoa't-e them on the photographs,, With this study nearly 70% of the

study Zoné will be covered and 1t will be possible to separate out tha Foreat amea
and non-foroat area with greator accuracy, This w11l alsc help the crew loaders
to got aome practico in the atudy of aorial photographs., € return to headquarier
the crew leaders should axamine the photographs under the TnjrowMirrer stereoscope
and, . giva_finiahing touches .to-the: boundaries marked in the field.
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APPENDIX- K.

v 1% /1:50,000

Cluater ' Cluster Centre: : 7™ Aorial photographs ! Strip
No. ! rid Reforence ! Map sheet ! on yhich catchment ' No. . "Photo No
1 ' No. ! $5 marked ! !
' ‘ T T Spogification ! !,
) 1 5 T 3 1 a. | A 5 H 8
1. 5678 0770 55F/13 0c79/60 51 20
24 5678 0767 53 1715 -do= -do= ~do-
3y %678 0764 53F/15 “do- ~do= -do-
4, 3678 0761 537/14 ~do- 32 13
B¢ 8632 0770 537/15 ~do= 51 21
6, 5682 0767 53F/13 —do- ~do~ ~do—
74 3602 0764 B3F/13 =do~- =do~- ~do-
8., 3682 0761 53F/14 =~do- 82 14
9, 3682 0758 537714 —=do- =do= ~do~
10, 3682 0755 53F/14 ~do~ ~do= ~do—-
A, 3632 0752 53F/14 <do= 83 - 19 ~
12, BB82 0749 53F/14 ~do- =do=- . .=do- -
134 3682 0748 53F/14 == ~do- =do=
14, 3686 ‘0770 53F/13 <do~ 31 22 7
15, 3686 0767 53F/13 ~do- ~do- -do=
16, 3686 0764 53F/14 ~do~ 32 - 15 -~
17, 3686 0761 55F/14 <do= “do- =do-
18, 3686 0758 53F/14 <do- Zdo~ Zdo-
19, 3686 0755 53F/14 Zdo- ~do~ ~do-
20, 3688 0752 535F/14 ~do= g3 - 20 -
21, 3688 0749 53F/14 <do-= <do= ~do=
22, 36868 0748 53F/14 =do= ~do= -do=
2By 3688 0743 53F/14 <dos g8 . 15 °
194, 5686 0740 53F/14 Zdo= ~do= Zdo<
.85, 3686 O7%7 53F/14 2do- ~do- -
26, 3690 0770 53F/15 S g - g5 -
g. 3690 Q767 53F/13 ®/9/60 “do= ~do~
. 5690 0764 53F/14 ~do- R - {8 -
29, 3690 0761 53F/14 =do- Zdo= ~do~
204 5690 0758 55F/14 ~do= ~do~- ~do-
31, 3690 0755 53P/14 =dow ~do— ~do-
324 3690 0752 53F/14 =do- 33 ° 21
334 86890 0749 E3F/14 ~do~- Zdo- ~dom
34, 3690 0748 53F/14 230~ ~dom ~do=
36, 3690 0743 53F/14 Zdo=- 38 18 -
38, 36890 0740 53F/14 ~do- <do= ~do=
27, 5690 0737 55F/14 do= —do= =do-
23, 3690 0734 53F/15 ~do- -do- ~do~
29, 3694 0773 53F/153 ~do< 29 og
40 3694 0770 53F/1% Sdo< 31 - 8
41, 3694 0767 53F/18 ~do- ~do- ~do=
484 5694 0764 53F/14 <do= 32 - 17 -
45, 3694 0761 53F/14 Zdo< ~do= ~do=
44, 3€94 0758 53F/14 =dos ~do= e
45, 3694 0755 53F/14 do~ do-
46, 3694 0752 535F/14 ~do= 85 - 2 -
47, 2694 0749 53F/14 ~do= ~do= ~do-=
48, 3684 0748 53F/14 do= -d a e
49, 3604 0745 53F/14 Zdo= g6 - o
50, 3694 0740~ ~53F/14 ~do= Ffdo-' f—-’; -
5. e o737 BIF/15 & BBF/14  <do= Sdo= Zaon”
53F/15 T =do— wlO= w1
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537 5698 0836 53 1/3 c/9/60 Jég o
54, 3698 0782 55 J/ <do- 2 e
55 3698 0779 —do~ he dom
56, 3808 0776 ~do~ o=
57, b308 0773 55:r 55F}( =do~ 1 gg
58, 3698 0770 =do- 1 Aom
59, 3698 0767 55 :r/1 &ssF ~do-= ~do~ Ea
0. 3698 0764 © 53F/14 ~do- 32 [
61. z698 0761 53F/14 . ~do= ~do- ~do~
g2, 3698 0758 53F/14 ~do— -do~ ~=do-~
85, 3698 0755 53F/14 ~do- ~do~ ~do-
e 3698 0752 53F/14 =dow 83 85
65, ~5698 0749 53F/14 =do- ~do~ ~do~
66, 3698 0746 53F/14 ~do- ~do- ~do=
€7, 3608 0743 53F/14 o= 38 18
ea, 3698 0740 55F/14 <do< ~do- ;~do=
69, 3608 0737 53F/15 ~do= * 38 18
70, 3702 0836 55173 <do= 18 7
71, 3702 0785 537/ —do< . 29 .32
724 3702 0782 55J/1 ~do- ~do~ o
73, 3702 0779 55.1/1 ~do- =do= ~do-
74, 3702 0778 53771 <do= «do— ~do-
Be 3702 Q773 537 /1 =0 31 27
76, 3702 Q770 533 /1, ~do- -do- ~do~
77, 3702 0767 537 /4 <do~-. ~do~ ~do- .
78, 3702 0784 537 /2 ~do= 82 - {9 -
70 3702 0761 537 /2 =d0= ~do= =do-
80, 3702 0758, 53 I/2 =do- ~do- ~do-
81, 3702 0755 537/% o= 23 S
8%, 3702 OTE2, 637 /2 * Z30= “do- Zdo=
BY 3702 0749 537/2 <0m 0 ~do=
84, 5702 0746 557/2 ~dg= g6 - 19 °
85¢ 3702 0743 53772 <do- “do= “do-
86, 3702 G740. 53T /2 =do=- =d0- ~p~-
87. 3702 G737 537/3 <do~ 57 14
68, 3702 0734, 537 /3 <do- “dom -do-
89, 3706 0833 53173 ~dp- 16 8
o0, 3706 0788 53J/1 Zdo— 26 o4
9l 3708 0785 5357/1 -do— 29 - 84 -~
924 3708 0782 537/1 <do= ~do= Sdo<
93 3706 0779 533 /1. “do- =dn= Sdos
94, 3708 0776 53 J/1 Zdo= o —dom
05, 8706 0773 537/1 <dom 51 - o8 -
g6, - 5708 0770 537 /1 wdo- =do— —doe
97y 3706 0767 53 /1 Zdo- - ~do-
98, . 5708 0764 537/2 ‘=do~ 32 20 °
99, 3706 0761 587 /2 Zdo< ~dom ' dom
100, 3706 0758 533/2 ~do~ 32 20
101, 3708 0755 53772 <do- L 24
o2, 3706 072 537 /2 “do= Zdo- ~do=
103, 3706 0749 533 /5 ~do< -do- ~do
104, %706 0746 537 /2 =do- 36 o -
108, 3706 0743 533 /2 D= =do= —=dom
108, 3706 0740 537 /2 ~dp< - ~do- ~do~
107, 3706 0737 533/3 =do- 87 15 -
108, 3706 0734 ™ 533 /3 ~dos ~do- do
,1090- 8710 0830 53:[/3 30— o8 - Pl
110, 3710 0788 537/1 ~tlom -dom
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1 2 3 4 5 B
111, 378 0785 533/ 00/4 /60 29 - 38
112: 370 0782 537 ~do= ~Com redlOm
113, 3710 0779 533/1 ~do- =Gp=. ~do-
114, 3710 0776 533/1 ~dps =0 ~do-
115, 3710 0773 537/1 -dow 31 ° 29
116, 3710 0770 537/t ~dpw ~do< =do-
117, 3710 0767 537/1 - =G5 =~do- ~8p=
118, 3710 0764 53372 ~do~ 82 22
119, 3710 0761 537 /2 - =G~ =do-
120, 371C 0738 _ 531/2 =do-~ ~dow ~do-
121, 5710 0755 537 /2 =do— 35 25 -
122, 3710 0752 53/3 s ~do= ~do-
—123,. 3710 0749 537/ “ado= ~do= ~do~
124~ _.IZ3710 0746 585 /2 -do— 36 - 22 -
125, 3710 0743 537/2 —do~ 3 =do= “do-
126, 3710 0740 537 /2 ~do=+' ~do- ~do-~
127, 3710 0737 557 /3 <do-= 87 18 "
128, 3710 0734 537/3 0= ~do- ~do=~
129, 3714 0830 551/3
130, 8714 0827 531/3 )
131, 8714 0791 537 /1 ~do= 26 - 28 -
132, 3714 0788 537/1 <dom 0 ~dom
133, 3714 0785 5357/1 =do< 29 - 36
134, 3714 0782 537/1 <do- ~A0m ~do~
135, 3714 0779 53T/, ~Co=- 24 36 -
136, 8714 0778 53T/t <o~ ~do~ -0
137, 3714 0773, 557/1 e 31 A
138, 3714 0770 53771 =do- <do-~ Zdow
139, - 3714 0767 53771 & 537/2 <do- - ~do-
140, 3714 0764 537/2 . =do= 52 23
141, 5714 0781 . 53J/2 <do= ~do -do-
142, 5714 0758 557/ ~do= 52 * 23
143, 3714 0755 ° 53372 =do~ 23 - 28 -
144, 3714 0752 E3J/2 =do= <do= o=
145, 2714 0749 537/2 =do- =0 ~do-
148, 3714 0746 58J/2 ~do< 36 25 -
147, 8714 0743 53772 =do~ =do= = o=
146, - B714 0740 88772 ~do< =dom ~dom=
149, 5714 0737 5353/3 =do~ 37 7 -
150, 3714 0734 533/% =do~ ~do= ~do=
151, 8718 0830 5351/ <do- 17 - 59 -
152, 3718 0827 535L/7 ~do= ~do= <do=
153, 3718 0824 53IM <do- ~do- -dog
154, 3718 0794 53T/1 =dom 26 - 27 -
155, 3718 0791 533/1 wdo— <o ~do-
156, . 3718 0788 53T/1 <do~ ~do= -do-
157, 3718 0785 557/1 <do~ - an -
158, 371G 0782 537 /1 —dow <do= Sdos
159, . . 3718 O779 537 /1 o= " <dow <do=
160, 3718 0778 533 /1 =(0= o -do~
161, 3718 0773 537/1 <do= 3 51
162, 5718 0770 537/1 =~ =do= =do~
163, . B718 0767 537 /2 ~do< ] 24 -
164, 3718 0764 537/2 wdp= ~do= =do=
165, 5718 0761 537 /2 =40 ~do- ~d0m
166,. . . 3718 0753 537/2 ~do~ 33 27
167, 8718 0755 537/2 =do=- ~do- ~do-
168, 5718 0752 55&';2' <~do- =dom = dom
169. 3718 0749 537 /2 ~do= ~do- =30
170, 3716 0746 537 /2 ~do- 36 22 Contents



A 2 3 4 5
171. 3713 0743 5% J/2 0C /9 /60 24
173, 3718 0737 533 /3 A0 18
174. 3718 0734 537 /53 o= ~dn- =do=
175. 3722 0327 531/7 ~do=- 41
gg . 5’;22 0024 _531/7 -d0— =do~ —1Om
. 3722 0797 : -
173, 3722 0794 22}2 _g;’: Ca‘g
179, 3722 0791 537 /5 ~do=- ~do- do
100, 3722 0738 533/5 ~do= g
101, 3722 0705 237 /8 e 4 42
102. 3722 0792 " 537 /5 dom P ~do-
185 3722 0779 537 /5 o . 03
104. . 3722 0776 533 /5 -wj ~ -do- ~do-
185, 3722 0773 " B3T/58537/1 - ~do= ~do~
igg. 3722 0770 "533/1 &553/5 -do- 5
. 220787 y -
109, 5722 0764 Rl o 25
189. 3720~ 0781 533 /5 i ~do~ ~do-
190, 3722 0758 537/2 e 7do- ~do=
191, . 3722 0755 ~227/5 ~do- ; 28
19z, 3722 0752 . 53‘]"/2 ~do~ ~do< o=
153, 3722 0749 53F 72 ~do- ~do- —do=
194, _ 3722 0746 557/2 ~do- ~do~ ~d6-
195, 3722 0743 1% - 25
196, 3722 0740 853/26557 /5 g ~do-~ ~do-=
197, 3722 0737 oy ye 58I/3 o= ~do~- =do-
199, 3722 0754 537 73 ~Co~ - 19
199, 3728 0827 '531/7 -:do- ~do= -do=-
200, 3726 0024 53177 ~do- ' a1
201, 3726 0821 onT ~do- ~do- ~do=
i 531/ ~dg~
202_. 3726, 0800 531/ “do= ‘ 08
203, 3728 0797 : 03
204, 3725 0794 ggg :gg: o ~do-
205, 3726 0791 “533/5 <dow . 50
208.. 3726 07083 "5351/5 o "doj_ oo
207. 3726 0785 53J/5 o ~do- ~do-
208, 3726 782 53775 ~do- 04
209, 3726 0779 537/5 ~dp- ~do-~ ~dow=
210, 3726 0776 53775 <do~- ~do- -do-
211, 3726 0773 537/5 =do- 33
212, 2726~ 0770 537 /5 Zdo~ ~dom ~do-
213. 3726 0767 - 537/6 =do- 26
214. 3726 0764 537/6 ~do~ =do-= “do-
215. 3726 0761 - 537/6 Zdo- ~do- ~do=
. 216. 3726 0758 533 /6 <do=- %0
217. 3726 0755 533 /6 =do=- =do= ~do-
218. 3726 0752 533/6 ~do= =do= ~do~
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1 2 .3 4
219, 3726 0749 53778 &c /a /50
220, 3726 0746 537 /6 ~do-
221. 3726 0743 53T /6 ~do-
222, 3726 0740 ‘53777 & 53J/6 ~do~
223, 3726 0737 53T /7 vy =do-
224, 3726 0734 537 /7 Y =do-
225, 3730 0827 831 /7 . =do-
228, 3730 0824 55L/7& 531:/8 ~do-
227 o~ 3730 0821 531/8 ~do-
228, 3730 0818 531/8 . ~do~
229, 3730 060N 531/8 ~do-
280. 3730.0797 53L/8 & 53T/5 -do-
31, 3730 0794 535 /5 v+ =do=
232, 3730 0791 53J/5 ~do~
233, 3730. 0788 533 /5 do—
234, 3730 0785 537 /5: ~do-
235, 3730 0782 - 53T /5 ~dp=
2386, 3730 0779 53T /5 " =do-
237, - 3730.0776 - 533/5 <do-
238, 3730 0773 “53J/5 ~do=
239, . 3730 0770 537 /5 =do~
240, 3730, 0787 53J/8 ,=~do~
241.” 3730 .0764 '537/6 ~dp=-
242, 3730 0761 537/8 ~do-
243 3730 -0758 537 /s wdo-
244, 3730 0755 537 /8. ~do-
245, 3730-0752 53778 =do-
R4B. . 3730 0749 53778 ~do~-
247, 3730.0748 " 53778 ~do-
248, 3730 0743 " 537 /8 ~do=-
249, 3730 .0740 537 /7 ~do-
250, . 3730 0737 " 53Y/7 ~d0=
251, 3730 0734 537 /7 ~d0w
252, 3730 0731 53T /7 ~do=
253, 3734 0824 531/88531/7 ~do-
254, 3734 0821 551/8 . =do-
255, - 3734 0813 55173 ~do~
256, 5734 0815 - §31/g wdom
RS7. 3734 0803 531/8 ~do=
258, 3734 0800 531/8 . “do-
259: 3734 0797 551/8% 553/5 Sdoe
260, 3734 0794 537 /5 <do-
R61, . 3734 0791 55775 ~do=
262, 3734 0783 537 /5 ~do-
<63, 5734 Q785 537 /5 ~do-
264, 3734 0782 533/5 ~dD-
265, 3734 0779 537 /5 - =dom
266, 3734 0776 537 /5 ~do-
267, 3734 0773 ..537/5 ~do~
2687 3734 0770 537 /5 ~do-
2869, 3734 0787 537786 —do-
270, 3734 0764 537 /5 ~do=-
271, 3734 0761 537 /8 ~do=-
272, 3734 0758 537 /8 “do=
273, 3724 N755 537/6 ~do-

-do=

—do~

"ﬂdo;

=d0-
31

—do-
52 s

33
=~do=

25
~do—
37
‘=do~
-
38 *
18
0w
23
~dO=-

" Zdo~.¥

~do=-

- 26" L3
”—doi

g9 "

-

~do-

- 30

0=
==
31
=dOo~
38
~da=
~do-
33
(-

- i g

=do=
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-51"‘ - "

e et v e o e vk =

1 2 B -
274, 3734 0752 537/8
275. 3734 0749 53576 .
276, 3734 0746 537’6
277. 3734 0745 537 /6
278, 3734 0740 537 /7
279. 3734 0737 53T /7
280, 3734 0734 537/7
281. 3738 0821 531/8
282, %738 0818 531/8
283, 8738 0815 531/8
284, 3738 0812 531/3
285, 3738 0806 53173
286¢ 3738 0803 531/8
287 . 3738 0800 531/8
288, 3738 0797 53If6&55J/5
289, 3738 0794 537/5
290, 3738 0791 53J/5
2ol. 3738 0788 " 537/5
292. 3738 0785 533/5
293, 3738 0782 537 /5
294, 3738 0779 537 /5
295, 3738 0776 537/5
2986, 3738 0773 533 /5
297, . %738 0770 53J/5
£98. 3738 0767 537/6
29, 3738 0764 537/6
200, 3738 0761 537 /6
301, 3738 0758 537/6
202, 3738 0755 537 /6
303, 3738 0752 5337/6
204, 3738 Q749 53J/6
205, 3738 0746 53J/6
2086, 3738 0743 537/8
5077 3738 0740 537 /7
Z08. 3738 0737 537/7
209, 3738 0734 - 537/7
310. 3738 0731 537 /7
311, 3742 0818 53I/12
312. 3742 0815 53IA2
513. 3742 0812 5351/8 #531/12
314, 3742 0809 531/8 &531/12
315, 3742 0806 531/8
316, 3742 0803 531/8
37, 3742 0800 531/8
318. 3742 0797 533/5
319, 3742 0794 - .537/5
320 . 3742 9791 53T /5
321 . 3742 0788 537 /5
322, 3742 0785 537/5
323, 3742 0782 53775
324, 3742 Q779 537/5
325, 3742 0776 53T /5
326, 3742 0773 537/5
327. 3742 077TO- 537/5

-:do-
-do.-

/o /60

~do~-

=g~

=~do-~

0w
38
19

24

25
~do-
R6 -
~do-
Yl T
2a,

wdo-~
~d0o-
_dq..
31

e s e W v

U RS
32
30
=do=-
=do=—
2R
~do-

, ~do~
ng
i8 °
=doy=—
R4
=do—
06
=do=-
33
=do~
~dom
52
N8
=do—
;dq-
.
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1 2 3 -
328, 3742,0767 537/86 ac/9./60
329, 3742 0764 537 /8 ~do-
330, 3742 0761 537/8 <do-
331, 3742 0758 537/6 =do=-
332, 3742 0755 537/6 ~do-

“333, 3742 0752 533 /8 ~do-
334, 3742 0749 537/86 ~do=
335, 3742 0746 537/6 ~do~
338, 8742 0743 537/6 =do~-
337, 3742 0749 533 /7 =do-
338, 3742 0737 53777 =do-
339, 3742 0723 au;fr =do=
340, 3742 0731 533 /7 ~do~
341, 3742 0728 533/7 ~do=-
342, 3742 0725 537/7 ~dp-
343 - 3742 0722 537/7 ~dow
344, 3742 0719 537 /7 <do=
345, 3746 0818 531/1% ~30
846, 3748 0815 53I/1%2 304=A
547, 3746 0812 531712 “do=-
348, 37486 0809 .53L/12 =do-
349. '3746 0806 53L/12 =do=
350. 3746 0803 53L/12 ~doe
351, 3746 0800 53L/12 ~dom
352, 3746 0797 533 /9 ac /9 As0

| 353, 3746 0794 537 fo9 =do-

2554, 3746 0791 537 /o =do=-

¥ 355, 3746 0788 53779 =do=
3586, 3748 0785" 537 /g =d0=
357, 3748 0782 537 /9 ~do-
358, 3746 0779 537/9 <do-
359, 3746 0776 537/9 ~do~
360, 3746 0773 53779 ~do -~
361, 3748 0770 533 10, )

) , J/5,7 & /9 ~do~
262, 8746 0767 537 /8 ‘wdow
363, 3746 0784 53778 =do=
364, 3746 0761 537/6 =do-
365, 3746 0758 537/8 mdo=
366, 3746 0755 537/8 ~do=
3687, ” 3746 0752 537/6 ~do=
{388, 3746 0759 53376 ~do~
i 389, 3746 0746 537/6 <do~
370, 3746 0743 537 /6 =do~
371, 3748 0740 53Y /7 ~do-
372, 3746 0737 537/7 —do-
373, 3746 0734 537 /7 <do-
574, | 3746 0731, 53T /7 =do-
375, 3746 0728 §37/7 ~do-
378, 3746 0725 537/7 <do=-
377, 3746 0722 133 /7 ~do~
378, 3746 0719 R=T/7 ~do~
379. 3746 0716 83T/ =do=

380, 3746 0713 8i3J/8 -do-

—_B e e B o
32 31.
—dow- =do-
=G0— QO
33 31

‘:dO- w30 =
=do=~ ~dow"
%6 52
~do- ~do=
wdow =do=
27 24
~do- ~do=-
=do- -30=
38 17
wdo~ ~do=-
iy ~do=
89 18 +"
wdp= ~doe-
19 12
fa 11
=G~ =do=
~do- =do=
15 12
~do- —do-
~do= s (» IS
26 35
~do= «do=-
= (O ~do~
29 55
~dom ~do~
29 55
~do= ~do~
51 30 -
~dp=- ~do=-
32 32
~do~ -
wd = =do=
23 34°
=do- =dge
<dow o=
~Jo ==
1] 24
=do- «d0-
~J0~ O
37 25
<do=- <do=
-‘dO"' -do-r
38 18 -
=0 =d0w
39 18" "
~do= <dp<
~do-= ~do~-

omd0= ~do=
~dp= =do~
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-3 -

1 2 B e 4
581, 3750 0821 531/1 0c /0760
382. 3750 0818 521712 ~do=
383, 3750 0815 531/12 304-4
384, 3750 0812 531712 ~do-
285, 3750 0809 531712 ~do-
386, 3750 0806 531/12 ~do=
287, 3750 0803 531712 ~do~
388, 3750 0800 531/12 ~do-
389, 5750 0797 537 /9 0 /a/n
%90, 3750 0794 55J /a 3o~
291, 3750 0791 53T /9 ~do-
392, 3750, 0788 - 537 'a ~do-
Z93. 3750 0785 537/9 ~do=-
zo4, 3750 0782 537 /0 -do-
295, 3750 0779 - 533 /a ~do=~
298. 3750 0776 533 /9 ~do~
297 , 3750 0773 - 53J/a =do~-
398, 3750 Q770 537/10 -do-
299, 3750 0767 537 /10 wdo-
00, 3750 0764 53T /10 -do-
401.,- 3750 0761 537 /10 ~do-
£02. 3750 0758 537 /10 ~do~
03, 3750 0755 ‘53T /10 ~do-
£04, 3750 0752 533/10 ~do-
L5, 3750 0749 53J /1N ~Ap=
408, 3750 0746 537 /10 ~do-
407, 2750 0743 537 /10 =do=
402, 3750 0740 537 /11 . =dow
402, 3750 0737 537 /11, ~do-
£1d, 3750 0734 - 537/11 ~dp=
L1, 3750 0731 537711 & 533/7 -do-
42 3750 0728 537/7 % 53J/11  ~do~
4.3, 3750 0725 -~ 53T /7 & 537/11  ~do-
4:4, 3750 0722 533 /7 v mdo-
25, 3750 0719 557 /7 ~do-
4.8, 3750 0716 587 /7 ~do-
47, 3750 0713 537/8 ~do-
418 3750 0710 53J/8 )
419, 5754 0821 53I/12 ~do-
AL . 2754 0818 531/12 304~A
421, 3754 0815 53I1/12 <do-
422y 3754 0812 531/12 ~do—-
493, 3754 0809 53I/12 =do-
424, 3754 0806 53I/12 ~do~
4¢5, 2754 0803 531/12 —do~
426, 2754 0800 531/12 —do-
427, 2754 0797 53J /0 0c/a /60
458, 2754 0794 ,53J /9 "m0
s9, 2754 0791, 537 /9 ~do-
430, 2754 0788 53J /0 -ds-
431. 2754 0785 537/9 o
432, 3754 0782 537/9 =do-
433, 2754 0779 53J /a9 ~do-
434, 2754 0778 53J /9 ~do-

— e GE A B A A o e T

——— P I S )

~do=
g0 -
25

—doe-
il

~do-

Contents




34—

1 & LA NI S
435, 3754 0773 537 /9 0c/9/60
438, 3754 0770 53T /10 ~d0-
437, 3754 Q767 537/10 ~do-
438, 3754 0764 533 /10 -do~
439, 3754 0761 53T /10 -do-
440, 3754 0758 537 /10 ~do-
441, 3754 0755 53J/10 -do—
442, 3754 0752 53T /10 ~do-
443, 3754 0749 537710 o=
444, 3754 0746 53T /10 © =do=-
445, B754 0743 53T /11 & 537 /10 —~do-
446, 3754 0740 537 /11 ~do~
447, 3754 0737 537 11 ~do-
448, 3754. 0734 537 /11, T ~dg-
449, 3754. 0731 53T /11 & 53T7/10 ~do~
450, 3754 0728 537 /11 ~do~-
451, 3754 0725 537 /11 ~do~-
452, 3754 0722 537/11 ~do~-
453, 3754 071% 537 /11 ~do-
454, 3754 0718 53T /11 —do=
458, 3754 0713 55.]'/12 ~do—
456, 3754 0710 537 /12 -
457, 3754 0707 53J/12
458, 3758 0821 53I1/12 304=A
459, 3758. 0818 53I/12 -do=-
460, 3758 0815 53L/12 ~do-
461, 3758 0812 53142 " o
462, 3758 0809 551/12 ~dp-
463, 3758 0806 531/12 ~do-
464, 3758 0803 531/12 ~do~
465, 3758 0800 551/12 <do-
4686, 3758 0797 53T /9 y ~do-
467. 3758 0794 537 /9 ~do-
468, 3758 0791 “53J /9 —do-
469, 3758 0788 537 /9 ~do-
470, 3758 0785 537 /9 ~do-
471, 3758 0782 537 /9 Zdo-
472, 3758 0779 53T /9 ~do-
473, 3758 0776 53F /9 <do=
474, 3758 0773 537 /9 ~do~
475, 3758 0770 537710 ~dom
476, 3758 0767 53T /10 ~do~
477, 3758 0764 537 /10 ~dp-
478, 3758 0761 557 /10 ~do~

479, 3758 0758 53T /10 ~do-
480, 3758 0755 537 /10 wdey -
481, 3758 0782 -53T/10 <dor
482. 3758 0749 53T /10 ~do

e . ——— ' b g - —r

31
32
-do=
=dg=
33
-l -
=do=-
-do_

i L D Sy S U ——

42
3
-m-
0=
36
~do-

AL G w—— S 245 D = o rere————

Contents



o —

e W R ARRT

b e
— - — '“l-:aﬂb\--p-\rw-

O Y ok 217 SR 1 £ | Y 1. S

i ol N T wk 1.
—E41 Jdig 2 R 11
s wriPle —afi. gy
-0 ~oBs o\ oD s s
SMm83. 375850746 #5537 /10 r N Ead-A
-84, 3758-0743 -m53J /11 3 P\ Erlo-
AB5. 37580740 . 55T 11 ~ R ERID=-
-of286, 3758 0737 - .~B3T/11 ~ 4 Tedo-
«0"487 376580734 -1537 /11 3R Fgo-
~0f488 ¢ 3758 0731, ~~53T /11 o & Tdo-
"489, 3758 '0728 .~ 537711 15 Tado-
-or490, 37580725 « #7533 /11 58 T4do~
fdo1. 375630722 23T A v 0 mpeo~
- 15492, 37580719 r o\ oAt B3T 711 {374 T=dom
=5H493 « 3788 0716 aptasd /11 &\ Fmdo-
o494 37 5&30713 ~aE537 /12 G4\ fado-
—0?%95 t 5?5, PO?lq =6555J /12 . ,’“ ‘\:F_"Bﬁ
k596, 37500707 —aha3T /12 AN
n497, 375050704 S op833/12 ~RIET
—oh 498, 376%.0818 337712 A8 feedo=
op499, 57620815 —o8317128 v ops A pedo<
&:500. 37620812 nwiias1/12 R Todo-
~E501. 37620809 gt 53L/12 » gedo=
phear . PR 57670806 e 531/12 #fdo-
_uh 503 37820803 ap53LM2 v A Getio-
—op 0% 3762. 0800 P L ch3IAR - ey, (G
:14,'!1-.505' 5-?;62' 0797 - :."ftb 53J/Q rlir}‘ -r“CG /6 /6‘1
<5 508, 3762 0794 T 537 /9 e A edo=
- o7, 5765 0791 ~ 53779 ~ AT pdo-
5508, 3762 0788 " B3I/ -yt
509, 3762 0785 537 /9 sl 7.500—
510, 3763 0782 ~n 5B o T imdom
- 511, 3762 0779 537/9 - & pecro—
- . 512, 3762 0776 - 537/ - ;‘*‘,'_;ao_
4513, 3762 0773 BRI ARy SICE
L1, 5768, 0770 R 2 [l??‘??o-
LD . 785 0767 1533710 5 fimdo-
- _gig 2322 8;24 o ’,“‘551;10 gt Vinto-
- . 762 0761 53T e de
3518, 3762 0758 "E’ff:gsﬂig ”\’ff%ﬁ.i’i
\T519,, 2762 0755 % 537 /10 Ls idom
520, 3762 0752 ~C 52T AN B g
-of =5a1, 5768 0749 EEBTHO . e
~pl5e2, =762, 0746 ol 5arn0 f o sdo
o8, 3762 0743 =557 /11 AP LT
- U524, 3762 0740 “ 55T 1 "o g dom
525, 3762 0737 = e 1 R SENd
526, 3762 0734 S BT/ v i
+ 7 527, 3762 0731 " "BET /1 L iem
- -528, 3762 0728 53T A1 & ~do-
ggg. 3762 0725 537 /11 ',gi'vho'-'
. 376 - LI
2 0722 537 /11 & 4§ FomGOm
- R ) 5

LBRG 20T
YPYGr BRRE
sevBopnT
Byt s HOEL A 472
srad7rere

2roo-dmee.

ALE0NeE
eaordee
IsetEkank
s dore.
ohsd ¥y
oryodoss,
semrdoiy
FATEADONE
3% CAYE
AL BT
g ldnvg
apep-doss
EMROLEGNSE

xe Loy,
A g
sgrn=doms
& (57~ dorg
ke 30avE
~ g vdors
A '} '?(}r -wg'gt'ﬁ
Pr’fﬁ Ly 7" i-
;,G’:-:T iR\
10 —rdosg
oo 32§y
Angh —dow
Ay ==
gt SR
S e —do=i
wpog=dosy
- 38
=6 360,
g7 ~dosms
R i
W -:d_O“—“’
For B8

t v =dom,
S mdost
L+ =dow
i 890z
Atg., mAgH

Fe B SR

.'aE\a a‘

L
-_,'e‘Ls.-g’

LA Ll

Contents



-3 6=

x
w ' Fay

_..1.....,_......... P ~,‘,.,....g._......... o m— - _.......A..s... R el BT .....‘..5.. R g o —
1531, 5762 0719 837 /11 © . /e go 2
5352, 3762 0718 ss.r/u 8537 /12 =do- -Go~ ~do~
533, : 8762 0713

534, 3762 0710 533/12

535,° 3762 0707 53T A2

535 3762 0704 537/12

55?. 3766 0821 531/16

538, 3766 0818 | 53116

539, 3766 0815 53I/16 -

540, 3766 0812 531/12 %531/16 ) \
541. 3766 0809 531/12 30dwh 14 18
542, 3766 0OBOS 531712 ~do~ 15 16 -
543, 5766 0803 53I/12 30— -do= wdo-
544, 3768 0800 53112 =dg- o ~do~
545, 87688 0797 53J /o a /2 /60 . 26 41
546, 3768 0794 SSJIQ ~do=- ~do- =do-
547. 3766 0791 537 /0 =do= ' ~do~ =dow
5408, 3766 0788 537 /9 ~do= 80 16
849, 3768 0785 537 /9 -do- «do~ Ao
550, 3768 0782 537 /9 ~do- ~do~ =do=.
861, ‘376670779 "68J /o + =00= ~tio~ do-
852, %766 0778 5377 =do= g1 45 °
_553., ;3788 0773 ‘587 /9 des/ ™ do~- «do=
1554 3768 0770 537 /10 ~do~ 2 - 57 -
'§55.4 3786 ‘0767 587/10 =do— ~do~- =do=
556. 5766-0784 ‘537710 ~dp= = Om ~do~
557, :3766 0761 537M0 =30 33, 59
558, 3768 0758 53770 =do-~ ~do- =do-
559, ‘5766 Q755 53T 710 =do~ ~do- ~-do-
560, 37660752 "53J A0 o= 36 40
561, 8766 .0749 63T 10 =do= “dow ~do=
562, 5766 0746 §37 710 =do- -0 —do~
&63. 3766 0743 533 /11, wdp 36 g0 -
£64. 3766 0740 533 A1 wdp=- ~do- ~do=
565, 5788 0737 537 /11 ~do—- -38¢ 23
566, 3766 0734 537 719 <dom “dos ey i
567, 3766 0731 53711 Sap" Tdo- <do=
563, 3766 0728 " 533 M1 ~dow =l ~do=
£689, 8770 0821 531/18 -3 R, -
870, 3770 0818 53116 -

871, 3770 0815 © 531718 - e - . e
572 3770 0812  531/18 EW S
573, 3770 0BO9 531A8 et “t “ T
574, 377070808 53178 P A "

B75. ‘3770 0BOB 531718 o 3 Lo .
576, 8770 080D 53116 & 53T/13 394.4 45 17
77, 3770 0797 537 /13 o 7o /60 g8 ~ 48~
578, 3770 0794 53T /13 g ~dos “dos
B79. 3770 0791 83I/18 . Zdge ~dow Sdg=
580, ' 8770 0788 837/43 =do- 80: - 17"

Contents



1 2 3 N 5
581. 3770 0785 537 /13 Cc/a/60 50
582, 3770 0782 537/13 ~do= =do~
583, 3770 0779 537 /13 ~do= 3
584, 3770 0776 537/1% ~do~ ~do~
585, 3770 0773 537 13 - do~- = do-
586, 3770 0770 53T A0 -do- 32 °
587, 3770 0767 537 /10 Zdo= ~do<
588, 3770 0764 533 /11 ~do~ ~do-
589. 3770 0761 537 /10 <do~ 33
590, 5770 0758 537 /10 ~do~ -do-
591, 3770 0755 .53J/10 ~do~ %3
592, 3770 0752 537 10 <do~ 36
593, 3770 0749 537710 ~do- ~do<
594, 3770 0746 537,710 ~do~ ~do-
595, 3770 0743 53T /11 ~do- <do=
596, 3770 0740 537 /11 = dom ~do-
597, 3770 0737 537 /11 <do= 38
598, 3770 0734 537 /11 <dom <do-
599, 3770 0731 53J 11 ~dow ~do-
600 . 3774 0815 531/16

601. 3774 0812 531/16

602, 3774 0809 521116

603, 3774 0806 531486

04, 5774 0803 551/16 o -
605, 3774 ‘0800 837 /13 394-A 15
606 . 3774.0797 53J /13 ~~do~ «~do-
607 4 3774 0794 537/13 ac /o /60 29
608 3774 0791 537 /13 -do~ ~do-
809, 3774 0788 531./13 ~do- ~do-
610, 3774 0785 537/13 ~dp- 30
611 . 3774 0782 53J /13 Zdo= ~do-
612, 3774 0779 537 /13 ~do- 31
613, 3774 0778 537 /13 ~do-= ~do-
614, 3774 0773 537 /13 ~do~ ~do~-
615, 3774 0770 537 /14 ~do- 32
616, 3774 0767 537 14 ~do- ~do~-
617, 3774 0764 537 /14 ~do- 33
618, 3774 0761 537 /14 ~do- ~0om
619. 3774 0758 53 /14 ~do- o=
620, 3774 0755 537 /14 ~do- ~do~
621, 3774 0752 53J/14 <do~- 35
622, 3774 0749 537 /14 ~do= 36
623 . 3774 0746 537 /14 ~do- ~do-
6824, 3774 0743 53J/15 ~do- 87
625, 3774 0740 537/15. ~dow ~do-
626, 3774 .0737 533 /15 ~dg- 38
627, T 3774 0734 53J/15 ~do= -do-
628, 3774 0731 53J/15 ~dp= 38
629, 3778 0812 531/16

630. 3778 0809 531/16

— o

-—do—

‘=do=-

¢
=dp—
N (e
18

47
-do=
—=do~

~do-
41

—-do=-
=
~d o~
08

42

= (ywe
32 -
=0~
25 °

R4

Contents



e T i el

1 2 . 3 4 !
631. 3778 0806 53I/16.

632. 3778 0803 531/16 _
633, 3778 0800 537 /13 394-A
634 .- 3778 0797 535 /13 ~do-
635, 3778 0794 531/5 @/ /en
636, 3778 0791 537 /13 ~do~
837, 3778 0788 533 /13 =do-
638, 3778 G785 533713 ~do-
639 . 3778 0782 533 /13 “do--
640, 3778 0779 537 /13 wdo=
641, 3778 0776 533 /13 .
642, 3778 0773 53J 714, “do-
6435, 3778 Q770 53J 714 - ~do-
644, 3778 0767 533/14 ~dp~
845, 3778 0764 537 /14 =do~
648, 3778 0761 537 /14 =dp~-
847, 37768 0758 537 /14 ~do~
648 ¢ 3778 0755 537 /14 ~do-
649. 3778 0752 537 /14 ~do-
650. 3778 0749 537 /14 ~do-
651, 3778 0746 537 A4 ~d6~
B52. 3778 0743 533 /15 ~do=-
653. 3778 Q740 53T /15 ~do-
654 , 3778 0737 537 /15 <do-
655, 3778 0734 53T /15 <~do-
656, 3778 0731 537 /15 ~do-
857, 3782 08Z6 531/15"
658, 3782 0838 531/15
659, 3782 0830 531715
660., 3782 0812 531/16
661, 3782 0809 531/16
662, 2782 0806 531/16
663 ; 3782 0803 531/16
664, 3782 0800 537 /13 204-A
665, 3782 0797 53J /13 ~d6="
666, 3782 0794 53J./1% ec /a/en
667, 3782 0791 533 /13 —dom
668, 3782 0788 537 /13 ~dg-
669, 2782 0785 53T 71% ~do=-

- 670, 3782 0782 5313 =do~

671, 3782 0779 533 /13 ~do=
‘672, 3782 0776 53J/13 Zdo-
675, 3782 0773 533 /14 <do-
674, 3782 0770 533/14 <do~
675, 3782 0767 537 /14 Zdom
876, 3782 0764 537 /14 Sdow
677. 3782 0761 533 /14 o=
6'?8|__. 3782 0758 53T /14 —do=

e L . — W e w1 w3 ey e

e e A Ay o . - Y -5_‘- —— e

15
«do-

=y -

~do-
-:dO"'
31
O
32
e
'g-dO"
33
== 00—
—do=-
~do=-
35
%6
~do-
37
=dp=
58
-
=

e ———
A

v e arrwecmer

Contents



~30m

— .

— v b

N e o . L - ——e P A

1 . U SR .. B
679. 3782 0755 53T /14 @ 7a /60 33 42
680, 3782 0752 537/14 ~do- 35 08
681. 3782 0749 537/14 <do- &6 44
682, ‘3762 0746 533/14 ~do~ ~do- ~do=
683, 3782 0737 53J/15 ~do~ 38 27
684, 3786 0839 531/15
685, 3786 0836 531/15
686, 3786 0833 531/15
687, 3786 .0830 531/15
688, 3786 0827 531/16
889, 3786 0812 551/16
690. 3786 0809 531/16
691, 3786 0806 531/16
692, 3786 0803 531/16
693, 3786 0800 533/13 394=-A 15 21
694, . 3786 0797 533/13 -0 ~do- 20
695, 3786 G794 53J/13 ~ @c/afeo 29 78
696, 3786 0791 537 /13 ~do- ~do- ~do-
697. 3786 0788 - 533 /13 i ~do~ 30 21 -
698. 3786 0785 533/13 <do- ~do~ ~do~-
699. 3786 0782 533/13 ~do~ ~do= ~do~-
700, 3786 0779 . -~  533/13 ~do~ 31 51
701, . 3786 0776 533 /13 ~do- =do- ~do-
702. 3786 0773 53J /14 <do- <1 43
703, 2786 0770 537 /14 ~do- “do- ~do-
704 3786 0767 537/14 ~do- ~do~- -do-
705, 3786 0764 537714 ~do- 33 42
708, 3786 0761 . 533/14 ~do- -do- ~-do-
707, 3790 0848 53M/3
708, 3790 0845 55M/3
709, 3790 0842 53M/3 ,
710. 3790 0839 53M/3 - : ‘
711, 3790 0836 53M/3 =do= 12 29
712, 3790 0833 53M/3 Sdo- -do= wdO-
713, 3790 0830 53M/3,4 ~do= -do- -do-
714, - 3790 0827 53M/4 ~do- 13 o0
715. 3790 0824 53M/4 ~do< =do- ~do-
716, 3780 0821 53M/4 -do- ~do- -do-
717, 5790 0818 53M/4 -do- o o0
718, 3790 0812 531/16 ~do- ~do- -do
719, 3790 0809 53LM6
720, 3790 0806 53L/16
721, 5790 0803 531/186
722, 3790 0800 55J/13 2044 15 o0
72354 3790 0797 53T /13 ac /a 760 og - 78
724 3790 0794 537 /13 ~do- ~do- do
725, 3790 0791 537 /13 ~do- ~do- ~do
726, 3790 0788 537/13 ~do- 30 22
727, 3790 0885 533 /13 ~do- ~do- ) * <do
728, 3790 0782 ) 533/13 ~do~ &1 5%

Contents




l ~40=
5 2 3
. " 3790 0779 537/13
0. 3790 0776 533/13
1. 3790 0773 53J/14
52, 3794 0851 53M/3
53 . 3794 0848 5zM/3
By 3794 0845 53M/3
55, 3794 0842 53M/3
%64 3794 0839 52M/3
37 o 3794 0836 53M/3
38, 3794 0833 53M/3
39 . 3794 0830 53M/4
40 3794 0827 53M/4
41, 3794 0824 53M/&
42. 3794 0821 53M/4
43, 3794 0818 53M/4
‘0 3794 0815 53M/4
154 3794 0812 53M/2
46, 3794 0809 53M/4
47, 3794 0806 53M/4
48, 3794 0803 53M/4
49, 3794 0800 55%71
50, 3794 0797 538/1
51, 3794 0794 53N/1
524 3794 0791 53N/1
LI 8794 0788 53N/1
54 3794 0785 53N/
S5e 3794 0782 53N/1
S84 3794 0779 53N/1
57, 3794 0776 53NA
584 3798 0851 53M/3
594 3798 0848 53M/%
60, 3798 0845 55M4/%
2L, 3798 0842 53M/3
62, 3798 0839 53M/3
64 . 3798 0833 53M/%
86, 3798 0827 53M/4
'67-. 5798 0824 53}.174
8 o 3798 0821 53M/4
69- 3798 0818 55}1‘/4
:?0& 3798 0815 53M/4
,31- 3798 0812 1
2. 3798 0809 53M/a
’;;2 3798 0806 53M /2
. 5798 0803 53M/4 + 53N,
775, 5798 0800 551]}_//4 &
776 3798 0797 53N/1
777, 3798 0794 53N/1
778 & 3798 0791 3N/1
779, 3798 0788~ Egn/l
780, 8798 0785 53N/

o=
2a

Contents



T 5 s
- ? o 56
- 31
9,/60
) 3798 0782 53N/1 oc/a/
7oLx 802 0845 53M/3
7o S805 0843 53M/3 i
o 3802 0839 53M/3 - 12 51
785 3802 0836 53M/3 ~do- “dom -do-
782. 02 0833 53M/3 —do- —dom ~d o
el 3802 0850 53M/4 ~do= 18 26
787' 580 = - _:do_
3802 0827 53M/4 ~do- Ziom
To0. 3802 0824 55M/4 ~do- dom ~do-
oo 2 0821 53M/4 o= P 75 -
oy sgo2 06818 53M/4 —do- 2 Zdom
791. 5 02 o1 53M/2 Ao =do~— e
o2 3305 0 53M /4 <do- =do~-
793, 3802 0812 W/ Zdow 15 25
794, 3802 0809 53M/4 - o o
795, 3802 0806 53M/4 EdZ:A R dom
796, 3802 0803 55N/1, 94=A e e
797 . 5802 0800 53N/ -d0-~ o g6
53N/ c /8 /80 .
798 3802 0797 3 L. L —dos
. 53N/1 ~do= do .
799 3802 0794 , - e e
800, 3802 0791 53N/1 - o P
801, 3802 0788 53N/1 ~do~ - Lo
8oz, 3802 0785 558/1 =dom -do-s , -
803. 3802 0782 53N/1 <do- 1 T
804, 5802 0779 53N/1 ~do- ~do~
805, 3806 0842 ggﬁ;‘g
8086, 3806 0839 - .- el
807 3806 0836 53M/% | =do~ _I_Edo_ o
808, 3806 0833 52M/3 ~do- - o
o—
809, 3806 0830 531/4 =do~ - >0~
810, 5806 0827 53M/4 <do- ) B
811, 3808 0824 53M/4 ~do- ~do= -
812, 3816 0821 53M/4 <do— ~dp- -
813, 3806 0818 53M/4 ~do~ 1_3 28
814, 3806 0815 53M/4 <do- ~do~- ~do-
815. 3806 0812 53M/4 ~do= -i-go-_ -4
816, 3806 0809 53M/4 ~do=
817, 3806. 0806 53M/4 -do- ~do- ~dOw
818, 3808 0803 53N/1 J94<A 15 26
819, 3806. 0800 53N/1 -dc}- 29 &
820, 3808 0797 53N/1 @ /9 /60 ~do~- Ao~
821, 3806 0794 53N71 <dom =do~ ~do-
822, 3806 0791 53N/ ~do- ~do~- ~do-
823. . 5806 0788 53N/1 wdo-~ 20 27
824, 3806 0785 53N/1 ~do~ ~do- ~do-
825, 5806 0782 53N/1 ~do- 31 58
826, 3806 0779 53N/1. ~do— ~do~ =dom-
827, 3880 0839 53M/3
8eg, 3810 0836 53M/3
829, 3810 0833 53M/3
830, 3810 0830 53M/4
831, 3810 0827 53M/4 <do- 13 26
832 , 3610 0824 53W4 ~dp- o <dp=
833, 3610 o821 53M/4 ~do~ ~do- ~Jo-
834, 3810 0818 53M/4 ~do= 14 25

Contents



1 - 2 4 8

835. 3810 0815 53M/4 0C/a /60 14 28
836, 3810 0812 53M/4 ~dp~ ~dow ~do~
837. 3810 0809 53M/4 ~do- 15 27
838, 3810 0806 53M/4 ~do~ =do- ~do-
839, 3810 0803 53N/1 394~-A ~do- —do=
840, 3810 0800 53N/1 ~do~" 29 20
841, 3810 0797 53N/1 * 0c/9/60 ~do- ~do=
842, 3810 0794 53N/1 ~do- ~do- ~do-
843, 3810 0791 53N/1 =do- ~do- ~do-
844, 3810 0788 53N/1 <do~ 30 28
845, 3810 0785 53N/1 * Zdo- ~do- ~do~
846, 3810 0782 53N/1 =do- 31 .58
847, 3810 0779 53N/1 R ~d0- ~do-
848, 3814 0830 53M/7

849, 3814 0827 53M/7 y
850, 3814 0824 53M /7

851, 3814 0821 53M/7 .

852 , 36814 0818 53M/7 -

353, 5814 0815 53M/7 =do~ 15 29
854 , 3814 0812 53M/4 ~do— 15 29
355 4 5814 0809 53M/4 " =do~ ~do= 28
356, 3814 0806 53M/4 ~do~ <y A0
357, 3814 0803 53N/1 304=A ~do- ~do-
358, 3814 0800 53N/1 ‘
359, 5814 0797 53N/1 )

360, 3814 0794 53N/1

361, 3814 0791 53N/1

362, 3814 0788 53N/1 0c /0 /e 30 29
363 3814 0785 53N/1 -dg— do~ ~do~-
364 2814 0782 58N/1 * —dow -dow ~do-
165, 3814 0779 53NA ~df- -dp= Zdo-
66, 3814 0776 53N/2 -

67 . 3818 0827 53M/8

88, 3818 0824 53M/8 -

69; 8818 0821 53M/8

70, 3818 0818 53M/8

71. 3818 0815 53M/8 =do- 15 - 30
724 3818 0818 534/8 ~do- =do- ~do~
73 . 3818 0809 53M/8 ~do- —~dom ~do~
T4, 3818 0806 53M/8 " ldo- ~do~ —do=
754 3818 0803 53N/5 ~Zdo-

76, - 3818 0797 53N/5 ~do- ot

7. 3818 0794 53N/5 ~do- 30 30
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1 _2 - — _ __3 ) 4_ 5 o B
878 3818 0791 53N75 o /a /80 30 30

879 . 3818 0779 . 53N/5 ~do=

880, 3818 0778 531/6 B

881, 3822 0818 53M/8 T '

882, 3822 0815 53M/8 <do~- 15 o)

883, 3822 0812 53M/8 3~ -do- . =do-

B84, 3822 0809 53M78 =do= 15 30

885, 3822 0808 53M/8 =~do= ~do= ~do-

886, 3822 0803 53N/5 ~do~ . -

887, 3826 0818 53M/8 . e .

888, 3826 0815 53M/8 =do- 15 ° 31

889. 3826 0812 53M/8 ~do= ~do= ~do~
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APPENDIX TV
~Strorea.robusta,~ ‘ 001
Pimua roxtnrghid 002
Pinus roxt;urghii( Twistod grain) 003
Codrus deodara 005
Placa amitlt.t_liana 0neé
‘Ables piné;gw 007
“Te.ﬁlg."bacoat&;m T 008
Quorcous M ricotrichophora..._
Quercus hinalayana , 010
Quarcus semecarpifolia 011
Botula utilias “-012
Alnus nitide 013
Populus ciliata 014
Tuglans regla 016
Acer 5PP. 016
AescrIva indicn 017
Prunus cornata 018
Rhododendron arboreun 019
Lyonia ovalifalia 020
Celtis auatranlia ozt
Tlrmis walliethang 0g2
Rhus spp, . 023
Horus epp.. 024
Corylus cglurna 025
Se.liprp. 028
\*'“Pmtac;ia integeryima _ 027
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Lamea corcmandellca
Anogolssus iatifolin
Mallotus philippeancnais
Growina app.
Bouhinia spp.
Buchenenia lanaon,
‘Syzyglum cumini
Acaoln catechu
Flous spp.
Bogwellls sorrata
Erythrina suberosa
Pyrue pashlns |
, Ddospyros epp,
_Ougeinia oogoinensis
Bembax ociba
Terminalla bellirka
Cagsia Pilatula
Flacourtiz indien
Kydla ealyeina
Mltmgyna parvifolia
Fhretin lasvig
Ziziphua spp.

Nyctanthes erbortristis

T Enbilicn officinalis

Apgle -marmelos
Boekmerda spp,
Caszonria tomentosa
Id.moni& ‘BTP.

Toorn g¢lliata
Holoptelen Antegrifolia

47~

029
030
031
032
033
034
0358
038
037
038
039
040
041
042
043
044
045
048
047
048
049
050
051
052
053
054
055
056
057
058
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Madinpa latifolia 059
Toerminalia ghobula 060
Lageratroenia parvifollas 061
Adina cordifolla o6z
Butoa monospoerma 083
Cordla dlchotomy 084
____{:‘ahleiohera aleosa 065
Moringa-oleifera 066
Albizia lsbbek 06T
Artocarpus lakoocha 068
Bridelia retusa 069
Dalborgin ailssoo 070
Garuga pinnata 071.
Phoeba lanceolata ' o7R
Phoenix sylvestria Q7%
Prosopls app. 074
Quorcus glauca 075
Machilua odoratissima Q76
Cupressws spp. ore
Thnja compacte o078
Toona serrata 079
Mclin azedorach 080
Klgolia aefricana 081,
Mangifera Indlca 082
Gerdenia spp. 083
. Other miscallaneous 028
Fraxims spp. 099
Robinda peugdncacis 100
Parotia app. | 101

i
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Dofinition of Techploal tomms Qsed in the manual,

BARK Tisguo of stem and root of a trge cutslide the cambium
layer, in oldor treos usually divisible into inner
(1iving) and ocuter ( dend) bari,

z

BREAST -HEIGHT Almost universally adopted ss the standord height for
: nmeasuring girth, dlamoter and basal area of standing

trees. It i3 taken as 4 feot 8 inches(1.3M above
grommd level, n slopes breast holght 1z taken on the

uphill side.

CALLIPER An ingtrument for measuring tres or log dlamaters by

. taking their roctillnear projections cn a graduated

soals,

-CALLUS  Tigsuo that develops after a plant is wounded and tends
to corer the wound.

- CAMBTUM. The actively dividing layer of ceila, ‘which 1isa between

: and glves rise to xylem and pholem, i,e. wood and inner

barki

CANCPY * The oover of branches and foliage formed by tha crowns
of troes in = wood, ., -

---.CRO4IN The upper branchy part of & tree mbove the bole.

' CROWN WIDTH Tho maximm spread of the crown exprassed at its widest
dj—mete-r. '

HEIGHT (TRER) - The streight line dlatance between the ground level and

extromo top of a troe usually mensured on siopes on the
uphill elde of the tres.

INCREMENT BRER An anger-like instrument with a hollow blt, used to

extract ogkes or cylinderas of wood frem trecs with annual
growth ring for increment ond age determination,

TURNOTR_ A portlon of branch embedded in the wood by the natural
. —geowrth of the trec. Tye.lknot 1s"loose™ or "tight" depending
on whothor tho-branch vas dead or living at the time
1t was arbedded.

LITTER The uppor most layer of organic debria{ dead vegetabls
mattergeon a forest floor, froshly fallen or only slightly -
decomposed, an consisting chfefly of leaves but also
ineluding bark fragments, twings, sto,

RINGS ANNUAL 4 hyer‘ of wood procuraed by the growth of cne yoar.

RING FALSE The layer of wood less than a full year's growth and
. seld%ln_ext.anding round the stem; formed when dlamster
-growth 1s iIntorrupted and reswmed during the a
N _ ¢ Contents
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LOAM : A soil compoged of sand, silt and clay in such nroportinns
that tho proportiaos of the soll are not dominqted by any
one of them.

CHELTENBTELT A belt of trees and’/or shrubs maintalned for the nurpose

of shelter from wind, sun, snow-crift, ete.

SHRUB A woodyperenminl plant differing from a perenmial herb
in its persistent and woody stem and less definitely
from a trees in its low stature and its habit of branching
from the base.

STOREY . A horizontal stratum or layer of canony in a plant
cormunity. TForests often have two or more canony layars
each a atorey.

~ TREE SAMPLE A tree chosen ag representative of a glven population
AT for detniled study of one or more of its characteristics.

]

TREE WOLF A vigorous tree, usually of bad form, occupying more snace

than its future value warrants and threatening potentially
better neighbours: usually 2 broad ecrowned dominants.
UIEFRSTCB.EI The lower storey of a forest crop, ¢.g., 2 yoOung cerop
wder sesd bearers, coprice wnder standards, or the lower
storey in a multistoreyed high forest.

WIND BREAK A narrow shelterbelt or other cbwtacle maintained agalnst
the wind,

@H@ﬂ-@* @ta
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i. Introduction

2 Sa ing desisn

i

o Selection of
Sample Treesg

SEGTION = ¥

FORM _FACTOR AIID QJT1, FACTOR STUDY.'

i, The field work for this study will be Carrief out
in accordance with the procedure laid down in the following
paragraphs,

Ze Selection of point for sampling has been done by a
stratified Wo stage sampling, witih vesiriction as to the
maximm nunber of trees to be sumsled at each peoint, In
the first stags, the same point were selacied as for the
Inventory work, On. the basis of @ie inventory results
all the samyle plots were classified into different forest
types. At the second stage of sampling, random selection
of sample plots, from the stratified list of plots, was
done, In each plot the maximum number of treas to be
sampled would be six for each species, In case there are
more than trees of a specles, the selection of six trees
will be doné by randoam sampling,

3s The 1ist of points selected by the above procedure
along with maps sheet nos, grid refersnce, cluster number,
point numbsr and number of trees of each specles te be
felled, are given in Appendix I,

4. To collect the data for Form & Cull Factor data the
trees will have to be felled to enable measurements at
different places along its stem, For this purpese it
is necessary that tree should be selacted unblased and
chould represent the whole pepulation, In each sample
plodt, selected for felling of tress, a tally will be
taken with a Delaskop as for inventory, using B,4,F.-2,
All trees 5 om and over in d,b.h,o, 9,, will be
gerially numbered in the sequence of the tally, The
tally will start from the north direcijon and proceed
in a sweep m clock-wise dircetion till the complete
circle of 360° is made, Wherever three agre more than
gix 'IN' trees pf a species in a sgiple plot, the six
irees to be felled will be selected py random selection,
For grample if fnere are 11 trees Ay a sample plot than
a:r.ter giving a Berla.l nurber to e tree take out a
dhree digit numl;er from the table §f random number and
qgkvidc this number by 11, tho remafnder will give the
26 number which is to be felled, Hepeat thils process
1 the requiyad number of trees nave been selected.
bgﬁ.le selaeti,ng the Urees if the sgme remainder is
obtained in twg or more differont cases only one will
be considered gpd tie srocess will be repeated 1till
a different urge number 1s obtained,
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4, Detglled Field
Procedurs

=55~

5, The total number of trees to be felled of different
specios are given Dbelow :

Fir/Sruce - 40
Deodar - 30
Hluepine - X
thir pine - 30
Oaks - 40
Upland hard woods - 30

8,1 T=o Crew Leader should copy out the approaches of
all the sample points in each clustor whers the felling is
to be done, This work should be completed at the
Headquarters itself where the approach description for
g1l the visited sample points is available,

6,2 Colloct all the tools required for the work

. before procecding to the field, The Crew Leader should

have a list of tools required in the forest and before
leaving the camp he should personally check that all the
tools are beilng taken to the field,

6.3 TLocatc the sample point with the help of apnroach
description photographs and the map sheet of tho area.
I case the peg is not availablo this can be located
with thé help of reference treo,

8,4 In casé tho old sample point can not be located
ingpite of thorough soarch all around the area upto a
radius of 200 meters then locate the sample point
afresh, as it is done by the inventory crew, and fix
the point, Record this fact that the sample point
done by inventory crew could not be located,

6.5 Fill up the volume study form (for standing trees)
in col 1-29 and 64-80 as done in case of inventory.

6,6 From the peg i,e. the sample point, take a Relaskop
tally using Basal Avea Factor 2 and mark all the 'IN?
trees 5 cus and over in d,b.h,o0.b. giving ocach a serial
number starting from the north, )

6,7 Carry out measurement on all 'IN' standing treos

and record in the Tree Volume Study Form in Col,30~-B3
as done while £illing samplo troe form in inventory work,

Contents
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6,8 Mark the B,H, point with J.K, writer In a ring

on all the 'IN! trees and also the side facing the P.GC,
Thig direction mark will bs requirad while measuring the
diameter, towards the point centre and perpendicular to P.GCs

6,9 Fell the tree as near to ground level as possitle,
The trec should be felled in the uphill direciion using
all nrecautions for felling, As far as possibls use
power chain saWs for felling, Oniy where it is not
possible tc use power chain saw due to bigger diameter
of the tree in such cases hand saw may be uged for
folling.

5, Numbering of Te¢ ‘The "cllowing sequence will be used for denoting
tree portion ° the main stem and the branches of a tres which is named
v as tree portion, The main stem from the base upto the
’ leading shoot which be called tree portion 01, In case
of coniferous trees we shall not be taking into
consideration the side branches and hence the tree
portion will alweys be Ol. TIn case of broad leaved
goecies the branches having diameter of 5 cms, d.0.b, and
above at the origin are also to be considered gaparately.
Tha mgin stem will be tree portilon 0l, as in casc of
coniferous trecs, and the branches will be called as tree
portion 02,03,04 and so on depending upon the number of
branches of § cms, d,0.b. and above, Branches less than
5 cms, do0.b, will bo ignored, The figuras below depicts
how the various tree portions are numbered.
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6, Stem wood Megsurement of stem length
measurements

8,1 Moasurc the length of the stem from the breast height
point upto the tip of the leading shool placing the tape
reading 1,37 meiers at B.H, point, The tape reading would
dircctly give the total length of the troe, Let this
length be !'L?' meters,

Markinz the scctions

8.2 Mark Sections B.t Lylo’ 2]-./10’ 51/10..-..-:......-.0
upto 9L/10 along the main stem of tree poriion Ol.

If there is some smormality on the stem at any of iese
points like knots, swelling etc., mark may be made
alightly above or below tha correct point, So that the
atnormal portion is avoided, Mark also ssction on the
stem where d,o.b, is 5 cms, 10 cm, 0 cms and 40 cms,
B,H, point at 1.37 meters is already marked, In case
any of the L/10 sections fall on these diameteres then’
spparate marking is not required, Out the tree into
logs at the various sections warked. The logs should be
so cut that the end faces are perpendicular to thz axds of
the log.

Numbering of gections :

8.3 Number the ssction (Where measurements are to be made)
serially from the baso of the tree, Therefore; the first
section number wWill be 0l at tho stump lovel at various
points where the L/10 sectiaons,the breast height secticn and
40 cms, 20 cm 10 cs, 5 cns, d.oib, scctions are marked, The
figure beloW illustrates how the marking will ook an a
felled tree, :
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8.4 It moans 1f none of the marks are ovorlapping
there will e in all 15 scctions,

Measurement on the gectiong :

‘8.5 Thao Tollowing measurcments are to be made and
recorded for sach section on the Tree Volwume Study
» Form (for felled trees),

Height of tho sectiong from the ground laval :

8451 In case of 10 L/10 section which theoretically
'will ba at tho ground levsl, the section at stump level
will be studizd as 1% is not possible to cut the tiee
oxactly at the ground level, To find the height of any
section firom thse ground level measuremcnt is taken from
*breast height point, which forms the r:ference point even
for the sections below the B,H, point, For the purpose of
the measurement of height of any saction, place 1,37 matler
point of the tape at B,H, and take the reading. The
Helght will be measured correct to a centimdter,

Mameter megsurement

8.5.2 On cach section the diameter over bark and

diamster under bark in radial dircction to the sample
point and another diameter perpendicular to first will

be measured. The diameters will be megsurcd with the

help of metzr scale correct to a millimetrs, If the

face of the saction, where measurement is to bo dons,

is not perpendicular to ths axis of the log -the Seale:ifll
B¢ hald perpondicular to-the axies of the log and corroct
ddonmster will be r:corded,

Counting of annugl ringsg :

8,53 In coniforous trces distinct annual rings can

be geen on ho face of each section, Count the total
number of rings and record in the appropriate column,
Remember, soms time false rings also appear on the
section and to avold this you will check up that the
rings which you are counting are making complete

circle on the suction, Whecover the rings are cl.oser to
sach other you mist make use of the magnifying gl.asse

Al so aorply some wator on the section before count.ing tho
rings, This will male the rings more distinct,
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7. Branch wocd
mespurment

=59 ~

Moasurement of defectsg s

8.5.4 Tie section is to be examinad to sce if thers

ara any defects on it., Thare may b r3%, knoi,
hollowness, inscct damage sc,s on i3 face of the
section, If thero is any defec“s then onclose the
defect in a rectangls by drawing pencil lines and
measure the sides of the rectangie cnd Write in the
sppropriate column, This will give the arsa of the
defective portion, Somotimes tha defects may be present
in marc than ono patech, Then it has to be examined
whether it is posgible to take out s sound piece in
betieen the defective portions, Gensrally, if tho
dofective porticns are within 10 cms then it is not
possible to take out any sound plece in betwesns .In
such case s different defective portions will be
combinzd and cnc rectangle covering tne entire defective
araa will be drawn and 1ts measurements will be recqrded,
Whaen the defective portiong arce 10 cms I more apart thelr
measuraments are to be rccorded s3parately by enclosing

each within a rectangle.

D, In case of brpad lecavod species the branches having
d,0.b, 5 cis end above are to be consider:d as separatle
tree portions, Just as in casc of tree portion 01, the
ist section ig at the base of the tree, similarly, in case
of branches the first s2ction will be at the base of the
tranch i.o, from the junction of the stem and the branch or
the junction of branch and sub-branch, as the case may be.
Here, subw-brandi means the branch which ig not originating
from the main stem, but which 4s coming out of gnother
branch, The furthor sections of the branch will be done
at gn intoryal 2 meters till ‘the noint where d,0.be 5 cms
is reachcd,” Tic portion of branch less than 5 cms d. 0. b,
will be ignograd, If the Yength of the last section vhere
5 ems d,0.b, has boen reached, is 1 meter or less than
1 meter . inklength, it ghould be included with the previous
saction, but 4f the length of the last section ig morz than
mater it wi%l be treated as separate scction, It moeans
the lengih of tho last scction can vary from more than 1
meter to 3 meters, In place of the heignt of the ssction
above the G,L, here it will be the length-of the gzction
fnon e -jqﬁ'g‘%ion'. Therefore, the length of the first
gettions will be 0000 and tho length of the subscquent
,@;ec‘tiona witl be the distance from the junction to e
EBlpt wherg ‘Wiz sections have been cut,
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TNSTAICIION FOR FILLING UR
VA/IOUS FIALD FOIMS
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1, Tree Volume gtudy (For standing trzes) m
£ ‘;‘.Etg

411 the column in Tree Volvme Stgc%
Col, 1 to 5 and 79-80 are to ba filled. slg
the plot description form and Col. 30~65 p

gﬁ.i

X5

given in the Inventory Msnual for U.P. F’.lllﬁ
Col.No,

xformati Col, B-29 pertainsto
'ils to sample tree form data as
sach column as explained below :-

n{ for tﬁ;ding trees) oexcepting

1-3 Job No, Loave it Hlank,

45 Card Design Leave it blank,

67 ’ Crew Leader Give your codsz muber,

B=3 State For U,P, Code is 27

10 Forest Division Give the code of the divislon in which

you are working, The code number for
diiferent divisions is given in vhe
Inventory Manual-.for U.F.

11 Forost Type (lassify the Forest into fores®t type
as per the ingtruction given in the
Inventory Manual: for UJP,

12-14) Secies Write the spzoies code in Col. 12-14 and
15-18) 16--18 co 'responding to the % given in Col.
15 and 18 regpactdvely,

15 Give the % of speciss given in col.l2-14

L and 16-18 in Col, 15 and 19 respectively.

0 In Col, 20 give the % of the remaining
species in the Foreslt Type.

21 Origin ; Refer P.D,F. instruction in U.P,.

RR=23 Aversge height) Inventory Manual . ’

24 Size clsss )

25 frown density )

26 Stope

2728 Altitude Fill up from the 1list avallable at the
oifice,

29 Aspect Fill uw from the 1ist available at the
office, .

20 Tree No, Write the number of the tree,
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3133

34

3537

38-40

4142

43-44
45
46
4749

0-52

53-54

55-56

o758

53 =60

51~

Specios
Dominanco

2
D, B,H,0.B,
towards S.Pe

b. B,H, 0. B,
perpendicular to
P- Cﬂ S'P.

Helght of the
tree,

Qear Bole .
Natural defect
Dafect others
Crown width
towards Pe Ce Sefs

Crown width
perpendicular
to S,P.

Last 10 years

Refor Inventory Mamial . for ULP,

Refer Sample Tree Form instruction in
Inventory Mamisl .

Moasurs the diameter at breast hsight with
the calliper pointing the Jonger amm
towgrds the sarple point or peg.

Measure the diameter at breast height
keeping the longer aim of the callipor

in a direction serpendicular to tae sample
point,

Jefer sample tree form instruction in
Inventory lManual._,

GO

=G

-do~
Megsure the crown width in te dirvection
of the sample point in decimetre. and
rocord.
Measure the crown width in a direction
porpendicular to the sample point in
dacimeter and reco-de

Refer sample tree form instruction in the

increment towards Inventory Manual,.

S.P,

Last 20 years
increment to=

Wa'rds SeP o

Iast 10 yoears
increment
perpendicular
o S.P.

Laat 20 yoars
increment
porpendicular
to S,P,

-@lﬂ

=do-

= On=
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61 Treo_Felled Use the following code to denote whother the
Tree not felled tres has been felled.or not.
Troc not feolled =1
Tree fellad - -2
62-63 No., of trse Write thu totel number of tree portion in the
portion . tree, This column ghould ba filled only when
the tree has bden felled, In case of conifer-
ous specles it will always be 0l.
64-55 Total No, of Thig will corregpénd to hc total tallied
trees, trses in the Samplz Point,
66 Point No, Give ths mmbar of the Zample point 1,2,
1,2,3
6769 Qustor number Give the number of the cluster in three
digits,
70 Grid Zone It is adways 2 for U,P, Area,
7178 CuCs G, Re Give the grid reference of ths clustar,
79~80 Invontory Leave it blank,
Design,

-

-

2 TRER VOLUM# STUDY FOIRd (Fellad traes)
Fill-up the various columns as explained below ;=

Solumn No, :
1-3 Job No, Leave it blank
4-5 | Card design Leave it blenk
67 Irca Yo, Horo give the gerial No, of ths ae: that
) Wwas gilven to ths “tres aftor taking tally.
8-10 Speciles Givo the species code for the tree, -
11-12 Trece portion Write the code forthe tree portion for which

tho dalg Lls being Tecordsd in the subsequent
colunns, For conifers it will be always 01
but for 'broad leaved species the maln stom will
be 01 and the branchos will be separately
numbered as 02,05,04 depending upon their
nunbers, . .
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13-14

15-18

1922

235-26

27 =30

31-34

35=37

38

" 39=40

Soction o,

Height of
section,

D.0, B,
towards P,C,

D.0.B, perpendi~
cular to P,C,
DU, B,

towards P, C,

D, U, B, ‘
perpendicalar

f‘O P' G.

No, of rings
at the Sszetion,

Cull presence

Iyoe of defect

63~

How the goction will be numberzd has
already been explainoed., Here write the
section No, for which the data is being
collectad,

The height of the seetion above the base
of tho tiee in case of Ol portion and
above the junction of the branch and stem
or junction of two branches in case of
tree portion 02 or more to be given in this
column, It i1as been alrsady explained
that B,H, will be taken as a rcference point
for ths determination of the height of the
section for portion No,0l1, The height is
to be recorded correet to the nearagt
centimqtre.

Megsure the diameter ovar bark towards
point canire upto the nearszst millimetre,

Measure tiac diameter over bark in a direc~
tion perpendicular to the point centre upto
the nearest millimetre,

Measure Wiz under bark digmeter towards
point centre upto ihe nearest millimetre,

Measure the underbark diamster in & dirsc—~
tion perpendicular ito point centra to tho
nearest millimetre,

7
Count the number of rings on the face of the
gsection from the pith to the oriphesyofl

*the section, Write 999 if the ings cannot

bs counted and 000 when there is no snnual
formation,

Examine whether tiere arz defects on the
section or not and fi1l the agppropriate
code as givon below -

Defect abgent -1
Defect present = 2

This column will be filled only when in Col.

38 the presence of defect has been shown, If
the defect is absent in Col, 38 in that case

write '0Y in Col, 39 as well as in Col.40.
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39-40 Iype of defect In case there is g defect it will be
classified in the following main classes
in Col, 29,
Zype _of defgct Lode
Rt 1
Knots 2
Cracks 3
Insect damage 4
Others 5

'
In Col, 40 eacin of the agbove defect is to
be further classified aeccording to the
description given balow :~ .

Bot,

Fibrous Rot "
Pockst ot
Spongy ot

Knot

Loose knot 1
‘Ii:‘ht knot . 2

(S I

Cracks

Superflcial cracks 1

(Not despor than 0.5 ams and not wide than
1 mm) .

Radilal shake 2
(Crack from surface inwards deeper than 2,5 aus, and wider
than 1 m) \
Star shake 3
(Crack from pith onwards)
G shake 4

(Crack alonz the rings)

Qthors
Fire damage 1
Hollowness 2

Contents



4143,
44-46

4788 )
49-51 )
52-54 )

55

o6

57

Size of
rectangle

Straightness

Shgpe of
Scection,

Antlecipated
cut tum
(Pound wdod %)

—-65-

Enclose the defect in a rectanglc and
wrice the measuremant of the sides in mm,

When the number of defects is more than
one these columns ars to bo used similar
to columns #Q~46, Yhenover thera if no
defect out 100t a3 the size of tha roctangle,

Each section has to be examined in respect
to its straightness, It will be ¢tasificd
into the following classes and tae apHrop-
riate code will be usad ;

Straight .

Slightly bent

(Less than 10°)

Pronpunced bend o

&o_ne bend more than 10%)
ooksd

(Mdore than 1 bend)

> R 3 I

Qassify the end face of the soction in the
following classes and wirite the appropriate
code,

Circular 1
Ellistical 2 .
(ono ,diameter lohger than the

other by more than %)

Fluted . 3
(Where the periphawyof the
section is waby

&ssess tac anticlpated percentage of the
wood in round that can be utilised from
the tree, lh.le assessing the utilisable

., Wood give due consideration to loss in
felling,., Defects natural and others etec,
The asgessment will be done for h2 entire
tree and not section-wise, The following
code will s uged to denoic tho variocus
utilisation percentages,

Upto 10%
10-20%
20-30%
0~40%
0~50% .
50=80%

(o> IS PN B U
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58

5962

6366

6768

69,

70
71-78

79=80

~B86—

Ant.iciﬁ)ated
out turn
( Sawn ‘Wood 3)

Aversge D,B,H,
0.B

Total length of
the tree (In cus)

Total No, of
Sec‘bioxf; ' .

Point No,
Grid Zone

Gluster centre
grid reference

60~70% .
70-80%
and above 80%

W0 -3

Assess the anticipated out turn of the

sawn wood after accounting for the logses
in gsawing, dofects stec, and classify in the
following classes,

Upto 10%
10-20%
0-%0%
0~-10%
40~50%
50-~50%
60-70%
70=80%

80% and above

OCo~<I0Oomp iR

Calculats the average D, B,H,0,B. by
converting the girth over bark at breast
height into diameter,

Average diamcter = Girth x 7/22
Write the diameter nearest to the millimetre,

Mdasure the length of the tres from B.H.
point to the tip of the tree and add 1,37
M, to get the total length of the tree,

Here write iths total number of section for
sach tree portion, If thecro is only one tree
portion as in case of coniferous gpscies i.e.
01, then only one figure will come in this
column giving the total number of ssction in
this protion, In case of broad leaved spociws
there will be number‘of tree portion depend-
ing upen the total number of branches above

5 Cnse Ue0,bs and for each tree portion the
total No, of section will come separately,

Write the point No, of the cluster,

'{'5"5 Will glways be 2 for U,P, Aresas.

Write the C,C,G,R, from tho map shcet,

-

=]
Inventory Design Leave it blank,

Contents
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8 Stom fnalysig
1. Stem analysis will be carried out for all the coniferous itrces
felloed, :
2. Mothod of data collection
2.1 The collection of data foir stem anslysis is to be dens from

el

2e 3

el

245

the samz tress which wlll be felled for the collsction of
form faclor and cull data,

The measurements arc to be done onthc faces of each L/10
section and Bmlso on the breagst height section, On each
seotion find out the average d,b.bh, by converting the girth
into digmetcr and from the average diameter ecalculate the
average radius., Mark two average radil from the pith on
sach soction, The two radii should be as for apart as
posgible,

The first measurement is always to be dono on the

broast height scction., Mark two average radii as explained
in para 2,2. Count .ho rings from pith to the periphery on
those average radii and fix a pin at every tenth ring, In
case the total number of rings is not a multiple of 10 then
after the last pin lsss then 10 rings will e left in botween
the last pin and the periphery of the section which will give
you the number of rings in tho incamplete dscade,

Now measurs the distance from the pith to the outer

most pin on onc radius, This will give you the width of the
first complete decade, Next measure the distanas.. from the
pith to the last but one pin and this will give you ths width
of second decade like this go on measuring from the pith the
first pin or the ncarest pin, 4lso measure the distance from
the perivhery to the last pin which will give the widih of the

. incomplete docade, Similar measurements are to be dons on the

second radius also.

On thoe next section, above the B.,H. point, mark first the

tWo average radil, On each radii count thec 'same number

of rings fran periphery, as Was found in the incomplete
dscade of the breast height section and fix a pin., Then
continue to count inwards and fix a pin at every 10th

ring ti11 you reach near the pith, It is possible that

in the inner most .decads i.e. nearest to the pith, there

may be less than 10 rings, but even then it will ba
congldered ag compleic decado for measurcment purposes on
this scction, Also measur: the width of the outer Incoamplate
dacade i.e, widii ofthe number of rings loft at the periphery,

Contents
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Lolumn No,

1--3

67

10-11

12-13

14-17

18-20

21-24

25-28

»

69 -

2.6 Repeat the measurcment on all other scctiong i o samo
Way as explainzd in para R.9.

Scedling height .

The seedling dala will be collescted at each place wnore ‘stem

analysis is done,

For this you will sclect 5 free growin, i.e.

growing without any supersession, secedlings or saplingg of 1 metre
to 4 metres in height and of the same spccies for which guem

analysis is being done,

Cat thc seadling or sapling at the base

end at e breast height noint, count the rings at both these

places and recoxd in the fomm,

4, GROWTH STUDY FoM

-

[y

The detailed column-wise instruction of filling the growth
study form is given teloW ge

Job No,
Card Desgign
Crow Leader

Secies

Szetion No,

Hoight zbove the base

*

No, of rings on the
section,

Di 0- B- m.mn

D, U.B. m.m,

Loeave it blank,
T,eava it blank,
Write your coddg,

Write the code number of The species as
given in, the inventory mamed.. of U.P,

W¥rite the mumber of the section on which
the measurement ig being done.

Measure the length of the section taking B, H.
point.as reference and subtract or add the
valug to 1,37 M dopending upon Wiether the
secilon is below BJH. or above B.H, respecis
ively.

Count the totgl numbeir of rings on ths section
and Wwrite th: total count,

Write the average diameter over bark wiich
is calculated from the girth mea suiramen t,

Write the average diameter vnder bark
calculat.d by subtracting couble e Dark
thickness from the average dtgmever ovay
bark,

S
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29

31~33
3436
3739
40--42
4345
4648
4951
52=54
55-57
58~60

6163

64-65

66

6768

TOe

Radius No,

Century cods

Width of incomplete
decade,

Total number of
sections,

Sample Point No,

GLuster No,

Grld Zoms,

..&—

In each section tWwo average radii will be
drawn, Numbor one of tham as 1 and tho
othor as 2, To moasuranents on each section
have to bo done, on radius 1 and radius 2
separately.

then tho total number of rings are within
100 then put century code 1, Waien the
mmber of rings are 101 %o 200 for this put
century cods 2, Similarly when ihe rings
sare 201-300 put century code 3 and so on,
that means if there arc 325 rings m a
gection then for the 1st ten decadca write
1 under century cods, for Lith to 20th
dacade Write 2 under century code, for 21st
to 70th decade write 3 undsr the caentury coda
and for the remaining decadecs write 4 under
tha contury code,

Under 5le=33 wirito the width of the lst decade
in Col, 3436 write the width of the second
decada and o ontill col, 58-60 where the
width of tho 10th decade will como, If the
total number of rings ara more than 100 then
for century code 2 write the width of 1ith
decade under 31-33, 12th decade under 5436
and so an so that the 20th decado will come
under col, 58-60. Similarly for century
code 3 the width of tha 21st decade will
comoe under col. 51~33 end so on,

Writs the width of those rings wilch are in
the incomplete decade i.o. width of those
rings waich arc bstween the last pin and
the periphory of the section,

Vrite the total mmber of secctions on which
tha measurements have bacn done.

In each cluster thero are three samplé
points, Write the number of ths samle point
where you are Working,

Write the cluster number of he sample point,

Tt will always be 2 for U,F. Aresa,
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T1-78

79=80

Golumn Ho,
1-3
4.5
6~7

8=

10-12

13186

1720

2125

24-26

27=29

64=65

Co Co G Ry

Inventory Desizn

=70~

Write the cluster centre Girld referaince as
done in the inventory work from uie map sheoth,

Leoave it blank,

5, SEETLING HETGHT FORM

The cciwvmn~wise instruction for filling the seedling height is givan

bolow i

Job No,
Card Design
Craw Laader

Seedling No,

Species

Digmeter at collar

Diamster at B,H,

Height in cms,

No, of Rings of
collar,

No, of Rings at B,H,

Total No, of Seedlings,

Leave it blank

Leave it blank

Write your code number

Give ithe number of ihe seedling, Tas first
seedling teken for felling and measuramncns
Wil hawve Gi. No., the sacond seedling foxcn
Will 2o 02 and 3¢ 0N,

Write the ccda No, of the spseies as given
in the invenicry man®idL:,

Measure the over bark diameter at colla¥ with
tho help of neiric scale, aPter cubiing at
te base, in millimetres and record,

Meagure the over bark diznstoer at the B,
p(‘i'.’.lu with he heip of metric scale, aftor
cuiting at the B,H, point, in millimetres
and racordg

»
Write the %total height of the Seedling couvvact
to cms, For this measure the length »f i
seediing from the base to the tip of e
seedling,

Count the total number of rings at tts ccliam

scction and record, For this the cuft shedd
be clear and made with sharp edged insimizenta

Count the total number of rings at the BH,
section and records

Write the total number of seodling felled In
the vicinity of the samle point.
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66
6769
70

71-78

7980

Map Sheet

53 F/13

53 F/13

53 F/13

53 J/1

5% J/1

53 J/1

53 J/1
53 J/1

53 J/3
53 J/2

53 J/5

55 J/7

Szmple point No,

Gluster No.

Grid Zone

Gluster Centre Grid
reference,

Inventory Deslgn
6. DRatgils of No

Custer No,/
SuPa Noa

002/2

003/1
015/3
075/1

093/1

095/1 & 2

115/1
158/2

173/3
193/3

233/3
310/2

-7l
o

write the sample point No, of the cluster,

Writo the cluster No, of the sample point,

It will glways be 2 for U,P. Aroa,

Leave it hlank,

of trezs O

riou

in Uttar Pradesh,

Grid
Reference

36780767

36780764

36860767

3700773

37060779

37060772

37100773
3718078R%

37180757

B7R20749

37300788

37380751

acle

write from the map sheet,

to be felle

Division No, of trecs to be fell=d
thakrata Fir -6 -
Kail=3
Daodar=4 Totgd =23
Chelirata Osk - 6
Docdar=a
Leréusod(Misc)—-1 =13
Chekrain a2l =5
wak - B = 11
Yamurn, -, Cek = 3
. Barcwcod{Miss) -3 = 9
Yamuns, thir - 6 = B
Yamunsa Mls - &
Dax - 2
Eall -~ 6
(Misc Hardwood) = 13
Yamuna Chir -6 - 6
Yamuna, Deodar «~ 6 = B
Yamuna, tir ~6 i
Osk - e = 4
Uttarkashi Chir -6
Oak -4 = 1in
Yamuna Oak -6 = €
Tehrl Deoder - 4 _
MiscfHardwood) =6 = 19

Contents



SECTION = VII.

SAMPLE FIZLD FORMS
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COST AND ACCES3IBILITY STUDIES
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METHOMPEQGT. ADGP T4D

For conducting cost studies in U.P, survey areas, the following
netiodology will be adopted, For Bihar arcas, 1t will bo modified suitably
koeping in view the condilions in the area.

1, Forest Resources/Stock Map

A reliagble rogources/ Stock map of the forcsts occuring in the
area will be compiled, Resources map preparcd on Tie bagls of interpretation
of aerial will be preferrod, Sincc photowinterpretation has not been comploted
by PoI, unit of our orgenisation uptill now, stock maps prepared by U,P, Forest
Dosartment for working plans of the area, will be obtained and made use of othor
dstails in respect of forest inventory(viz,, arca, forest type, volume density,
slze of crop ete,.) for each of tho forests shown on the stock maps, will be
collected simultaneously from the working nlans and compartment history files,
8tock maps of the forest arcas under survey are availabloe with the State Forest
Department,

2e Dolivery sitos

For purposes of this cost study, Rishikesgh will be the dolivery
slte for the wood oexiracted from Tehri and Utbarkashi Forest divisions wherocas
Jalalia (Noar Herboripur) will Dbe the site for raw materials oxtracted fram
Yamuna, CGiakrata and Tons forest Divisions,

3, Gatchments,

Water sheds formed by the main rivers (viz,, Bhilangana, hagirathi,
Yamuna end Tong) flowing through tha area will be recognised as four catchments,
Drainage area of othor stroams, the triburtaries of the rivers, will be itreated
as sub catchment under theso catchments,

4, Arog Planning :

The routes through which the raw materisls extracted from the
forzsts arc being and can be transported to dhe deliveory sites will be indicated
on the stock maps through arrows with pointed heads indicating the direction
of flow of the raw materials, Two skctch maps, one under ihe oxisting and the
sacond for tho proposed methals of axtraction will be prepared, the later, of course
after tho road planning of the arca has been carried out, It will also be clearly
indicated whether the wood will bo floated or trangported over the roads in a
particular stretch of the area,

Se Road Planning

In oach catchment, thc construction of new roads and improvanent of
existing onss may have to be proposcd for facilitating extraction of wood under
proposad extraction programeoes, Tentative road planning will be donc on the
map, The lengih of thep ropesed roads will, also, bo astimated from the
topographical maps,
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) Forast inventory rosults may not ba ready befors the cost studies are
undertaken in U,P, arcas, Estimate of volumes/growing stock made availalie
exploiteble as a reosult of propogal for construction of new or improvaments of
oxisting roads, should therofore, be made on tho basig of umeration conducted
by the State Forest Department, .

A new road should bo nroposod only if it were found that it.was
more profitable to extract ‘the raw materials, through the road even after
accounting the #pendituro on its construction and maintenance towards costs
of axtraction of *wood whon compared with the profits acarulng under exdsting
mothods of extraction, 'Te same should be taken in respect of improvement
of exdsting roads,

The information should be collected and anelysed as per proforma
proposed for road planning exorcisa, The detailed instructions for filling -
infarmation in the woforms ars also given separatoly alongwith the profoma,

8. Studicg on lorging devicag,

For rocommending use of new logging devices, the studles on their !
suitability and profitability are required to be procisely designed and planned,
Since there is not much of time avallable for conducting these dotailed studies,
tho information collacted/compiled by othor agencios working in the area will be
used for analysis,

- Al

-

. ) No new devices hsvs to P32 proposed unless it is estebliched that
thoir use is econémica] andguspantoes officient utilization of foregt raw
materialS.

Theso studies may be tglken up for uso of powor saws for fclling
and cross-cutting, installation of power driven saw mills for Bawing, uso of
mocitgnical winches for dragging snd use of TopoWays for carriago on off road
distanccs,

A praforma for colloetion of information for tho purposds of thig
study has, also boen enclosad at the end of this manual elongwith tho ingtructions,

7. Unit for record of information

All the forcssts indicated on thus stock/rasources maps will
growped into a largc number of units for recording the information to be
collectad while conducting ths cost studius, Each unit will consist of cither
a portion of forest compartment op a complote compartment or a block of
forssts containing a fow compartmenis and sub campartments, The main criteria
to be observod while carving out. these unita will be t=
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(1) The *coats. of extraotion for the difforont comparimonts sub
compertment contalned in tho same unit do not vary from ona anothar by goro
than an amount oquel 'to half tho cost class intorval (0egs -8y 10/~ por m® in
tho progent caso) kopt for ultimato summarisation of cost study rodults into
cost classos,
(11) and tho forest typo and tho, ,volumo density ramaine unfform in
a mit as far as possiblo, ¢ .- - .
A11 theso, details will be docided afitor having.a;look ot tho
ntock maps, topogrsphic maps and map showing tho infrastructuro in. ihc arca,
Bach.unit will, thoroforc, vary from thc othor.in aroe,
- [} oL b d
Tho units will bo geriglly numbsrod on tho stock.mpps in ogch . .
c&l ] Gn.b. . -\ . [ auhe N
h . -

8, ~ Mothod of dolloction of informg ation ~ . ot
Infofmiaticn will bo collccted in rofpoct of onch forost unit,

A soparate sot of forms (to bo doscribed under noxt item) will bo used for

units of oach sub-catchment, sy

£ Firgt of all tho forcsts whore oxtraetion works nro in progrcss,
will ko vigited, Tho information aveiloblc will o studiod colloctod and
ontorod againbt tho unit/units in- which thoso forosta arc situatod,

' . For 0% of tho totpl numbor of units in cach catchmont, tho data
should bo collectod eftor duc inspeetion of tho forests of the unit as if actyal
‘oxtraction woro to tako placc, If this quota of 2% woro complotod during tho
visits to tho forcsts in which tho oxtraction was in progross, no additional
unit should be mormally visited, Othcrwise in caso, this quota falls short,
celailate the .mumbor of units falling Hf random mumbers, Visit tho forests
containcd in tho units saloctod through tho mothod doserited abovo, and f111 in
tho information aftor duo. study on tho spote s

For balanco units in cach catchmont or in whole of tho arce, tho
jnformation should bo fillod in by the study of maps, taking. into account tho
oxporienco gained during visits to the forosts of othor units and the deta
avallatlo with tho State forost dopartment end tho forcst losscos deing tho
extraction work in tho arca,

Do Rorrig for colioction of information

For colloction of information about cost dotells, tho following
Larms-have bedn presordbod j= ‘ :

 bodn p .
“Z-short for inspection In the flold snd seléct the wnits with the halp

L]

-
T
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"a) Oostsfidiob- "1’ .~Datd Doscidftivo Forfiw I
O N - .
D)7 Goetstudids =" - . Ratos of Extiractiont (1) Form ~II
S " - "{Undor oxisting logding practicds)y

¢) Cost studics = _ Rato of Extraction (ii) Form - III
N - - " '(Unde? propésod praotices, conversiont”
factors ote,) o .
- d) _Gb'gt'?hldios - ' Distancos-Date Form IV. . ’
Al L g I v 4 : . -

. L T
Bogidos this, *twé proformas have bocn.-proseriltod for earryifig out
road plinning oFrd1E8 nd studf on logiing dovides,” ' 7 7 ? .

Dotalled ingtructiong for £11

- ] o L

Ing in these forms and proformas

T, vl e b 5 v

-

P’tqscri-‘si?-ilnﬂ??é’&s%‘e dgfj.ng in the -fOl:l' owing part of this monual,
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ITNSTRUGCTIONS FQR FILLING UP OF

FORMS & PROFORMS
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"o Desderiptive Date Form has to bo filled in for ovory
recording unit, Tho infornation in rospect of most of tho itoms is of
quaiitatiso and descriptive naoturc and can be of irmonse use for wood harvesting
oporations, Efforts havo ‘beon mado to quantity the Informatdon.but than con,
also, bo vory broadly approximatec end roprosentativo for vholo of tho wnit,
Thls doos not, in eny wiy, mean thet procise information data is not aimod ot,
but whorover somo speclal study or extrn work 1s required to o dono for sake
of procisian, 1t has to bc avoided and epproximations are rosorted to,
Howovor, whorover, acaurato date is available, it bas to bo accviate data 1is
availaebla; it has to bo anterod as such without major altornations,

. - For gl) theTtams (oxeopt Aspoct 1.0, colwmn No,17) for which
infornation.Se-ultior NOT REJIIRED-or NOT-APPLICARLE £i11 in thoe codo -
,o,qu,ﬁ for itoms ocoaupying omo, Wo, throe columns-etc,raspoctivoly,

. ' The dotallcd instructions for £illing up tho informgtiontin
this form are given against each of the itms, ‘
. A . >

- = .

SHoe ZTtems LT _ . _ SlmnNesa {_ T __-_°C Jogtructions _ _ _ _%
1s  JTob o - 13 Loave it blenk, To bo fillcd in by
: ) : Dnta Procossing Unit at tho tdme
- of punching,

24 ;GARD DESIGN, 45 Loavo 1t blank, To bo filled in by

I ' Data Proccssing Unit gt tho timo of
- . .\ pundlmgl
.3, STATE 67 Wwrito 27 for U,P,
-4,.  REVENUE DISTRICIS - - 8 Fill in following codos ze
| ‘Pletrlct Codo No,
‘ Dchra Dun 1’
Tohrd 2
Uttarkashi 3
(Be--~~FOREST DIVISION .  9-10 -  Fill in tho following codos for e
' ) ozogt Divi Sodo Mo
thekrata . S 01
Tons : 02
Yoruna 03
Uttarkashi : 04
Tohrd 05
Dohra Dun Woest " 06
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B8g TERRAIN 1117 The information on terrain will includo
Information on altitude varlation,
topography slopo and aspect of the
forest.unit, wWhntovor units arc visitod
by tho ficld partios, ths information
should-bo fillod in on tho basls of
tholr ocular asscesment and topographi.
cal mapse, For the romaining units, it
 girould, bcqf:l.llod in from topographicnl
amap 8. only,

Waile £i1ling this infomation
pertaining to terrain, €lopg and
aspoct tho ovorell picturc of the
unit should be .gtudied and the typo
reprosanting the maximm arog should
bo indlcgtod,

(a) h ...'AI.*T'E'I.UQE

(i; Lowost _ 11—12 ) The Information should ke f11lcd in with
(ii) Highost 7 " 1344 ) tho halp of topographical meps and to
the nc-\rost 100 metgors i.c, 1f tho
* lowost/highost altitudo of the rocord-
ing unit is 2325 motors, anly 23 Sh-Cﬂn.d
bo wrltton,

" (b)  ‘TOPOGRIPHY FT1 in thc following codos for :e

Zopogrophy CGadg No,

Hilly 1
Valloy . R
Plain “ 3

whero the Forost Unlt has moro than
onc category of topographical aroas,
tho most prodominont ono has to bo
filled in,

(e) = SOPE 16 THe codes for difforcnt eatogorios
of glopes aro i=

SLde Dogerdption

1 i Procipitous i.o, whon tho
gdlopo is moro thon 60%

¥

R Vory slfocp 1.0, glopo 1s
- betwocn 45% to 60%
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(Q)

T(4)

L& 56T

FOREST

B3 -

17

(1.8-35)

B g‘b%__n i.c, slope is boiwecon 30% tc
45

4, Gentlo i,c, slope betweon 5% to 30%

S¢ Kot i.o0., where slope is less thon
5%

e codes for differont aspeet aro swm
dspcct Cudo

Norta
North=Inst
Zast
Soutia=East
South
South-West
West
North-Wost
None

Qo™i

e infomation on forosts has te bo
filled in uwndor difforent sub-hcads viz,.,
Foraost Typo, arca under type, voluie stock-
ing ind size of the crop., For cach of

the recorsing unit, provision has beon
nade in o form for repeating theso
entrios thrice,

If thers arc rore than three forest
types in a unit, arcas under the forest
types having the sane volune damsity
should be grouwped together so that the
infornotion is accoamodated under thres
categories of entries and the forest
type for such a group will be the one
having maxitom area in the growp,

o purpose of cullection of informi

ation under tliese coluns is not the

preparation of forest inventory but
to use the results of reliable
inventory =~

. - . for cost studies,
The information in respcct of these
columns should, thercfore, be filled
in from the following source strictly
in order of preference :—
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(1) Resource nap prepered as a result
of interpretation of gorial photo-
grephs and information available
therefron,

(ii) Stock Maps/Working Plans/Corpart-
nent history filss etc,

(1ii) Hanagement Maps/Working Plans/
Corpartinent history files ete,

(iv) Ocular estimation/guestimatos,
(v) .ny otier source,

Since the resourcs wap prepared
fron asrial photographs is not ready as
yot, the informaticn may be filled in
fron stock maps/working plans/compart—
ment history files.

It will be possible to fill in nnst
of the information at the headquarters
and undue time need not be wasted in these
columns, s

\a) Forest type 18 Fill in following codes for forest
types 1~

Forest Typbe

Fir/Spruce
Hue pine
Deodar

thir

Coni feras(Mixed)
Broad leaved
Bamboos

Others

C=1Mmen ol SJ
jah
==

. (b) Area 19,21 The area should be filled in by 100
hectarc units, The area under the
type ghould either, be obtained from
the working Plans/compartment history
files or should be calculated by
planinetering/dot grid method the
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stock maps prepared by the State
Foreat Department,

(c) Volume Density 22 The inforaatlion should ba filled in on
the basis of snumeration data available
in the working »lans. Allotuent of forests
to different periodiec blocks nay also
indicate the extent of volume of wood
in such forests, The volume density
should be clgssificd as under ;-

Lhde No. Deseription
1, High 1,e, Volums/hectare
- exceoads 150 ms,
2, Medium i,0, Volume/hectaye
lies belween 50 to 150 n“,
3y Low 1.e, golmne/hecta.re is less
. ’Chan 50 Il e
(q) Stze class : 23 The size class of Gie trees occuring

in the forest type should be classified
under the following categories,

1y

Cods No, Descrintion
1, Regienoration crop, when the

avarggazirth of the crop is
lesa than 20 s,

Re Pole crop; average girth of
the croy lies between 20-60 cms,
3 Middie sized; average girth
lies betwean 60~13) anms,.
4, Big glzed average girth exceeds
150 s,
5 .
(a) Forest type R4
{b) irea 2527 As for A

(¢) Volumé demsity 28

L
(d) size class 29
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(0,
(a) Forest Type.

(b) Area P
(c) Volume density
(d) Size class

WORK 4BL A PLERTODS

(a) Seasons

(b) No, of months

-86~

30.

3133 h4s for 4

34

25

( 36-38) The information under its sub-heads
snould be filled in after due enquiries
from we local forest staff or the persms
involved in the extiraction of foresis,

% The information is to be filled up in
respect of seasons during which wood
harvesiing operations are possible,

The different codes are =
Code Mo, Descrintion
. Extraction of Forpst Raw materials
1. (a) is possible throushout the
year :
2. (b) is not possitle during winters
only
3 {¢) is not poszible during winters
only.
4 (d) 1s not possible during rains
and winters only,
5 (e) is possible during swmer
OnlY.
6 (f) is possible during winter
only,
07 (g) is possible during winters
&n»d I‘ains.
37-38 No., of months during which extraction is

possilile is to be indiecated in these
coluans, The information can be filled
up on the basis of information under
saasons gnd if the durgtion of the
geasons are properly kiown,
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9, AVAILABILITY OF ( 39.-42)
LOGGING LAEGUR
(a) Avalladflity | %9
(b) Origin of labour 40
) Deficient Iabour 4lw4?

-

in aspproximate position on the availe
ability of logzing labour under the
existing logzying practices being adopted
in the area, will be known tirough these
coluna, The informagtion under the sub
heads should be filled in on the basis
of concrete studies if any conducted

in the area or on the basis of the
najority feelings of Logging agencies
working in the arca,

Fill in the following codes for

Code No, Degcrintion
1. Lozging labour is available
in sufficient numbers,
2e Logging labour supnly is
deficient,
3. Labtour is not at all
available,

Origin of labour will indicate whether
the losging labour, the availability of
which was discussed in colunn 39, 1s
locally avallable or is imported. The
codes will be as under ;e

Lode No, Begeription

1 Labour 1is locally availatler

e Labour is imported,

3. Labour isloecally avall—
able as well as it is
hmporied,

4, Not applicable,

When the labour supply is deficient, the
category of deficient labour will ba
specified under these columns, The
codos for soms of important categories
of logzing labour are as under -
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INFRASTHRI GTURE

(a) Road density

—B8 -

(43-49)

43

Gode Nog Degerihtion

0l A1l categories of logzing
labour is deficiant,

OR Only {fellers are in short
supplya

03 Only savwyers arc in short
supply.

04 Only“iopeway labouris in

s short supply.,

05 Only carriage labour is in
short sunply.

06 Only floating labour is

in short supply.

o7 More than one category of
labour are in short suwply

The information under these colwmns will
throw 1ight on the presenti-slate of
infrastructure (i,e, roads mainly) and
new proposals and how far they couwld be
useful for exiraction of forest raw
naterials,

Road density for an area is normally
defined as an average length of roads

in Kms, per 100 8. Kms, of area.
Higher the road density is usually taken
to mean higher the state of development
in the area.

In each major calchment total up the
lengths of all categories of existing
roads in Kilameters, Divids this total
by the geographical area (in Sg,Kms.)

of the catchment and multiply the
rosultant by 100, This will be ‘the road
density for the major catchment,

The road density for all the units lying
in the sane catchnent will be sanme,

Only cne coluan has been alloited for
recording road density, It should be
rounded off to one digit only(may be

on@ noint of decimal only) and in case
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(b)y . Nearness fron
the existing
Togds,

(<) Nature of
distance

(d) Type of Road

44

45

46

the road density works out to be nore than
one ghd there is g difficulty in
recording, a sultable nots naey be riven
in the fomm,

Neatness of the forest unit fron the
existing roads has %o be indicated under
this iten,

'Fill in the information as per codes
listed below -

Code No, Description

Dlstance of the forest unit
* from the existing rcads as :-

1. a) within 2 Kns,

2. - 'b) within 2 to 5 Kus,
3. ¢) within 5 to 10 Kms,
4, d} more than 10 kms,

khother the distance as per discussion
under the previous column is uphill,
down-hill, mixed or plain will be
described here, The codes are ;=

Lode No, Descrintion

1. Uphill - More taan 50% of distance
is wphill,

2 Downhill - More tian 50% of the
distance is dowm hill,

e Mixed ~ distance is both uphill
and down hill,

4, Plain - Neither uphill nor down
hill,

For the rdad,” frem which ¥ eéméss/Na‘ture :
of distance is assessed as above, fill
in the following codes for,
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“ 12.

-50 -

(e) Pmi:;osal for new
Roads, 47
(£) Proposed road  48--49
ACCESSIBILITY . (50)
v e
BXT STING LOGGING

PRACTICES, .

4 -

(51-56) -

Code No, Descrip tion

1. Road is Jeepalle/Tractorable,
2e Road is Truckable and metalled,
2 Road is truckable and un-metall ed,

Fi1l in the following codes for ;-

Code No, Description
1. 4 new road is proposed
2 No new road is proposed.

From the cross reference of Road Planning
exercise fill in the serial number of
the proposed road in two digits,

dhe idea is to know whether the
extraction wood from the forests of
the unit has been or Las not been or
can be or cannot be carried out, Fill
in the following codes for.

Code No, Descrintion
1. The forests contained in the Unit,

(a) have been worked in the past,

P (b) are being worked,
3. (¢) will be worked out and
d extracticon has been prescri-

bed in the working plan,

have never been worked out
in past and their extraction
Ras not been p rovided in the
working plan Se

4, (9)

The information under thig. head or its
sub heads will bLe filled i.n on the
basis of as to how the extiraction of
Wood is being done present.ly in the
wnit itself, if not, in thswe forest
situated nearby or in sub catchment
or major calchment of Fore.st Division
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in which this unit lles, The informatim

will be

listed only in order of preference

atated above,

When the forests of the unit are
considered accessible i,a. they have
not been classified under category 4,
‘under the heading YAccegsibility!
the ltems under columns here on wards
and upto column No,58 should be filled

in,
(a) Felling - b1 Under thisg, fill in the following codas
. for 1~
Code No.  Mode of Felling
1. By Axs
2, By saw
3, By both Axe and Saw
4, By PoWwer Chain Saw
5, By combination of ali.
(v Conversion 52 The information should be able to throw
pattarn: light upon as to how the extraction is

being carried out from the forests,

Whether
form of

the wood is taken out in the
logs or 1t 1s sawn, roughly

split and taken out has to be clearly
known fram 1t,

Fill in the following cocdes for se

Code Ng,

4.

2o

Deserintion
Timber 1s converted and is takan
out in the form of,

(a) 1logs

(b) Sawn, roughly shaped and
split at site,

(c} Logs, sawnwood & splitwood
ete, or comtination of

(a) & (b).
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{c) Cross cutting 53 After the trees are fallz:d, they are
converted into logs for trangmport as
such or for further conversion into
sawn wood splitwood ete, Tools usged
for cross—cutting will be described

here,

Code HNo, Mode_of crosg—cubting
1, By fom

20 B.V' Sa-"o

L By power Saw,

'94. B}r a]-l.

Only most likely tool used has to
bs mantioned,

(d) Conversion 54 Sanetines or mostely in difficult
"at site, terirains, it is not possible to take

out wood in the form of logs or in
heavier glzes on account of the
transportation difficul ties and economic
reasons, The timber, is, therefore, sawn,
roughly fashioned or gHlit at site
and is then taken out, Wiether tha
conversion at site is done or not and
when it is carried out, the tools with
wiich it is done, should be described
here,

Fi11 in che following codes for :-—

Code No, Degeription
Conversion of timber at site is

done by -

1, Axe

Re Hand Saw

3 Axo and Hand Saw

4, Power driven saw mills,

Se Axe, hand saws, saw mills
installed in or near tho
forasts,

6, Conversion of timber at slte
is not done at all.

(e) Offwroad ! 55 Methods and devices used for transport
trangport of wood from stump to the nearest

road head or the launching depot should
be indicated under thig column,
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(£)

Road
trangyort

66

Fiil in the following codes for i-

Code No, crint

1. Skyline o-ranes and ropevways
are used.

24 Winches and yardors are used,

B Donald g}avity ropeways.

4, Manual labour

5. Not dene,

Coding should be done on the basia
of the hieardhy of the divice used and
under only one of the codes mentioned
above, When ropeways are used, winches
end manual labour may have been used
for off road transport but cods for
ropeway above has to be given,
Similarly for codes 1 and 2,

After ths off-road transport the wood
may have to be transported teo the
delivery site either dirsctly by rocad
or through water transport and then
through road transort. It is also
poasible that road transport may not be
required at all, The information on
these aspocts will be reoorded in

this column,

Code ara =
Codse No, Description
Road transport of wood is done by
1, (a) Trucks,
2. (b) Tractors and Gattoos
3, (¢) Both )
4. (d) Road transport: of wood 1is

not done at 211,
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- ey Floatability 5758
(1) Floatability of 57
(i1) Floatability of 58

wood

13, PROPOSALS FOR GHANG.:S
IN BXIsTING LOGGING

P RACTIGES,.

(50)

Under this - information on two aspect
is required to be given, Firstly it has
to be known whether 211 the gireams are
floatable or not  Secondly; will it be
possible to float all kinds of conifers
wood in all the streams flowing by the
side of unit or not 7 'This information
is swmarised as per codes given below :—

Code No, Degeription
Elo’ating of wood 1s possille
in
1. a) maln rivers only.
2, b) main rivers and side nallahas.
L c) Floating of wood is not

pessible,

(Main rivers will include, thilangana,
Pagirthi, Yamuna and Tons,)

Sode No, ‘Degeription
411 kindg of coniferous wood are
floated in,

i, i) main rivers only.

2. i1) Main river and side nallahas

al 50

3 Coniferous logs are floated in
main rivers only.

4 Wood has never been floated,

Code Yo, Do seription

i, thanges in existing logging

practices are proposed,
S No change 1s proposed.
thanges should be proposed only on

the basis of some arnerete studies and
not on whim:sionl zrowds

Contents



14, OPERATIONS IN WHICH

G1aNGLS ARE SUGGASTED

15, AVATLABILITY OF
LABOUR ON GHANGES
IN BXISTING LOGGING
P RACTICES,

16, PRIPOSED LOGGING
P RACTICES,

95~

(60-61)

(62)

(63-69)

Operations in which changes have been
sugrested should be ppotited In those
colums, Codes for some of the

important operations are given below.

Code No, Doscrintion

o1 Felling

02 . Cross—cutting

03 Sawing

04 Of fmcad transport.

05 Felling and cross cutting

06 Felling and sawing.

07. Felling and off-road trans-
port,

08. Cross-cutting and sawing.

09 Cross cutting and off=-road
transport.

10 Sawing and off road trans—
port,

11 Folling, cross cutting end
sa.wing.

12 Cross cutting, sawing and
off road transyort.

13 Sawing, off road transport
and cross cutting,

14 0ff road transport, felling and

eross cutting,
15 411 operations,

Only a rTough estimate nesds to be given
codes gro -

Code No, Degerdption

1. sufficient labour will be avail-
ableu

- Safficient labour will not ba
available.

3e Labour will not be available at
alle

lumns under this head/sub=heads should
be filled in very carefully and on the
basis of some gpecific studies conducted
by our organisation or by any other
sgency, Guessos and stray ideas should
ba avoided,
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(a) Conversion
patiern

(b) Felling

(c) Cross~cutting

(a) Conversion at
site,

~96-

63

64

65

66

Fill in the following codes for iw

1. Timber should be extracted in
the shape of logs only,

Re Timber should e sawn, roughly
fashioned end split end then
extracted,

3 Timbor should be oxbtracted in

shapa of logs, sawn and pulpwood.

4, Extraction is not possihle and
should not be done,

Whon exbraction is indiecatod under
this column i,e.code filled in is 4
colwmns from here onwards should no:b
be filled in,

Code No, Description
Feliing should be done with the
help of -

1, Ao

24 Saw

Se Power Chain Saw

4, Al1]1 the tools mentioned above,

Fi11 in the following codes for -

foda ga Degerdption
Crosa cutting should be dohe by
Re Saw
Ze Power Chaln Saw,
4, Al

Pi11 in the following codes for :=—
Code No, Descrinhtion

Conversion at site should be done
by -
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(e)

(£)

(g)

0ff-road
transport

67

Road transport 68

Floating

€9

57~

Re (1i) Saw

3. (1ii) Both Axs and Saw

4, (iv) Power driven saw mills,

5e (v} By all the above todls,

6. Conversion of timber should not

by done at sito.

Fill in the following codes for ;-

Code Nos Dogerintion

For cff-rvad transport,

1, &y line cranes should be used,
" Re Winches and yardors should be
used,
3 Dongld ropovways.
4, Manual labour shall be used,

(Pledse see other instructicn under
existing logging practices),

Fi11 in the following codes for i
Code No, Degeription
Road transport of wood should

be done by -
1, Trucks
2, Tractors/Gattoos
3 Byth
4, Road transport of wocd should

not be done at all,
Fill in the following codes for -

Code No, Pagerin tion

Tinber should be floated in
i. i) Main rivers only.

Contents



(3]

17. STadUs OF
INFORMATION

18,  SOURCE OF
N FO LB ATION

98-

(70)

(71)

(72-73)

2e 1i) Main rivers and sldo
nallahas also.
3 1i1) Timber should not be floated

at all but should be carried
through road transport,

vhether the unit was visited or not
visited for filling wp information under
mnost of the columns will be indicated in
this column,

Code No, Degerintion

1. The unit was visited and the
extraction work was in progress,

2 The unit was visited but the
oextraction work was not in
PTOgross,

3 The unit was not visited and

information was filled in from
stock map s/working plans and
other sources,

For nost of items, the gource of inforw-
nation in respect of items should also

be quoted, Fill in the following codes
for w

Code No, Dageription
Source of information i3 -
1, stock Map 5/Working Plans ete,
2e State Forest Departmant,
Be Othor Government agoneilcs,
4, Privalto agencios.
5, Any other agencies,
8, A1 Agoncies,
Elank,
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19

21,

SN0, OF FOREST

~ UNIT, °

CREW LEALER

CATCDMENTS

99~

(74-76) |

(77)

SIB_CATOMENT NO, . :~(78-%9)

Thies digits, The forest units should
bd gorially nmbercd and writion gs
undor $. .

001,002, Oosoolo.ooouunﬂd 50 On,

k]
-Glva codos as per plot doscriptivo
form of inventory.

o digits, Tho sub catchmonts chould
bo sorlally numborod end writton as
undor g

01’02’ 0%eassspssescnid 50 OB,

Ono digit, Thoro arc :four maojor - .
catchmonts in tho survey aroa and the
codos are as undor g

Qdo, tchmon

1. - Hmilangong -
P - Dpgirthi

3 . Yomung

4 , Ions,
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2o 05T STUDIES ~ BATAS OF EXTRGCTI (I)
(Undor Edloting Logging Practicos)

[RXEE X 12

: Rotos(por M:") being paid presontly for difforont logging
cporations carriecd out for tho cxtraction of logs, sawn wood and pulp Wo
fuolwood under tho oxisting logging practices will bo filled up in this form,

The information should bo collected scparataly for all tho units,
This will bo dono to cmsure for teking into tho account, the offcots of all
variations, duwo to typo, ago/sizo, valumo, density otc, of tho crop 1n tho unilt
na doscribod in Fom -I, on tho ratos of cxtraction, Tho units in which tho
- oxtraction is in progress, tho informetion should bo filled in an tho basis
of ratcs boing actually peid for @arious logging oporations, For tho roraining
units tho data should bo baged on tho following critoria g= .

(1) PRatos pald or proforably being paid in the moarby
forogts with simllar working conditions, both by
private lessoos and tho Forost Dopartmont,

(31) sSchodule of rates fixod by tho forost dcpartucnt for
oxtraction of wood from thoso aroas inwhich tho unlt
is situpted ,

(1i1) Prowniling rotos as being chargod by other agencios
cngogod with the work of oxtraction and transportation,

: Boforo meking tho entrlos tho information obtelnod from difforont
sourcos should bo thoroughly coiparod and chockoed,

Ratos shown against an operation will includo any or ell of
tho following ge-

a)  tho wegos paid to tho labour,

b) Costs incurrcd on tho facdlitios boing providod to tho
‘la.bour.

¢y oommissicn pald to tho labour contractors, .

d) _F_"gqgt.of_ma.torials usedy

i 'J
o) costs on ncocount of ropairing, maintonaneo, ront,
installation/dimantling as Woll as deproclation of
nachinery when used,

Contribution towarci; cost on account of Bstablishmont/sundry

chargcs and adjustments duo to convorsion cnd floating/transport losses havo
not to bo takon into sccount, Soparato providlon has boon mado in FormeITT
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+ for thoe rocord,

. In a unit, some or g1l tho logging cporations montionod in the
form will be usod depanding upon tho corversion pattorn sand mothods of oxtraction
boing followed for tho umit, Tho ratos for the oporations not being used for

tho oxtraction of wood, neod not bo filled in and instcad a code valuo cansisting
of a11 9' should bo filled to indicato both "OT.REQUIREDY and NOT APPLICAHLER,
For itaas having two, throo or four columns, tho entrios will bo 99,999 and

9999 rogpoctivaly,

_ For individupl itais, pleaso road tho instructions given agodnst
oach of E.tms.

~ B LTI UG NV, TNGLIL CT mrg_;,'
1 %5 As por Fom I 1% 1o Codcs should be filled in as por
Data Doscriptivoe Fom No,l,
6 EXTRACTION OF LOGS {11-28) Ratos will be given only for major
: . logging oporations viz,,

(1) Folling and corss-cutting”
(ii;- Of f=road transport '

.-{1i3) Road transport and floating,
) e e Gosts for othor oporntions will
bo mpportionod/eppropriatod to any
i e of tho abovo montionod nojor .
‘ operations, .
- (a) Folling of Treos 1113 In tan paisa units (1.0, Docliy)
and oross cutticg This cost will bo por cubic noter
thaa Into logas, of convortod logs and will also

. includo oxponditure on tho follow=
ing additional oporations i,o,

1) mnarking, lopping, roping ote, ¢
troos

i1) dobarking of logs,
11i) Khundan! marking on logs.

iv) Any othor oxponditurc incurred
in tho foroats,

-~ (D) Dff-road . 1419 For offw-road transport, only two
el Transport, oporations havo bean rocognisod
. 1,0, (1) Rolling of logs includin
manual carriago and
(i1) Transport through ropovays,

-~
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-(11)

(1)

.

(¢}

(1)

(11)

(114).

Rolling of logs

T rensport through
Ropoways,

Road Trangport

Hi11 kaccha

H111 pecea

_ Plain roads

1416

17-19

A0=25

D21

22=23
24-25

In ton paisa units (in Doci,Rs,)
por Knm, of distanco,

Thc cost on account of rolling/
carrizge of logs will include tho
costs on the following cporaticns
also ;=

1) Construction of Rolling/carriago
paths (if any), .

1i)} Stacking of logs 4t tho ond of
jobl

In ten paisa units (In deci,.hs,) por
Km, span of ropoways,

Ratos will covor oxpansos towards
labour cost of matorials, depriciation
of nachinory and stecking at tho last
station of ropeways otc,

Noto := Othor mothuds of offeruad
transport aro not anticipatod
in U,P, arca, If por chanco
oy happon to WM fiprent
then tho two oporations- (»
nentioned abovae, thoy should
bo included undor any of tho
WOQ

Undor this, only throc cztogorios
of roads 1.0, Hill Kaocha, Hi1l
pacca and Plain roads have boan
considored for rond transport of
wood, 4ny variation from thias nay
bo proporly rocorded in roamarks
colunag,

atc will bo in pasias por cublc
metor of wood nnd por Km, of
distenca,

=0

-(b-
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() Floating ti11 26-28 Reto will be in fuck, Rwoos(i,o,
destination ten palsa) per M° till tho dolivory

site, The dlstance of dalivery gitos
for difforent units is givon in
the distancos data fom (IV), For
tho forosts of Tchri and Uttarkashi
Forcst Divisions, the delivory sim
is fixed at Rishikesh, whoregs Jol
olia ncar Dokpathar will bo tho
dAstination for thoe forvsts of
Chokrata, Yamuna and Tons Forost
Divisicns,

Rato under this oporation will
Include the costs on account of onc
or nore of "tho following;-

1) Launching
11) Trangport through west slidos,
1il) Floating in side nallahas and
croction of channcls ste,
ivi Floating in nmgin rivora,
v

-

vl

Rafting,
Stacking and ro-stacking otc,
at depots,

vii) Installation/Digiantling of
boms, launching/floating foo
otc, ’

vi_:algg Gost of matorials, ,
Other costs in imporvoment of”
the rivor bods ote, :
EXTRACTION OF (29-51) Wicrover tho wood is boing oxtracted
SaWN TIMBER | ia tho form of sawn timbor whothor
it 1s bolng sawn through convontional
saws or powor driven saw mills, the
columna under this major haad or its
sub hoads should bo filled im,

Othor dotellod instructiona
will bo tho samc as glvon against
various columns undor éxtraction
aof logs, .

M,

(5) Folling of Trees 20-30 Rato will bo in Doci, s, per niof
sawn wood, '

F111 in tho codo 88 if the coat
on this cperation has boen included
irn gawing,

(v) Sawing of Tmbor 51-36)
(1) Sewing by Hondsaws — 31-33 In deci, Rapoos por M3 of saum wood,
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11)

1)
i)
(a)

i)
i1)

114)
( 02

8,

(a)

(b)

A

Sawing by powor 3436
Driven Sew Mills.

Cff-road Transport 3742
Monunal carriage 3739

Iransport by ropeweys 40-42

Roed Transport (43-48)
Hill Kaccha Ioad 43-44
111 pacea iads 4546
Plaln Loads 4748
Floating till (42-51)
Dostination,

EXTRACTION OF PULP  (52-71)
FUEL WOOD

Folling of treces (52~53)

[N

Gnversion 5458

Off Rond Transport  (57s82)

~—(i)-—Monual carringn  (57-59}
-— A

In Docl. iupoos per M3 or sawn wood,

In Deedl, .l'ﬁJpQQS per n® of gawm W G
s (o

O

in paisas per n® per ku,
In palsas per n® per knm,
—d&-

In Doci. Rupeos and as por distinations
deseribed under oxtraction of logs,

Dotailed instruections will be tho scmo
as for logs and gawn timbor,

In Doci, Rupeocs per M3 of oonvcrtod
pulp/ fucl wood,

A

Wherover pulp/Fucl wood is aveil-
ablo  as by product one of the trees
folled for exiraction of either ligs
or tiuzber, code 99 should be f£1llod
In, But when this cost is includod
in tho cost of conversion, tho next
opaoration, codo 88 should bo fiiled
in, -

In Decl, Rupoos,

Tate should includo ccyts on
account of tho fol].owizzg%al‘ao s

(1) CGross—cutting/billeting/splitting,
(ii) dobarking, if any

(iii) cnrriazo ond stocking,

(iv) Cthor costs on matorials oig,

In Deel,poas por m3 and por Km, of
alstoaco,
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9.

11,
12,

Tranapart by

LOPOWIY S,
Wond Transport

Hill k-~ccheg donds
Hill pacesn W@onds
Pladin Joads

Floatin, till
Distination,

SeNO, OF T UNIT
. CREW T,.2.Dd

B C.TAMNT NO,
ColGIMaNT

(60-62)

(65-68)

63~64)

65-66)
67~68)

(69-71)

TR=73

74-376)
77
78~79

80)

In Deei, wumpeocs yer nd anlper Ko, of
Al stnnce,

In paise por nd and por K, of
distance,

In Doei, awpoecs till thoe delivory
sitols o discussed under oxtraction
of 10,5,

Bl ank,

8 in Data Descriptive Fom - I,
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FOM = IIT
3, Q0ST STUNIES - JATES OF ELIR,CTION (II)

Under progosed Practices (Addabicnal gperations only) outeturn %, Floating
losses, Othor factors of conversion ote,

e ddoép bip bl

The infornation to bo filled in this form will include =

{a) the ratcs of oxtraction for operaticns suigestoed under proposcd
Lo_ring Practices,

(b) contribution by the projosod roads towards the extraction costs,

(e) establishnent/coniingency charges for tho extraction of differents
categorios of wood under exdsting as well as propused practices,

(Q) Out-turn percentares available unlor exlsting and pruposed practices,

(e) Roating/trans)ort losses and

(£) othar factors,

Nates for sui;zsted oserati ns under proposed loiging practices
will be filled on the basls of the results of exporinents/studies conducted on
the use of lo.ging devices and keeping in view the detailed instructionsg laid down
for filling wp ithe Fom - III,

Dats on the costs on account of the construction of new roads and
improvenent of existing unes towards tho costs of extraction willl be based on the
road planning excrcise for the area,

Establishenznt/contin ency charges for the exiraction of different
categories of Wood under oxisiing and roposed methods of extractiong will be
workad out on the basls of total quantitizs/values of wood extracted via-a-vis the
total ex,enditure under these charges,

Information on out~turns will be based eithaeir on the extraction
figures available fromhe nearby and sindlar forests where extraction has been
corpleted or on the result of sons specific studies conducted for the purpose,

Floating/Transgyort losses, if ary, will be ;iven on the results

of floating/transrortation carried out in the ast from these forasts or some
nearby forests, ‘
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Instructions for filling wy the form are briefly as under :—

EY

- ot mm e e e me e s Em be mm e e MR e S e M e R mm R me e M R R A W me mememhemes S et

(a)
(by

(<)

(d)

— e = m d

4s in DDF I

ATES UNDBL
P OPOSED P R.CTICAS

Felling

Felling & Cross—
cutting, :

Sgwing through
PowWer Driven
Saw Mills, .

Offeroad Transport

1} Use of winchas/
Yerders,

ij) Uso of skyline
cranes

CONTRIBU TION OF
P.OPOSED 04D
TOW.aADS BXT.CTION
CoLTS.

ESTARLT SHM AN T/
CONTING i GY
ARG5S,

W2 mma mes wa  ma mee = e

(11-24)
(1112
1315

16-.18

o wm wmm s ms e e ame o m em e mm™ e e e e e e e

See instructions undar Data deseriptive
Form - 1

Detailed instructions as per Fome— II

In Dec, Bg m3of converted wood,

In Dsec, Ry per nd of logs.

Wien rate for fellinn is given under
(a), it will be taken to mean that
the rate under (b) 1s for cross
cuiting only,

In Dscl., Rypees per n3 of sawn wood,

JAn Deci, rupees per nd =er ¥n, of

distance,

Note 3= For WOT APLICLIALE" and NOT
REQIINEDY" entries wlease i1l
in code consisting diglts of 9's,

date will be in deci,rupees ner md of
all caterories of wood extracted and
will be based on foad Planning Exercise,

The establishenent/contingency charges
incurred on the extraction of lggs. Sawn
Tinber and Pulp/fuel wood(per m”) under
the existing as well as proposed logzing
nractices will be filled in these
colunns,

The general instruction given earlier
for working out these costs is clarified
throuzh tho followinz specific instruc~
tion,
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(a) Under BExisting
Practicesg,
(i) Logs
(ii) Savm wood
(1ii)Pulp/Fuelwood

(b) Under Proposad
Practices,

(1) Legs
(ii) Sawn Weod
(iii) Pulp/Fuelwsod

0UT— Uy
P s CENL.GBS

1) 8

( 28-36)

28~
51~33
3436

( 37~45)
37-39
0-42
4Bt 5

(46-57)

Suppose 100 n® of wood of which logs
were 40 n° sawn tinber % n> ang pulp/
fiel wood 20 m° Were extracted from a
forast at tue following costs :=
i) Lozs @B, 40 per n® . Iis, 1800.00

ii) Sawn wood @ R,70 D.1° ~ Ry 2100.00

iii) Pulp/fuelwood ‘@ ks D/~ Ry 900,00

Total Expenditure Ry, 4600,00
Net total exjenditure -
on Istablishment/Contingency be B 800/~
Then Hstablishment charges wer n® of
logs, sawn wWwood and pulp /fusiwood
should be calculated as

L x1600 =80, 2100 %80 x 1
4600

40 600 70
and, L x 900  x 800 resectively i,e,
&> 4600

B, 7/-~, R8.12,17 and s, 5.22 gp roxinatel:r

The sub heads are -

In Deci, .yyees mer n?

s le 0)
~do=-

—do-
—do-—-
—d 0=

In whatever shahe, the wood has been
oT is proposed to be extracted, out
turn need to be siven only for those
catogories of wood, For thie remaining
items code for eing Not Applicable
(in a1 91 8) be filled in,

Out turn purcentqear® 0 be given both

for exsting and Jrojosed lorging
practices,
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(a) Under Existing
Pragctices,

(:1.2 Logs
(ii} Sawn timber
(iii) Pulp/Fuelvood

(b) Under Proposed
Practices

(i) Logs
(13) Sawn timber
(iii) Pulp/FuelwWood

FLOATING/ T2l S 0ul
LOSSES.

( 46-57)

46-47;
50=57)
(52-57)
52-53
5455
5657

(58-65)

Suppose 100 nd of standing voluae is
felled and as a result of exiraction
20 m of logs, 10 nd of sawn timber
and 20 22 of pulp wood have been or
are proposed to be extracted, out tum
parGaniaea. for logs, sawn tlmber
and pulp wood will be teken as &

10 and %0 respectively under existing
or the proposed practices as the case
nay be.

Fill In twes parcoblazoa. on the basis of

inforitation collected from the Local
Forzst Department and Agencies engaged
in the extraction work,

The condition of the forasts i.e,
quality, cull ete. occurlng therein
should be kept in view,

Fill in 99 for 'NOT /PPLICLELE! entries.

The losses during floating/transporta‘icn
of wood are to be reyorted under those
colunns,

Since these is always a big difference
in the gmount of losses in different
categories of wood when they are
floatsd down the rivers/nallshas, a
provision has boen made to record them
separately, As far as transport of
wood by road is concerned, chances of
losses being smaller, separate, cate-
gories have not been nade and the
losses are put under one record only,
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(a) Floating losses

(1) Logs
(i1) Sawm timber
(iid) Pulp/Fuelvood

(b) Trangyort Losses
11. CIHEL FACTIORIZS OF
CONVERSION,
(a) Conversion factors

5859
60--61
62~63
6465

(86-72)

The losses will be indicated in
nercentages,

The information will be filled in on
the basls of records/information
supplied by the Forest Department/
Lesses eic,

cde 99 for WOTE .PPLICABLEY entries
should ba usad,

A fow other factors of conversion
useful. from the extraction point
of view are nenticned here, They
cen also be termed as out turn
factors,

The information should e as
accurate as possible and should be on
averaged based on local exyzrience,

The information should bs as folloWws t=

QODE DERCENTAGES QUT TUZN
1. L. 15 and ) 5

2, /25 and 215

3, L. 35 and » 25
4, L. 45and 7 35
5 7.~ 55 and 45
6 Z_- 65 and ) 55
Te /. 75 and 7 65
8. L. 85 and "2 75
9. 85

For non-applicable entries loave oxk.
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(1) Logs from standing
trees,

(1i) Sawn timber from

(D)

12.
13,
14,

15.

logs.
1) By Hand Saw

i) By Saw Mills
1ii1) Pulp/Fuelwood from

i} Logs as by
product,

il) Trees
Pulp/Fuelvwood

Volume/Weight
factors

S5,NO, of Unit
C.IBEW LEADER
SiB CATCHMENT NO.

CATGIMAENT NO.

=111~

66

67
68

70
7172

-]
™

7476

7879

Ly

& 3
~
St Nt Wl M I e e P S

This should be f£illzd up only upto one
place of decimal for air dry pulp/Fuel
wood

(in 3 per ton),

Bl anlk,

As In Data discriptive Fom - I
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M - IV
4, QST SNUDLYG = DLSTANCES DATA FOM

Different categories of distance under off foad/ foad Transport
and Floating, over which the forest raw naterials extracted from tho forssts of
unit will be transsorted, will e filled wp in this forn,

Righikesh and Jalaslia (near Dalpathar) will be the delivery
sltes for the forest raw materials extracted from Tehri/Ubtarkashi and
Yamuna/ thakrate/ Tons Forest Divisians resyectively,

Off road distancus for the forssts which are visited and in
which the extraction is in progress, will be filled in on the basis of gctual
carriage being dons both manually as well as through ropeways, “The units which
are Inspected but the extracticn is not in progress, the information on offe
rogd digtancds will be worked out, as though the carriage had to be done in
actual mractice, For the remaining units, it will De calculated from topom
graphicael and stock maps, For nanual carriags, the distances will be worked
out by eligning paths an tojosraphic maps in 1 in 6 gradients whereas for
ropeWays on average gradlent of 1 in 10 shouwld be adopted, For up-hill
transporii., the distance should be doubled,

For Road Trangyort, the distance should be filled in on the basis
of actual road lengths of existing roads, The distances of the nroposed roads
will be tgken from road planning excrcise, ling gradient of 1:25 to 1:30
has been assumed for construction of proposed roads in this exercise,

The distances for floating will be obbtained after measurements on
the mapse In case, the samo are available in Forest Bpartnent records, they
should be compared with the distancos measursd on the nay and then enterad in this
form,

Two or more entries (one below the other) should be made for the
distanc s when ths wood esttracted from the forest is trangyorted to some
Intermediate conversion/processing centres from where the processed products
are later on transported to the delivery sitss. The gpecific examle of logs
can be cited in this regard, Logs extracted fron the foresls may be taken to
saW mills where they are sawn and later on the sawn timber is transported to the
delivery sites, In the first part, cost, of trangrort will relate to logs and
in the second part it will bz FTor sawn tinrber,

In this fom, distances for both ths praectices i.e, Existing as
well as Proposed will bs given,

Other insbrmiction for £i11in: this fomm ars briefly as under g
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S0 - Lo ITRMS ... - QQUNOS. _ . _ _ o INSTCTIONS _ _ . . _ ..
1-5 As por Forn I 1-10 Codes as per Data Deseriptive Fom-I
6, DESTIN 4TION 11 Codes will bo as under :-
Code No, Degtination
1. Rishikesh
2. Jalalia (Near Dak)athar)
7 DISTaNG.23 UNDER 1230
BIISTING LOGGING .
PRACTIGES i
(a) 0ff Moad Transport 12-17 Digtances will be in 100 metersi
b i) Manual carriage 12~-14
(v) oad Trangyort 18-25 Digtances will be in Knms,

i) Hil1l Kaccha roads 1819
ii) Hill pacea roads 20-RR2

iii) Plain roads 23-25
(¢) Floating 2630 Distances will be in Kus,
i) Side nallehas 2627
ii)} Main rivers 28-20 Tons, Yamuna, Bhagirthi and
Bhilangana will be taken as main
rivers and the remaining as side
nallahas,
8. DIST/HGCLIS UNDER 3155
P.OPOSED LOGGING
P .CTICES,
(a) Off road Transport 3142 Distancss will be in 100 meters.
1) Manual Rolling/ 3133
carcviage
ii) By wincheg/yarders 34-36
iii) skyline cranes/ 37-39
Ropeways, :
iv} By carts, Pack 40-42 Do not fi11 it for U,P, arsas,
Animals ote,

Contents



9.
10,
11.

12,

(b) Twad Transport
i) HAa2 kaccha roads
ii) Hill pacca roads
1ii) Plein roads
(¢) TFloating
1) &ide nallahas
ii) Main rivers
Hlank
S.No,. ‘of Unit
CREW L&aDast
SIB CaTGIMNT WO,

CaTCHMANT NO,

=114~

4350
4344
4547
48-50
S51=55
51~52
53-55
56473
T4~-T6
77

78-79

.

Distances will be in Kms,

N

“Distances will be in Knms,

Soe Instructions againat colunn 28=-30,

Ls per Data Descriptive Fomm, I
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5, ANSTRICTIONS FO¢ FIILLING INFOMTION TN THS PLIPFQ.MA ON
204D PLANING ELSROLSE,

S tap i

1.  Nawme of the ioad,

Give a specific name to tho road, may be on the basis of the names of
the places at both the ends of ths road or on -the basis of area through it
paBfsges, -

e SlaNo, of the ipad

Give a serial nuaber to each road,

3 Cgtchment

Wrile down the nemz of the calchment %he nawe of the catchment through which
the major portion/length of tha »oad passos, catcments having the sane meaning and
the codss as given in differsnt foms, )

4.,  Qub~Catciment

If the road wholly lies in z sub catcimoant write the serial nubor of thas
sub catlchmoant glso,

S, Averane cost of tho congtructbion per Km, of Digtance

In the areas where the road is being nropossd for construction, find out
fron the local P.W.D. or the local Forest Department as to what will be tha average
cost of construction per kilometer of raod distance in that area,

6.  Rroposed Length and Stendinc Volumes which will be mads exploitable.

Under this, placss for five entries have bucn provided., Ths idea is
that when g road is being constructed starting from a point on the road alroady
congtructed, it will cannect a no, of forests, The lenpgth from the nain road
ti1l the first forest should we entcred widor (A) alongwith the total growing
stock {Vol.) of tie forasts mado exploiteblo on account of this road link,
On furthor extension, this road may connect gnother forsst, Total length
of tha road wpto tho sscond forest and total growing stock of the first and
second foraests may e entered undor (B), Procesd similarly in regyect of entries
under G,D gnd E,

T he underlying ldea for recording the.rvad lengths and total volumes,
under this neading is to find out the optimm length of the proposed road, The
road-length on account of whose constructlon, net return fram vhe extraction of
wood from the forssts is the highost after taling into account the expenditure
of road construction, will be termoed as ¢jtimum length of the road,

7s Qut Tgm
(8  Averasme Qut Twrn Porcentaro whan Joad is not Proroged.

If the oxtraotion were fo tzke place as if the proposed road were not

Contents
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thers, the percentage of all categories of wood L, logs, sawn timber, fuel
wood available as a result of oxtragction from the total standing volume marked
for felling will be filled in, under this item, State Forest Department will be
the best source to givs out this information,

{ B) Averare Qut Turm Percentase when nroposed Road ig Congtructed,

Wien the road is constructed the convdrsion pattern may change ‘and
higher oul—~turn may bo possible, Fill in this oute turn percentage figure, It
will bz an estimatc on tho basis of information supplicd by tho Forost
Dopartinent,

In both 4 & B it is not nocossary to aim at colloetlon of wery procisc
informetion,

8, Cost of Extraction Till Dolivery Site or Markst,

e informgtion under thigs h:ad will bo compared and filled up for as
many sobs as tho no, of proposcd road longths,

{4) Averazs Cogt —er Cu, M, when thg . rolosed oad ig Not There,

Find out approximate gquantlty cof dlfferent categoriles of wood, their
costs of cxtrazction at the delivery site under the existing conditions of
working, The information will ™ available from the Forecst Depaftment/
Timber emiractors,

(B) Av=0orate Cost Per Qu.M. when oad is theirg.

Find out the costs of extraction per cu.m, and approximate quantities
of all categories bf wood extractsd from the forest when the proposed read
is there, Give theso costs under two sub heads namely (1) excluding cost of
the road constructed & (i1i) including cost of ‘tho road constructed,

whon the cost of construction of tho road is. included it will be
taken to mean that the road has been solely constructed for ths purposes of
extraction of weood only, *

9, Puiceg
(8)  Averazo Price Por cu, M, Dolivery Sits when the Doad ot thera.

From the salza rates of o past three years, find out what is that
averaga price per cu,m, of all cabogories of wood extracted through conventlonal
methods. The source will be Forast Dopartment and the timber market,

T™e convarsion pattern may chage with the construction of this new road,

Contents
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Find out the nrice per cu.n, from the szles of last 3 years as done under
o’ Py

(4). In this casc also, the source will be the Forest Department and the timber
market,

10, Net profits Per Cu, M, on Road Lencithg,

Price multiplied with out—turn will give out the gross-raturn, Net profit
ner cublc meter will be obtained when the cost of extraction is substracted from
the gross return and divided by thoe total standing volume, For different lengths
of the roads, different figures for net profit will be worked out and will be
entered against the different columns »rovided for the purpose,

11.  Qotimum Ioad Lonzth

The length of the road which gives the maximm net srofit will be called
optimum length, This road sholld be recommended for construction.

12. Contribution Per Gu, M, of Volumo (Standincg).

VWork out die total expenditure on ths construction of recommended roads,
divided by the total standing volume and obtain figures -Her cu.m. of standing
volumea, This contributlon can alse be workesd out for one eu,m, of convarted
volume for ths forests of sach unit on the basis of the conveorsion pattern
followed/to be followed in that unit,
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6,  INSTUCTIONS FOR FTLLING TN ‘M p 0F0.M4 FOR ER wIMNTS ON
LOGGING DiVICSS

LA N AN NN N ]

1. Name of tac Devices uged 3
Power (hain Saw, Saw Mills, Skyline Cranes, Tractors ete,
2 Stato briefly whore-~oxperinments were condugted .
Discribe briefly the condition of the arsa where the devies has been used

for experimentation, so that the resultis availaile on ithe use of logging devices
are not made epplicalile to o aroas having different conditions,”

3e Scurcgo of Datg

ihen the expoerimont has not boen done by tho staff of this organisation and
data is collected or is eupplisd by other azencios, this column should be filled
in end the name of the agency wio has supplied the data, should also be stated.

4, Blo-dgts of Machine

Tho information under thc suixheadings of this item should be filled in on
the bapls of the information swryplisd by the manufacturing agencies for the
logging devices, For installation ciarges and calibrated 1ife tho exporience of
the agsncies who have used ths device should be weirhed against o information
supplied by the manufacturers, The information chould bo entered after thorough
satifaction,

5, t for doing the Job
(4)  Thiouzh Maching

Kl costs for doing a particular job with the help of the machine
should be entered undsr this sub-head,

(B} ihen Machine igs Not ugad,

The costs for doing the same job as mentioned under (A) when tho machine/
logsing devies is not used should be noted horo,

6, Aocomaendations

focommendationg should be made on the basis of entries under 5A and 5B, If
thers ars some otwer reasons oh zacount of which the deviee has to ba recommended
for use, mention thoso reascns also very clearly, Altach profitability caleulations,
if any, in support of your recommondations,

Contents
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7. BIDID:A FOL FOAD PLAING EXIRGLSE
Nasie of the Road
Code/ Serial Niumber of the Road
Catchment
Sub Cztchment
4v, Cost of Construction per Km. of Distance(®,W.,D,/Forcst Departnent),

Proposed Lengths and Stending Volumes which will be made exploitable,

A B c

Length i) Length i) Length

Total Volume 1) Total Volume "11) Total Volume,
D E

Length i) Length

Total Voluma 1i) Total Volume,

Out-turn,

(a)  Av, Qut—turn percentage when Road is not proposed,
(A1l Categories of wood) ~ Source F,D,

(b)  Av. Out~turn Porcentage when Proposed Road is Constructed,
(A1 Catogorics of Wood ) = (Sourca F.D,/Estinate),

st of Extraction Till Delivery Site/Market,

(a)  4v, Cost/Cu,m, when Road 18 not thore,
(ALl Categories) - Source F,D,
(b) 4av, Cost/Cum, when Road is there

(411 categories ) ~ 1) Excluding cost of road construction
N ( Estinates)

1i) Including cost of road construction
(Surco road costs).

"Prices,

Contents
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(a) Av, Price/Cu.m, when Road is nct taers,
(A1 eatezorics) - Source F,D, MARKET

(b) Av, Price/Cu,m, when Road is there,
(111 Categories) - Source F,D,/Market

10, Not Profit on Hoad Lengths.

)

& B G_ D
i) Length i) Length 1) Length i) Lenzth
i) Profit i1) Profit ii) Profit 1i) Profit

11, Optimum Road Length,

12, Contribution/Ci,m, of Volume (Standing),

Contents




=121~

8. PO FO:2 EXPEIMeNT OGGING DGVICES

1. Nane of the Deviecs used.

2, State briefly where Experimonts wers conducted( tract, terrain, type,
asscessibility and other conditions),

3o Source of Data (4ttached Date).
4, Bio~Data of Machine,
i) Name of the Machine
11) Namo of the Manufacturing igency.
i11) Ggpital Cost,
iv) Installation charges.
v) Caliberated Lifs,
5, Costg for doing g Job,
(a) Throuch Madl:l.ne..
i) Munning
11) Maintenanco
i111) Further installat:cn, if any,
iv) Denreciation
v) BEstablishment and Othsr Charges.
vi) Total
{b) when Machine is Not used,
R Recommendations,
State reasons briefly,if there are other reasons on account of which the

device has to e used, Attached profitability calculation if any, dn
suwport of your recommendations,
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GLPTER - ITIT

Sel Data Processing

Data Processing involves punching and verification of the data for
computer imput, checking for consistency between and within various characters,
preparation of suiteble camuter prozrammss for conslstency checking, calculation
of wlume of felled tress and satxyle ‘trees, graphs between various variable,
gensral volume equations, local volume equations and preparation of growing stock

tabled,
31,1 DATA

! ‘The data collacted in thc following forms was analysed ;

(1) Point description form (CD 01)

(2) Tally sheet (CD 03) )

(3) Sample tree form (CD Q4)

(%) Iree volume study form ( Standing treo) (CD 05)
(5) Tree” volune study form (felled tree) (CD 06)

The full details of items on which information was collected arc °
given in the manual "Instruction for field inventory work (U,P,) areas®,

341,42 Imput for the coamutap

Ihe information of the fisld forms was key~punched, and varifiesd

in the Data Processing Unit, The following mmbor of cards were punched for cach
card 'dosign,

’ (i) Point description form (CD 01) 2697 cards,
(2) Tally sheet (CD 03) 1779 cards,
i", ' -E 3) . Sarmple treo form (CD 04) 4605 Cards,
(4) Trec volwae study form (Standing trees) (CD 05) 294 cards,
(5) Tree Volune study forn (felled trecs )} (CD 06) 423 Cards,
3.1.3 Consigteney checking

.

The punched data was chacked for cansistency between various
parametors W a caputer proyrame ELEARS on IBM 16 computer, The
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digorepancies Werce rosolved with ‘hie help of Northern Zone field officers and the
data cards corracted accordingly, After correction the data were loaded on to

v Magnotic Disk Packs,

My

3.1,4 Volume of Fell=d Teses

The under bark and over bark volumes of each log of trae are
calculated by using Srallan Formula., Volume of the whole tree was calculated
by totalling the volumes of individual logs., Trea volumes limits of '
woro calowlatod wptp top over bark diameter limits of 40 Qus., WVhs, 10 s,
and 5 Gn, using computer programie NALViL., These volumes were loaded on Disk

for different tree portions of a trece along with other parameters and identifica=~
tion data.

For the varlable Volume (V), Dlameter (D), height (H),. and D! nean
and standard devigtion were also cumputed for each imporisnt species by dianster
clagses using wiputer progranme VOLDILS,

3,1.5 Graphs 3

Scatter diagrams woie prepared belween the variables total under
bark volume upto 5 am, tep over bark dig, limit and IIPH! mean and standard
deviation werz also. _c:omputed for sach important specles by diameter classes
using computer programne GRPHS, ifter a careful study of the scatter of points
for the gpecies soms ahbnormel obscrvations were deletad,

Fel.6 Regresgiong

Tabls No, IV, IVl glves the distribution of trees by diamster classes
for important srecies ag they occurred in the feolled treo data.

(a) Generad, Volume Fguationg ¢

It can bo seen from the gbove talle that the felled tree data
ig nol representative of whole range of diamster distribution as thoy. appear
to occur in ‘he enumcration date, This is a very serlous limitation for
the preparation of volume tables, However, in tho absence of other altematives
this data was used for he prepa.ra'trion of volume equations,

: T

The following equations were tried to arrive at a genoral volume

equation suitable for a particular species using computer programme REGFOR.

1. V=g +bIFg

2 V=g +b D% +0 (D)2,

Sy V/D?'H =a + b/D2H

Contents
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4, VDA = a + b/DH +c D%

5. Log V=a +blog D+clogh -
6, V=g +bD+c D+ adH

7. V=g +0oD+cH¥amH

vhere: V under bark wvolume {(Cun) of a tree upto § (a, top over bark
diameter limit.

D ~ Dlamoter (meter)
H = Height (neter) ©
The final equatlons selected spocies-wise are presented in Jppendix IL.
(1) . Loeal Volume Fguptiong :

) Using these equations and the computer Programe SUMWL volume of sample
tross were calculated and loaded on the disk along with the other parameters,
Moans and standard deviation for the variables volume, diameter, height and DH by
imyortant species and diamelter classes, were computed as for the felled troe data

using the same computer programs,

The following equations were tried fortihe selection of local volume

equations,

1, =g + bD + ch

2, V=g + bD?

S Log V = a +blog D

4, wWV=a=+hD

5, VDR = a + /D + ¢/DF

6. VIF = g + b/

Where V end D stand for the same variables as described .
earlisr, ) -’

Final equations salccted for differcnt spocies are presented in
Lypendix 11,
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3o 1,7 Area breskeus

The total geographicel area of the arojoct in Uttar Pradesh was 10,336,
02 3, Kms, The bregk-wyp of this area into various land-use classes is glven
in Table- III-1, It was proposed to fet area estimates from aerial photo interpro-
tation but this could not b done, In the gbsence of photo intermpretation results,
the areas in different land use classes were claculated on the basis of the
proportions of sample points falling in ecach landeuss class,

The area estinated under land~use class fTreo Forest! was furthor
divided into various forast tynes, These are given in Table II-2,

hs dagired by tho Stats Forest Department, the estimated area of ocach
forest type was further distributed by Forest ]I-&vision, A titude, Terrain, Slope
and crown density, This 1s given in Tablos IIT%5 and If-l to IX-4 (Volume 1), It
may be noted that the estimates of arca are based on vory few saemple points as the
sapling ddsign was not propared to estimate the arca.

Estimates of area were obtained for he following forest typos,

(1) Fir Including $ruce,

(2 Bluo pine and Dcodar,

(3) Chir,

(4) Upland hardwoods and mixed conifers,
(&) Oaks

(8) Low~l and herdwoods,

Since the samplo noints in the forest types, Hlue pine, Deodar,
upland hardwoods & mixed conifers were very fou, 1t was decided in consultation
with U,p, Porest Dopartment that cambined estimates of Blue and Deoder as well

as upland hardwoods and mixed conifersg be ¢iven, as sgparate estimates for these

forast types would not be relisntls,

3.1.8 dtand and Stoclk,

& variable length record file merging tho data of plot description
(CD 01) and Tally sheat (CD 03) was croated on the nagretic disk using camuter
program VARFIL,

At cach sauple point number of stenms per hectare were cal culatad by

the nultlplication of B.i.F., and total of the reciprocals of the basal area of
each tallisd trece, .
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NO. of Stems per hectare,

= Bb-[l-o Fa
t i
Bi
i=1
where Bi — Basal arca of 1 th tallisd tres at a
sarplo poind,
n - No, of tross tallied

Estinates of the number of stems per hoctare were also caleulatod
for eadi diametor class of important specles, , .

Tn case of volume, the wvolune of sach tallled tree was calculated
from the respective local velume equation of species.:

Volumo per hectatc at a sample point was calculated as folloWws :=—-

Volwme per hectare = BAF,

~ Vi
,d/.__-— Bi
1=1

whoro ¥l = Volume of the 1 1 tgllied treo at a sample point,

Volume por hectare was calculated for each diamster class of important
spocies.

From those values, siems and volume per hectare by diametor classes
waro ostinated for each important spocies of a forest typo by using computor
program PRAVD 1, These figuros arc presented in dpamdisk = 2 Tablos Z.1.1 to
2.6.2 (V%luwe I), In addition, stems snd volume per hectare wera also calculated
for the entire area which are also given in fppendix - 2 Tgbles 2,1 and 2.2.(Volume=

I)-

Standard errors for Volume per heeotare were also caleulated for cach
forest type using computer progran ERRORS, To cstimate these standard error, ratio
nothod of estimation was used, The standard errors oxprossed as percentage are
also glven in Table IV-3 (Volume I).

It may be noted that the local volune equations given in Lppendix II
are valid for breast height diametors 2D s, and above., Therefors, mo gt of the
estimates for volume and the standard errors are derived for diameters A0 cas.
and ovor, However, the ostinates of volume for 10-0 . dlanetor class are also
given for forest types using average samplc trees volune in that class,

3. 1.9 Dismeter-heirht rel abion-shine

Equation of the folloving form was fitted between diamoter {(breast
hoight) and height from tho samyls tree data for somo importent conlfers,
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~131=

He1,37 = a=
a + bd + cd®

thore H - Helightt in nctre

d - dimotar at tdoast height (Gn)

a,by¢ are the constants to be determined and 1,37 is the breast hoight in

neters,

Tho estinatod helghts for varions diamstsr classes are given

in Table V-l (Volume I),,
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IR
. 27408 + ,00249/D3H

KATL
+30649 + ,02085/DRH

DEODAR

06168 + ,27696 DH
PHICE

028318 + ,03370/DRH

FIR
17507 + 22606 D
BN LK
L0480 + ,351906 DA
MOEIU OQiK
L03560 + ,31504 DRH
REsT OF SPECIES

. 20886 + 00817 /DRH
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GiIn
« 276739 ~ 3,068630 D + 12,409920 DR

K: 1B
3
+R231§9 = 2,35096 D + 11,906690 DR

DEODLR
~ 001850 + 8,209795 DR

PRCE
0+R98532 = 4.541390 D + 16.325240 IR

FIR

04419832 - 2,725510 D + 10,893578 DR

Bl 0.K 0.685 354 D>
74702984 = 1,258189/D + ;098600/8%
MOHRJ OLK -

-

10,1635169 = 1,554715/D + ,098800/D°

REST OF & 2CIES
« 384595 = 3,455060 D + 10,987500 D2
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