


X 

ArrrP3imt?Cn.  ̂ >^?/    (Cull  ̂ V.  ̂ J]45| -S-  Di-  /'P'o 
^ 







PREPARATION 

OP 

FOREST  WORKING-PLANS  IN  INDIA 

BY 

W.  E.  D'ARCY 

roUBTH    EDITIOX 

Revised  by 

A.  M.  F.  CACCIA,  I.F.S.,  u.v.o.,  f.z.s., 

Imperial  Su£dt.  of  Forest  Working-Plans  and  Imperial  Si/lvicuifitrist 
to  the  Govt,  of  India 

CALCUTTA 

SUPERINTENDENT  GOVERNMENT  PRINTING,  INDIA 

1910 

Price  annas  fourteen  or  Is.  4d. 





INTRODUCTION. 

TT  is  sought  in  these  notes  to  explain,  in  a  practical  manner, 

the  form  in  which  working-plans  such  as  are  at  present 
required  for  the  State  forests  of  India,  should  be  compiled, 
so  that  it  may  be  possible  to  apply  and  to  control  them.  The 

discussion  of  calculations  and  theories  which  are  inapplicable 

in  the  actual  condition  of  Indian  Eorestry  has,  as  far  as 

possible,  been  avoided. 
Tiie  only  means  by  which  Local  Governments  have 

hitherto,  as  a  rule,  attempted  to  secure  a  supply  of  forest 

produce  for  the  use  of  the  agricultural  population,  has  been 

by  burdening  forest  lands  w^ith  rights  under  settlements. 
Hence  we  find,  in  Northern  India  especially,  many  cases  in 
which  Government  has  voluntarily  rendered  itself  helpless  to 

prevent  the  destruction  of  the  forest  property  it  desires  to 

preserve.  Such  mistakes  will  cease  to  be  made  when  it  is 

realised  that  the  purpose  with  which  each  forest  should  be 

managed  can  be  prescribed  by  means  of  working-plans. 
But,  in  order  that  the  vast  areas  under  the  control  of 

the  Forest  Department  in  India  may  be  brought  under  the 

provisions  of  working-plans  within  a  measurable  distance  of 
time,  it:  is  necessary  that  the  agency  of  subordinate  officers 
should  be  more  lar^elv  utilised  than  has  hitherto  been  the 

custom  in  the  collection  of  the  data  on  which  these  plans  are 
based;  and  that  this  may  be  feasible,  some  such  instructions 

as  the  present  are  obviously  required. 
The  writer  desires  to  acknowledge  the  aid  he  has  derived 

from  the  work  on  Ante  nag  ement,  recently  published  by  Mon- 
sieur Puton,  Birecteur  de  VEcole  nationale  forestiere  in 

Prance.  He  is  also  indebted  to  the  courtesy  of  Monsieur 
Bartet,  Inspectiier  des  forets,  in  charge  of  the  station  de 

reche relies  at  the  Nancy  Forest  School,  for  copies  of  several 
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working-plans  in  force  in  France.  These  plans,  as  well  as 
several  of  the  plans  compiled  by  officers  in  India,  have  been 

largely  utilised;  as  have  also  Mr.  Fernandez's  translation  of 
Monsieur  Broillard's  Amenagement,  and  an  excellent  Short 
Treatise  on  the  Measuretnent  of  Timber  Crops  which 

appeared  in  the  Forester  in  1889. 

W.  E.  D'ARCY. 
February  1891. 

PREFACE  TO  THE  SECOND  EDITION. 

These  notes,  which  were  written  by  the  author  when 

Assistant  Inspector  General  of  Forests  and  Superintendent 

of  Working-Flans,  were  professedly  intended  primarily  for 
use  by  subordinate  Forest  Officers,  and  have  in  practice 

amply  fulfilled  the  object  for  which  they  were  compiled.  It 
may,  indeed,  be  confidently  stated  that  no  professional  work 
of  the  kind  has  had  in  India  such  widespread  and  beneficial 

results  in  systematising  forest  organization.  The  scope  of 
the  book  precluded  the  discussion  of  certain  higher  branches 

of  forest  science  well  known  in  Europe.*  Moreover,  in  pre- 
sent circumstances  in  India,  simplicity  is  of  the  first  import- 
ance in  the  preparation  of  plans  for  forests  which  are  only 

now  being  brought  uniler  systematic  working ;  and  accord- 
ingly in  these  notes  theoretical  considerations,  which  might 

in  practice  defeat  that  object,  have  either  been  omitted  or 

been  assigned  a  place  altogether  subordinate  to  that  occupied 

by  a  brief  exposition  of  such  principles  and  methods  of 

working  as  are  more  immediately  applicable  in  this  country. 
The  book  is  in  much  request,  and  the  opportunity  has 

been  taken,  in  preparing  the  present  edition,  to  revise  the 
whole,  leaving  the  substance  as  far  as  possible  unaltered. 

•  Those  who  wish  to  pnrene  the  subject  in  all  its  branches  may  be  referred  to  the 
Manual  of  Forestry,  by  W.  Sohiich,  Ph.D.,  Braiburj  Aguew  &  Co.,  London. 
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The  suggestions  contained  in  the  work  are,  however, 

merely  intended  as  an  aid  in  the  preparation  of  working-plans 
and  are  not  issued  as  a  code  of  official  instructions. 

•OFFICE  OF  Inspector  Ge?jeral  of  Forests, 

Si?nla,  August  1895. 

PREFACE  TO  THE  THIED  EDITION. 

As  the  present  stock  of  D'Arcy's  "  Preparation  of  Forest 
Working-Plans  in  India  "  has  been  exhausted,  a  third  edition 
has  beeu  printed  to  meet  future  requirements.  The  text  has 

not,  in  any  way,  been  revised,  but  is  identical  with  the 
second  edition  (revised),  which   was  published  in  1895. 

Office  of  Inspector  General  of  Forests, 

Simla,  September  1898. 

PEEFAOE  TO  THE  FOUHTH  EDITIOX. 

A  new  edition  of  D'Arcy's  treatise  on  *'  The  Preparation 
of  Forest  Working-Plans  in  India"  having  become  neces- 

sary, the  opportunity  has  been  taken  to  introduce  various 
changes  chiefly  with  the  object  of  making  the  notes  more 

useful  as  a  text-book  for  forest  students  at  the  Imperial 
Forest  College.  At  the  same  time  the  whole  has  been  re- 

arranged and  brought  up  to  date. 
Great  care  has,  however,  beeu  taken  not  to  alter  in  any 

way  the  original  scope  of  the  work,  which  is  intended  merely 
as  a  guide  for  the  drawing  up  of  such  simple  plans  as  are 

alone  possible  or  called  for  in  the  present  state  of  forestry  in 

India.  I'or  this  reason,  the  various  Tolumetric  methods  of 
calculating  the  possibility  have  only  been  briefly  alluded  to ; 

whilst  the  calculation  of  the  financial  rotation  and  the  appli- 
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cation  of  financial  tests  to  the  methods  of  treatment  have 

necessarily  heeu  altogether  omitted.  Up  to  date  little  or  no 

progress  has  heen  made  in  India  with  the  collection  of 
statistical  data,  hearing  on  the  economic  aspect  of  forestry ; 

hut  this  question  is  now  receiving  considerable  attention. 

At  any  rate,  for  many  years  to  come,  owing  to  the  abnormal 
condition  of  our  forests,  and  to  an  uncertain  demand,  the 

kind  of  plans  that  can  be  made  applicable  to  our  Indian 
forests  must  necessarily  be  of  a  simple  nature,  the  working 

of  the  annual  coupes  being  based  mainly  on  sylvicultural 

considerations,  an  absolutely  equal  annual  return  being  of 

secondary  importance. 
A.  M.  F.  CACCIA. 

Dehea  Dun,  United  PEO^aNCEs; 

17th  Fehruanj  1909. 
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PREPARATION  OF  FOREST  WORKING-PLANS 
IN  INDIA. 

P(RT  I— PRELIMINARY  EXPLANATION!*. 

CHAPTER  I.— DEFINITIONS  or  CERTAIN  TECHNI- 

CAL TERMS  USED  IN  EOREST  WORKING-PLANS. 

Section  I. — Necessity    for    defining    terms    used    in 
FORESTRY. 

Before  expLunins:  the  manner  in  which  the  different 
methods  of  forest  treatment  can  be  applied  or  prescribed,  it 
is  necessary  to  define  the  meaning  of  certain  technical  terras 
which,  it  will  be  impossible  to  avoid  usins^  without  sacrificing 
both  accuracy  and  conciseness,  and  with  regard  to  many  of 
which  we  have,  as  yet,  no  recognised  definitions  in  English. 
Correct  definitions  are  the  more  necessary  because,  in 

forestry,  terms  are  borrowed  from  every-day  language,  and 
their  special  meanings  are  therefore  the  more  liable  to  be 
misunderstood. 

Section  II.— Definitions.* 

1.  Technical  terms  relating  to  trees  and  crops. 

Accessory  species, — A  species  of  inferior  quality  or  size,  of 
little  value  or  im23ort:ince. 

Advauce  growth.— Young  trees  which  have  sprung  up  in 
openins^s  in  the  forest  or  under  the  forest  cover  before 
regeneration  fellings  are  begun. 

Age.— The  age  of  a  regular  or  even-aged  crop  is  the  mean 
age  of  the  trees  composing  it.     In  a  crop  of  mixed  ages,  the 

■  Note.— The  following  definitions  are  chiotly  taken  from  "  A  Glossary  of  Technical 
Terms  for  use  in  Indian  Forestry,"  compiled  by  i.  M.  F.  Caccia,  to  be  obtained  from  the 
Superintendent,  Government  Printing,  Calcutta. 

B 



age  of  tlie  class  (of  trees  of  the  principal  species)  most 
numerously  represented  is  generally  taken  and  alluded  to  as 
the  predominant  age. 

Auxiliary  species.— A  useful  species  of  less  value  tliau  the 
principal  species,  which  assists  the  growth  of  tlie  laiter  and 
influences,  in  a  smaller  degree,  the  method  of  treatment. 

Blanli.— An  unstocked  area  where,  from  any  cause,  few  or 
no  trees  are  growing. 

Bole.— The  trunk  or  stem  of  a  tree  from  the  ground  to 
the  point  where  its  main  branches  are  given  off.  The  lower 
part  of  the  hole,  if  free  of  any  branches,  is  called  the 
clear  hole. 

Broad-leaved  trees.— A  distinguishing  term  in  distinction 
to  conifers.     Generally  deciduous  trees. 

Brushwood. — A  growth  of  low  shrubs  and  bushes ;  used 
also  to  indicate  the  fallen  or  cut  branches  and  twigs  of 
trees. 

Close  crop. — A  crop  which  is  completely  stocked  so  that 
the  crowns  of  the  trees  interlace  and  form  an  uninterrupted 
leaf  canopy,  which  thoroughly  shelters  the  ground.  See 
Crop. 

Complete  crop. — The  maximum  quantity  of  material  which 
a  given  plot  can  bear  at  a  given  age.  In  every  cas  i  a  crop 

is,  as  regards  its  density,  either  complete  or  incomplete.  It 
is  complete  when  it  presents  a  density  conformable  to  its 
nature  and  age,  where  this  is  not  the  case  it  is  incomplete. 
See  Crop. 

Composition  of  a  crop,— The  various  species  which  form 
the  crop,  their  proportion  and  condition. 

Couifer.— A  tree  which  produces  cones  and  usually  has 
narrow  needle-like  leaves. 

Coppice ;  or  coppice  forest.— A  crop  mainly  composed  of 
trees  derived  from  stool  or  root-shoots. 

Coppice  shoot.— A  stem  which  has  sprung  from  a  stump 
or  root  and  not  from  seed. 

Cover  or  covering.— The  term  "cover"  is  used  to  express 
the  horizontal  projection  of  tie  crown  on  the  ground,  and 
is  applied  both  to  the  ground  so  covered  and  also  to  the 
action  of  the  cover. 

Crop. — The  entire  collection  of  trees  <rrowing  on  a  given 
area.     The  terms  stock,  growing  ̂ tock,  tree-growth  and  crop 



are  synonymous.  A  crop  may  be  complete  or  incomplete 

{interrupted),  pure  or  mixed,  even-aged  or  wieven-aged ; 
and  it  may  be  described  as  crowded,  close,  dense,  open  or 
thin. 

Porest  crops  are  sometimes  classified  as  follows  in  terms 
of  their  stages  of  deTelopment :  — 

Seedlings. — From  the  germination  of  the  seeds  to  the 
time  when  the  newly  developed  branches  meet. 

TUcket. — From  the  time  of  the  branches  meeting  to 
the  fall  of  the  lower  branches. 

JPoles. — From  the  fall  of  the  lower  branches  to   the 
time  when  the  crop  attains  its  full  height. 

Trees. — From  the  time  of  the  stems  having  attained 
their  full  height. 

Crowded  crop  or  wood. — A  crop  or  wood  which  is  so 
completely  stocked  that  the  crowns  of  the  trees  interlace 
and  form  an  uninterrupted  leaf  canopy  which  completely 
shelters  the  ground. 

Crown.— The  collection  of  main  branches  overtopping  the 
bole. 

In  an  even-aged  forest  crop  the  following  crown  classes 
are  recognised : — 

Predominant. — Trees   with   an   exceptionally    vigorous 
crown. 

Dominant. — Trees  with  a  well  developed  crown. 

Slightly  dominant. — Trees    with    a    poorly    developed 
crown. 

Slightly  suppressed. — Trees  with  an  incomplete  crown. 
Totally  suppressed. — Trees  with  the  crown  wholly  below 

the  level  of  the  dominant  trees. 

The  first  three  classes  of  dominant  trees  form  ihQ  major 

or  primary  part  of  the  growing  stock  :  the  last  two  classes 
form  the  minor  or  secondary  part  of  wood  or  intermediate 
yield, 

Deciduons  tree.— A  tree  which  is  bare  of  green  foliage  for 
some  time  during  each  year. 

Density  of  crop.— The  degree  of  completeness  of  the  leaf- 
canopy  of  the  trees  that  compose  it.  This  is  usually 
expressed  by  a  co-efficient,  but  may  be  described  by  stating 



the  species,  the  number  of  stems  and  their  age  per  unit  of 
area. 

Doiuiuaiit  tree— A  tree  which  has  raised  its  crown  above 
the  level  of  the  surrounding  trees.     See  Crown. 

Dominated  tree.— A  tree  of  which  the  crown  is  overtopped bv  the  surround insf  trees. 

Eveu-ag-ed  crop.— A  crop  of  trees  of  approximately  the same  age. 

Evero-ieeii  tree.--A  tree,  thb  leaves  of  which  persist  atr least  for  an  entire  year,  so  thai  it  is  never  leafless. 
Ejploitable  tree.— A  tree  that  has  attained  its  maximum  of 

usehilness  for  the  owner  of  tbo  forest. 

FjtCtors  of  the  locality.— Local  conditions  influencing  forest 
growth,  such  as  elevation  above  mean  sea-level,  soil,  slope, 
aspect. 

Greffarioiis  species  or  tree.— Trees  which  have  a  tendency 
to  form  pure  crops  of  their  own  species.  Such  species  may 
also  be  called  exclusive. 

Growiuo"  stock.-All  the  living  material  actually  standing in  a  forest  or  in  part  of  a  forest  at  a  certain  time.  See Crop 

Hardwood  trees  or  hardwoods.— Trees  which  possess  a  well defined  heartwood. 

Herbag'e.— A  low  growth  of  small  plants  which  never become  vrocdy. 

Hig'h  forest.— A  forest  composed  wholly  or  mainly  of  trees 
grown  from  seed.     See  Crop. 

Incomplete  crop.— A  crop  in  which  there  is  not  a  sufficient 
number  of  individuals,  so  tliat  the  trees  form  an  interrupted 
leaf-canopy  which  only  partially  shelters  the  ground. 

Interrupted  crop.— A  crop  composed  of  trees  whose  crowns 
do  not  interlace  and  so  form  an  irregular  leaf-canopy  which 
only  partially  shelters  the  ground. 

Irre«'iilar  forest.— Uneven-aged  forests.  See  Uneven-aged crop. 

leaf  canopy.- -The  mass  of  foliage  formed  by  the  crowns 
of  a  collection  of  trees  in  a  forest. 

Lisflit  demanding'  tree.— A  species  of  tree  which  thrives 
best  under  the  ioHuence  of  direct  lis^ht. 



Locality.— An  area  considered  with  referenon  to  its  forost 
producing  power. 

Longevity  (of  trees).— (1)  The  length  or  duration  of  life  of 
a  tree. 

(2)  The  length  of  time  during  which  trees  remain 
healthy  and  sound ;  or  at  which  the  reproductive  power  of 
the  species  either  by  seed  or  by  coppice  shoots  ceases  to  be  in 
an  efficiently  active  state. 

Low  cover.— The  shade  afforded  by  small  plants  not  being 
a  portion  of  the  forest  crop,  such  as  ferns,  mosses,  grasses, 
and  weeds. 

Major  produce.— Timber  and  firewood. 

Maturity  (of  a  tree).— (1)  The  age  at  which  the  tree,  after 
its  height  has  culminated,  attains  its  maximum  in  girth 

measurement  and  begins  to  become  unsound  and  to  deterio- rate. 

(2)  The  age  at  which  a  tree  becomes  exploitable. 

Miuor  produce  or  products.— All  forest  products  except 
timber  and  firewood. 

Mixed  crop  or  forest  or  wood.— A  crop  or  forest  composed 
of  trees  of  two  or  more  species  intermixed.  The  various 
species  composing  a  mixed  forest  may  be  distinguished  into 
three  several  classes — principal,  auxiliary  and  accessory. 

Mother  tree.— A  tree  which  provides  the  seed  for  natural 
reproduction. 

Normal.— The  word  "normal"  applied  to  increment, 
growing  stock,  and  present  and  future  yield  signifies  that 
which  may  reasonably  be  expected  by  correct  management, 
taking  into  consideration  the  quality  of  the  locality  as  well 
as  any  extraordinary  distm'bances  which  may  be  foretold. 

Nurse.— A  tree  which  fosters  the  growth  of  another  in 

youth. 
Opeu  crop.— A  crop  or  wood  in  which  the  crowns  of  the 

trees  do  not  touch  one  another  at  every  point,  and  less  than 
half  of  the  ground  is  shaded. 

Overcrowded ;  or  overstocked  crop.- Tiie  wood  is  so  densely 
^stocked  as  to  prevent  the  sufficient  development  of  the 
crowns  of  the  individuals  constituting  the  crop. 

Overmature  tree  or  crop.— (1)  A  tree  or  crop  in  which,  as 
the  result  of  age,  growth  has  almost  entirely  ceased,  and 
decay  and  deterioration  have  begun. 
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(2)  A  tree  or  crop  which  has  passed  the  exploitable  age- or  size. 

Pole  crop  or  forest.— A  forest  crop  from  the  fall  of  the 
lower  branches  to  the  time  when  the  crop  attains  its  full 
height. 

Principal  species.— That  kind  of  trees  to  produce  which 
the  macagement  of  a  forest  is  primarily  designed.  See 
Mixed  crop. 

Protective  or  shelter  belt.— A  forest  which  is  maintained 

as  a  protection  against  wind,  snow,  or  other  physical  forces. 

Pure  crop  or  forest  or  wood.— A  crop  formed  of  a  single 
species. 

Cluality  of  locality.— The  nature  of  the  soil  and  climate, 
the  latter  being  governed  by  the  situation.  The  sum  total 
of  these  factors  represents  tlie  quality  or  yield  capacity  of 
the  locality. 

Reg'ular  forest.— A  forest  in  which  the  leaf-canopy  is- 
complete  and  is  formed  by  trees  of  approximately  tbe  same 
age  and  size. 

Reserve  (trees).— The  trees  permitted  to  remain  after  a 
clear  felling. 

Root-shoot  ;  or  suclicr.— An  aerial  shoot  springing  from  a 
root' 

Seedling.— A  young  plant  which  results  directly  from  the 
germination  of  a  seed.     See  Stages  of  growth  of  trees. 

Seedling  crop.— A  forest  crop  from  the  germination  of  the- 
seed  to  the  time  when  tbe  newly  developed  branches  meet. 

Seedling  forest.— A  high  forest.  A  crop  composed  of 
trees  which  have  sprung  from  seed. 

Semi-matnre  forest.— A  forest  in  w^hich  height  growth  is- 
complete,  but  diameter  growth  has  not  begun  to  fall  off. 

Shade-bearing  tree.— A  species  of  tree  w^hich  tolerates  the 
cover  of  other  trees. 

Si)oradic  species.— Trees  which  have  a  tendency  to  grow 
distributed  singly  throughout  a  forest. 

Stages  of  growth  of  trees.- A  separate  individual  is  termed 
a  seedling  from  the  germination  of  the  seed  to  the  time 
Tfben  it  begins  to  lose  its  low^er  branches  ;  a  sapling  when  it 
begins  to  lose  its  lower  branches  ;  a  pole  from  the  fall  of  the 
lower  branches  to  the  time  when  it  attains  its  full  height ; 



and  a  tree  from  the  time  of  its  having  attained  its  normal 
height. 

Stagheaded  tree.— A  tree  of  wliich  a  portion  or  all  of  the 
crown  is  dead. 

Standard.— The  trees  permitted  to  remain  after  a  coppice 
felling. 

Stock ;  or  stocking'.— The  entire  collection  of  trees  growing 
on  a  given  area.     See  Crop. 

Stool-shoot.— A  stem  springing  from  the  stool  or  stump  of 
a  felled  tree. 

Storeyed  forest.— A  crop  composed  of  stems  of  different 
ages,  the  crowns  of  which  are  arranged  in  tiers.  See 
Storeyed  forest  method. 

Slicker.— An  aerial  shoot  sprung  from  a  root. 

Suppressed  tree.— A  tree  of  which  the  growth  has  practi- 
cally^ ceased  as  the  result  of  too  much  overhead  cover.  See 

Crown. 

Thicket.- A  dense  crop  of  seedlings  from  tlie  time  when 
their  side  branches  commence  touching  or  interlacing  until 
the  time  when  the  lower  branches  begin  to  die  and  fall. 

I'Uderwood.— The  young  tree  growth  springing  up  under 
the  reserve  trees.     See  Two-storeyed  forest. 

lueven-ag'ed  crop.— A  crop  of  trees  made  up  of  many 
different  age  classes. 

L'niforiu  crop.— A  crop  of  trees  approximately  all  of  one 
age  or  size. 

AVindfall.— A  tree  thrown  by  wind. 
Wood;  or  woodland.— An  area  of  defined  dimensions  which 

carries  trees  or  shrubs  or  both,  and  is  managed  for  the 
production  of  major  or  minor  forest  produce. 

2,  Technical  terms  relating  to  the  regeneration  of 

forest  crops. 

Artificial  regeneration  or  reproduction.— Eegeneration  ob- 
tained by  sowings,  plantings,  or  other  artificial  means. 

Coppice  regeneration.— The  renewal  or  regeneration  of  a 
forest  by  mears  of  coppice  shoots. 

Natural  regeneration  or  reproduction.— The  renewal  of  a 
torest  by  self-sown  seeds,  or  by  stool    or  root  shoots.     Forest 
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trees  reproduce  themselves  in  two  ways  :  by  seed,  and  by 
stool  or  root  shoots  :  the  former  is,  strictly  speaking,  the 
only  method  of  real  regeneration,  since  the  latter  consists 
merely  of  the  renewal  of  an  old  crop. 

Regeneration  by  seeA.—See  Natural  Reproduction. 
Regeneration  by  Stool-shoots.— ^6'^  Natural  Reproduction. 

Regeneration  Fellings.— The  removal  of  exploitable  trees 
with  the  view  of  inviting  or  assisting  natural  reproduction. 

Regeneratiouof  a  crop  .—The  renewal  of  a  forest  crop  by 
natural  or  artificial  means. 

Regeuerationperiod.— The  space  of  time  required  for  the 
renewal  of  the  growing  stock. 

Reproduction. -(I)  The    process    by    which    a    forest    is renewed. 

(2)  Forest  re-growth  :  seedlings,    shoots   or 
suckers. 

Restock,  to.— To  renew  a  forest  either  by  natural  or  arti- 
ficial means. 

3.  Technical  terms  relating  to  the  tending  of  crops. 

Cleaning.— The  removal  of  inferior  individuals  from  a 
crop,  especially  where  these  are  interfering  with  the  superior 
growth. 

Pruning.— The  removal  of  superfluous  branches  for  the 
bene  tit  of  the  tree. 

Tending  (of  a  wood).— Includes  the  preservation  of  the 
factors  of  the  locality  by  maintaining  both  suitable  overhead 
and  soil  covering  ;  the  protection  of  the  crop  against  external 
dangers :  the  preservation  of  the  proper  density  of  the  crop 
and  of  a  proj^er  mixture  of  species  :  cleaning,  pruning, 
thinning,  and  other  operations  for  the  benefit  of  the  stock. 

Thinnings.- The  removal  of  excess  stems  from  a  crop  with 
the  object  of  diminishing  adverse  competition  and  affording 
more  light  and  space. 

AVeedings.— The  removal  or  partial  cutting  back  of  herbs, 
climbers,  shrubs,  so  ft- wooded  trees,  and  inferior  species 
which  tend  to  impede  the  growth  of  a  young  crop. 

4.  Technical  ter>n8  relating  to  methods  of  treatment. 

Clear  felling. -:-A  complete  removal  of  the   standing  crop. 



A  clear  felling  may  be  in  strips,  in  patches,  or  in  compart- ments. 

Conversion  of  system.— A  cliange  from  one  sylvicnltural 
system  to  another,  or  from  a  temporary  to  a  systematised  and 
more  permanent  method  of  treatment. 

Group  metUod.—A  modification  of  the  method  of  successive 
regeneration  fellings  by  which  the  exploitable  crop  is  felled 
in  small  groups  wiih  a  view  either  to  induce  regeneration 
or  to  favour  the  growth  of  established  seedlings. 

Improvement  felling.— A  provisional  operation  undertaken 
to  improve  the  growth  and  composition  of  an  existing  crop 
by  means  of  the  removal  of  individuals  impeding  the  deve- 

lopment of  others  of  greater  promise  than  themselves ;  it 
may  thus  include  the  removal  of  mature  trees  of  the  principal 
species  in  order  to  hasten  the  establishment  of  a  more 
vigorous  crop,  as  well  as  the  removal  of  trees  of  other  species, 
which  by  their  cover  render  the  exteusion  of  more  valuable 
kinds  impossible. 

Irregular  treatment.— Forests  are  sometimes  not  subjected 
to  any  regular  method  of  treatment,  such  of  tlie  produce  as 
is  saleable  being  realised  wherever  and  whenever  there  is  a 
demand  by  allowing  purchasers  to  remove  it  under  a 
system  of  permits  or  passes.  The  fellings  made  in  such 
cases  are  called  unregulated  fellings. 

Method  of  clearances  or  clear  felliuo-s.— Removal,  iu  one 
operation  on  a  portion  of  the  area  to  be  treated,  of  the  whole 
crop  in  such  a  manner  as  to  pass  over  the  entire  area  once 
during  the  period  that  is  fixed  for  trees  of  the  species  felled  to 
attain  the  exploitable  size.  This  method  includes  several 
vdiflPerent  forms,  viz., — 

(i)  Clearings  on  small  areas  wath  natural  regeneration, 
or  the  Fatch  Method. 

(ii)  Clearings   on  alternate  parallel  strips,  or  the   Strip 
Method. 

(til)  Clear  fellings  with   artificial  regeneration,   or  the 
Compartment  Method. 

Metliodof  coppice  with  standards.— Similar  to  the  coppice 
system  save  that  a  certaiu  number  of  the  most  promising 
and  valuable  stems  are  reserved  at  each  felling  and  allowed 
to  attain  a  larger  size  than  the  rest  of  the  coppice  grotvth. 
The  regeneration  fellings  in  this  method  are   called  stored  or 
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mixed  coppice  fellings  or  standard  fellings,  wbeo  they  relate 
solely  to  the  trees  reserved. 

Method  of  liio-h  forest  Avith  reserves— A  method  of  treatment 
by  regeneration  from  seed  and  clear  felling  with  the  excep- 

tion of  a  few  trees  which  are  left  to  grow  to  a  larger  size. 

Method  of  pastoral  treatinent.-The  planting  of  trees  in 
groups  or  lines  on  pasture  lands.  Such  trees  yield  a  certain 
return,  besides  improving  the  value  of  tlie  areas  by  keeping 
out  cold  or  dry  winds,  and  by  affording  shelter  to  the  cattle. 

Method  of  simple  coppice.— The  formation  by  means  of  stool 
and  rootshcots  of  a  forest  crop  which  is  periodically  removed 
by  clear  fellings.  The  regeneration  felliugs  in  this  method, 
are  called  coppice  fellings. 

Method  of  successive  reffeiieratiou  fellings.— In  this  method 
instead  of  the  entire  crop  being  removed  from  the  area 
exploited  in  a  single  operation,  the  removal  takes  place 
gradually  in  successive  fellings  made  from  time  to  time 
as  the  new  growth  requires  less  and  less  shelter  from 
the  jarent  crop.  In  addition  to  this  gradual  exposure  of 
the  new  growth,  the  young  crop,  as  it  grows  up,  is  fostered 
by  cleanings,  thinnings,  etc.  The  successive  fellings,  made- 
in  connection  with  this  method,  are  called  preparatory,  seed, 
secondary  and  final.  The  first  and  second  may  be  either 
close  or  open.  This  method  is  sometimes  called  "  the  method 
of  natural  regeneration  and  of  thinnings  ";  sometimes  "  the 
shelter  wood  compartment  system  "  or  "  High  forest  compart- 

ment system  ";  and  sometimes  the  "  Uniform  Method.  "  A 
forest  treated  by  this  method  is  sometimes  called  a  "  Begidar 

high  forest.''^ 
Method  of  treatment.— The  body  of  sylvicultural  rules 

regulating  the  manner  in  which  a  forest  crop  is  regenerated, 
and  the  produce  realised,  is  termed  a  method  of  treatment. 

Method  of  two-storejed  forest.— The  introduction  of  a  second 
crop  (usually  of  shade  bearing  species  and  generally  by 
sowing  or  planting)  into  an  older  crop,  so  that  practically 
two  distinct  high  forests  each  of  even-,ige  exist  on  the  same 
area.  The  original  crop  forms  *'  the  upper  tier  or  storey  "  or 
"  overw^ood  "  ;  the  crop  subsequently  introduced  the  "  lower 
tier  or  storey." 

Permanent  method  of  treatmenr.— A  method  of  treatment 
applied  with  a  view  to  replace  an  oxisting  by  a  nevr  crop- 
according  to  a  definite  scheme. 
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Planting  iilan.— A  detailed  sclitme  for  forest  planting  on. 
a  given  area. 

Pollard  method.— In  this  method  the  exploitable  material 
is  obtained  by  periodically  pollarding  the  trees  constituting 
the  crop,  regeneration  being  obtained  from  shoots  produced 
at  the  top  of  the  tree. 

Provisional  or  teiuporary  method  of  treatment.— Operations  to 
■which  the  existing  crop  is  subjected  for  a  time  so  as  to  bring 
it  to  the  condition  requisite  for  the  application  of  a  new 
method  of  tieatmeut.  See  Improvement  fellings;  Conver- 

sions ;  Transformations.  The  length  of  time  required  in  order 
to  constitute  the  forest  according  to  the  normal  condition  is 
sometimes  called  a  pre^xiratory  periocL 

Regular  method.— ^6*6  Method  of  successive  regeneration, 
fellings. 

Restorations.— Operations  undertaken  in  order  to  recon- 
stitute or  improve  the  forest  crop  without  altering  the  method 

of  treatment  or  the  mode  of  reproduction. 

Selection  method.— Or  regeneration  fellings  by  the  selection 
method.  Kemoving  in  a  methodical  manner,  in  accordance 
Mitb  sylvicultural  requirements  so  as  not  to  exceed  the 
possibility,  the  exploitable  trees  in  a  forest  by  felling  them 
here  and  there,  either  sirgly  or  in  groups. 

Selection  coppice  method.— Cutting  periodically  the  strongest 
shoots,  or  those  exceeding  certain  prescribed  dimensiocs,  out 
of  each  coppice  clump.  The  regeneration  felling  in  this 

method  may  be  called  "Selection  coppice  fellings." 

erance  felling-.— A  cleared  strip  of  varying  breadth  by 
which  two  woods  are  separated  in  the  general  direction  of 
the  cuttings,  at  a  place  where,  some  time  after,  regular  fell- 

ings are  to  commence. 

Simple  coppice  method.— The  formation  by  means  of  stool 
and  root-shoots  of  a  forest  crop  which  is  periodically  removed 
by  clear  felling.  I  he  regeneration  fellings  in  this  method 
are  called  coppice  fellings. 

Storeyed  Forest  Method.- Forming  a  crop  of  stems  of  different 
ages,  the  crowns  of  which  are  arranged  in  tiers,  the  difference 
in  age  between  the  trees  of  each  consecutive  tier  being  equal 
to  the  length  of  the  felling  rotation.  The  method  ditfers 
from  that  of  coppice  with  standards,  because  regeneration 
is  obtained  principally  by  seed  instead  of  by  stool- shcots. 
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Sustaiiie.l  working.— A  forest  so  worked  that  the  soil  con- 
tinuously produces  crops  of  wood  from  regeneration  to 

exploitation. 

Sylviciiltural  system.— A  method  according  to  which  the 
formation,  regeneration,  tending  and  exploitation  of  the 
woods  which  compose  a  forest  are  effected. 

Systematic  felling's.— Pellings  carried  out  according  to 
some  recognised  sylvicultural  system.  See  Sylvicultural 
system. 

Transformation  fellino^s.— Fellings  carried  out  with  a  view 
to  effecting  a  conversion  of  system. 

Two-storeyed  forest.— The  introduction  of  a  second  crop 
(usually  of  shade-bearing  species  and  generally  by  sowing 
or  planting)  into  an  older  crop,  so  that  jjractically  two 
distinct  high  forests  each  of  even-age  exist  on  the  same 

area.  The  original  crop  forms  *•  the  upper  tier  or  story  "  or 
*'  over  wood  ";  the  crop  subsequently  introduced  *'  the  lovver 
tier  or  storey." 

5.  Relating  to  the  8 uh- divisions  of  a  forest. 

Blocli.— In  order  to  arrive  at  the  treatment  required  it  is 
generally  necessary  to  make  a  complete  inventory  and  to 
record  the  condition  of  the  gtock  in  the  forest.  To  effect 
this  with  any  degree  of  accuracy,  the  area,  if  large,  must  be 
sub-divided  into  smaller  portions,  each  of  which  would  be 
described  separately.  The  sub- divisions  chosen  are,  for 
convenience  and  simplicity,  generally  natural,  that  is  to  say 
either  differing  from  one  another  in  situation  (for  instance, 
on  the  slopes  of  a  hill-side  or  valley,  or  on  opposite  sides  of 
a  river)  or  unlike  in  some  permanent  character  of  the 
vegetation,  as  in  the  case  of  forests  composed  of  different 
species  or  occupying  different  classes  of  sDil,  etc.  The  lines 
of  demarcation  of  such  areas  thus  form  the  skeleton,  so  to 

speak,  of  the  forest,  and  are  permanent  land-marks.  Such 
natural  sub-divisions  generally  bearing  local  proper  names 
are  included  in  the  term  blocks. 

It  will,  however,  often  happen  in  India  that  owing  to  th^^  area  not  having  already 
been  opened  out  such  division*  ea'inot  be  forme  1  without  catting  artificial  lines 
through  the  forest.  In  such  oases  the  management  of  the  forest  under  the  working- 
plan  will  necessitate  the  la3ing  out  of  new  roads  or  piths  for  the  extraction  of  the 
produce,  and  the  lines  along  which  it  is  proposed  or  considered  likely  that  these  new 
'foada  will  proceed  should  be  utilised  as  the  boandarieB  of  tha  blocks. 
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Compartment.-Thc  crop  in  each  block  or  natural 
sub-division  tvouIcI  not  usually  be  uniform  as  regards  its 
composition  ;  and  where  a  more  exact  inventory  of  the  cropis- 
required  it  will  be  necessary  to  further  sub-divide  each  block 
(for  the  purpose  of  making  this  analysis)  into  smaller  areas, 
as  far  as  possible  homogeneous  as  regards  soil  and  composi- 

tion and  age  of  the  crop.  These  sub-divisions  of  blocks  are 
called  comj  artments. 

A  compartment  is  therefore  a  sub-division  of  a  block, 
as  far  as  possible  homogeneous  as  regards  soil,  composition, 
and  age  of  the  crop ;  or  which  can  be  described  as  a  unit 

for  working-plan  purposes. 

Coii|»e.-The  area  felled  over,  or  that  is  to  be  felled  over 
in  one  year  or  period,  is  called  a  cou])e.  A  cou2}e  may 
extend  over  several  blocks  or  compartments ;  or,  a  block 
or  compartment  may  include  several  coupes.  In  all  cases^ 
integral  portions  are  very  desirable. 

Felliug'  section.— A  sub-division  of  a  felling  series  com- 
prising a  number  of  age-gradations,  the  ages  of  which  differ 

by  a  certain  number  of  years.  A  certain  number  of  fellinw 

sections  together  thus  form  one  complete  series  of  ao-e- 
gradations,  or  a  felling  series, 

Fellino'series.—xV  working-circle  or  apart  thereof  which 
forms  a  separate  series  of  age-classes. 

Periodic  block.-  The  part  of  a  forest  set  aside  to  be  treated 
during  a  period  or  number  of  years  into  which  the  rotation 
is  divided. 

Raug-e.— A  territorial  executive  forest  charge:  a  sub- division of  a  charge  of  control. 

Sub-com])artmeiif.— A  portion  of  a  compartment  either 
temporarily  or  permanently  set  aside  for  convenience  of 
working. 

Wor&in^-circle.— In  order  to  arrange  definitely  for  the 
working  of  a  large  forest  area  it  is  necessary  to  separate 
those  portions  tliat  require  different  treatment,  ^^uch  sub- 

divisions of  the  area  dealt  with  are  called  working- circles. 

By  a  working-circle  is  thus  understood  an  area^  subjected 
to  onp.  and  the  same  method  of  cultural  treatment,  which  it 
is  determined  to  exploit  separately  under  the  xwovisions  of 
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4he  working 'plan.  The  area  dealt  with  in  a  single  plan  of 
management  or  working- plans  report  may  obviously  inclucle 
several  such  circles. 

In  each  workiug-cirole— 

(1)  The  method  of  treatment  is  the  same   throughout 
the  entire  area. 

(2)  The  boundaries   should   be,    as   far    as   possible, 
natural  and  not  artificial. 
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OHAPTER  IL— EXPLANATION    OF   TERMS  EELAT- 
ING  TO   GENERAL  PRINCIPLES  OP 

FOREST  MANAGEMENT. 

Section  I. — Forest  management. 

1.  Meaning*  of  the  term  "  forest  organisation."— In  order  that 
ti  forest — which  is  here  understood  to  mean  an  area  set  apart 
for  the  production  of  any  forest  produce — may  fulfil  its 
purpose,  it  is  necessary  that  its  limits  and  its  legal  status 
should  be  determined,  and  the  object  with  wbicti  it  is  to  be 
managed  dedned  :  that  is  to  say,  it  must  be  demarcated, 
surveyed,  settled,  and  its  working  prescribed  in  a  Plan. 

Although  the  principal  product  of  a  forest  is  generally  wood  iu  some  form,  this 
is  not  always  so.  It  may  be  sought  to  obtain  other  products  of  trees.  For  instance 
irums,  resins  or  fodder  l^-avea  ;  or  to  preserve  trees  for  the  sake  of  indirect  benefits 
derived  from  them,  such  as  the  protection  of  the  soil.  The  only  saleable  product  of 
many  areas  cnder  the  control  of  the  Forest  Department  in  India  is  gr^iss  ;  and  it  may 
he  nece>sarv,  in  order  to  obtain  this,  to  preserpe  the  trees  as  without  them  the  soil 
might  become  dry  and  barren. 

All  these  preliminary  operations,  of  which  the  prepara- 
tion of  tbe  working-plan  is  only  one,  are  expressed  by  the 

iexm.  jorest  organisation. 
The  term  is,  howevfr,  frequently  used  without  qaalifieation  to  express  the  last  of 

these  operauons  only,  namelj,  tbe  preparation  of  the  working-pl m.  Thus  organised 
forest  is  generally  understood  to  mean  a  forest  for  which  a  working-plan  has  been 
pres-cribed.  An  organised  crop  is  one  which  fulfils  tne  conditions  required  by  a 
working-plan. 

3.  Meaning  of  the  term  "working-plan."— A  working-plan  sets 
forth  the  purpose  with  which  a  forest  sliould  be  managed 
so  as  to  best  meet  the  interests,  and  therefore  the  wishes 
of  the  owner;  and  indicates  the  means  by  which  this  pur- 

pose may  be  accomplished.  In  other  words,  it  is  a  forest 
Tegulation  prescribing  the  application  of  certain  cultural 
rules,  and  the  execution  of  certain  works,  in  order  to 
produce  a  given  desired  result. 

In  a  forest  worked  on  economic  principles,  the  desidera- 
tum is,  generally,  to  obtain  perpetually  a  regular  supply  of 

produce  in  greatest  quantity,  that  is,  a  maximum  sustained 
yield  :  a  working-plan  indicates  how  this  is  to  be  done. 

Both  the  object  sought  and  the  means  by  \v)uch  that 
object  can  be  attained  dej)end  on  a  variety  of  facts  relating 
to  tlie  forest  and  its  management ;  and,  in  order  that  the 
prescriptions   contained   in   the    working-plan  may  be  fully 
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understood,  it  is  uecessary  that  these  facts  should  be  stated 
and  the  manner  in  wliich  the  prescriptions  have  been 

deduced  from  them  explained.  These  facts,  deductions,  and 

prescriptions  are  recorded  in  a  single  report  which,  although 

usually  embodying  several  separate  plans,  is  generally,  for 
conciseness,  called  the  toorldng-plan  of  the  whole  area  dealt 
with. 

3.  Meauiug  of  the  term  "  sustaiued  yield.''— A  sustained  yield 

is  a  perpetual  {"sustained'')  periodic  outturn  of  timber,  fuel, 
bamboos,  etc,  resulting  from  a  systematic  treatment  of  tlie 

forest  crop.  When,  in  addition,  the  crops  are  so  arranged 

that  regular  supplier,  of  produce  approximately  equal  ia 

quantity  are  obiained  year  by  year  (or  periodically)  the 
forest  is  sniil  to  produce  unequal  anmutl  {ot  periodical) 
sustained  yield. 

A  sustained  yield  will  be  obtained  from  a  forest  which  is  so  worked  that  it  will 

continuouBly  produce  crops  of  wood  :  each  portion  as  it  is  cleaiei  being  restocked 

within  a  reasonable  time  and  the  young  woods  which  spring  up  being  properly  tendeJ. 

Section  II. — Ihe  normal  forest. 

1.  JJeauiug;  of  the  term— It  has  been  stated  that  the  chief 

purpose  of  a  working-plan  is,  generally,  to  secure  the  condi- 
tion of  crop  that  is  necessary  in  order  that  the  forest  may 

yield  perpetually  a  regular  supply  of  produce  in  greatest 
quantity,  or,  as  it  is  called  an  equal  annual  or  periodic 

sustained  yield.  In  order  that  an  animal  sustained  yield 
mav  be  obtained  it  is  necessary  that  the  forest  should  be 

constituted  of  a  series  of  growths  of  all  ages  from  the  seed- 

ling to  the  exploitable  tree,  that  is,  of  a  series  of  age-gi'ada- 
tions  corresponding  to  the  number  of  years  in  the  exploitable 
ai'e.  If  in  addition,  an  equal  annual  sustained  yield  is 

required',  the  age-gradations  should  occupy  equal  or  equi- 
productive  areas,  each  one  beins:  completely  stocked^  with 

sound,  vigorously-growing  trees,  yielding  a  full  annual  incre- 
ment corresponding  to  the  age  of  the  crop.  A  forest  in 

which  these  conditions  exist,  that  is,  a  forest  which  has  {a)  a 

normal  series  of  age-gradations  or  age-classes,  (6)  a  normal 

increment,  and  consequently  (c)  a  normal  growing  st(;ck  or 

forest  crop  is  termed  a  normal  forest.  It  follows  that  there 

is  nothinij  absolute  in  the  term.  A  forest  normal  under  one 

method  of  treatment  or  age  of  exploitation  would  be  abnormal 

under  any  other  treatment  or  age. 

In   a   normal  forest  the   quantity   and   quality   of  the 
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growing  stock  are  sufficient  Tvith  regard  to  the  age  of 
exploitation.  There  are  no  blanks  or  damaged  stems,  the 
age-classes  are  distributed  in  the  manner  demanded  by  the 
method  of  treatment  and  are  in  proper  proportion. 

2.  Abnormal  forest.--A  perfectly  normal  forest  is  therefore  a 
purely  ideal  creation.  No  such  forests  actually  exist, 
although  many  approach  the  condition  when  they  have  been 
under  a  regular  system  of  organised  treatment  for  a  long 

period.  Xevertheless  a  correct  understanding  of  the  consti- 
tution of  the  growing  stock  in  the  normal  or  ideal  forest 

under  each  and  every  method  of  treatment  is  essential,  since 
upon  it  is  based  the  ̂ yhole  business  of  the  preparation  of 
working-plans.  The  purpose  of  a  working-plan  may  be  said 
to  consist  in  bringing  the  existing  forest  as  soon  as  possible 
to  the  normal  state,  and  thereafter  in  maintaining  it  in  that 
condition. 

A  forest  may  be  abnormal  for  one  or  any  of  the  follow- 

ing reasons : — 

(i)  The  quantity  of  material  in  the   growing  stock 
is  insufficient  or  sujoerabundant. 

(ii)  A  complete  scale  of  age-classes   does  not   exist 
and    therefore    the    proportion    between   the 
classes  is  defective. 

(iii)  The  growth  is  defective. 
The  peculiar  constitution  of  the  growing  stock  ceceeaary  in  order  that  a  forest 

may  furnish  an  nninterrupted  supply  of  material  is  stifficient  tf  itself  to  explain  why 
a  working-plan  i-;  essential  for  the  nianagement  of  a  forest  estale,  altlmngh  a  farm 
or  industrial  enterprise  Cin  he  perfectly  well  managed  without  such  a  plan.  The 
forest  capital  {i.e.,  growing  stock),  in  the  case  of  a  forest  requires  many  years  to  create 
x^hileinthe  case  of  a  manufactory  or  of  a  farm  the  working  capital,  Luihiings, 
implements,  seeds,  live-stock,  etc.,  can  be  procured  in  a  few  days  or  months.  There 
are,  Lowever,  mar. y  other  reasons.  The  material  produced  by  a  forest,  viz.,  wood,  is 
the  same  as  the  capital  or  material  that  produces  it.  At  the  same  time  this  material 

must  he  presei-ved  in  its  growing  state  for  years  as  it  has  no  value  when  first 
produced.  The  forester  is  therefore  liable  to  reduce  his  capital  unawares.  He  is  even 
tempted  to  do  so,  as  he  thereby  temporarily  increases  his  income  withont,  perhapsj 
feeling  the  effects  for  many  years.  A  farmer  cannot  reduce  his  capital  without 
immediately  experiencing  the  result.  If  he  makes  a  mistake  in  his  method  of  farm- 

ing, he  can  correct  it  immediately  by  the  expenditura  of  additional  money  and  labour. 
A  forester  can  correct  his  mistakes,  if  he  discovers  them  at  all,  only  after  a  long 
lapse  of  time. 

Section  III. — The  noemai  age-classes. 

1.  Arrangement  of  age- classes — It  has  been  stated  thai  in 
order  to  obtain  an  annual  sustained  yield  the  forest  should 
be  constituted  of  a  series  of  age -gradations  corresponding  to 
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the  numbei'  of  years  in  tlie  rotation.  In  popular  estimation 
a  forest  consists  of  a  confused  collection  of  trees  of  all  sizes. 
This  is  not,  however,  the  case  in  an  organized  forest  capable 
of  furnishing  an  uninterrupted  supply  of  material  of  a  defi- 

nite kind.  Such  a  forest  must  be  built  up,  so  to  speak,  of 
an  unbroken  series  of  trees  or  of  crops  of  all  ages  from  the 
seedling  to  the  mature  tree.  Tlius,  were  we  dealing  with 
isolated  trees,  and  were  it  desired  to  fell  one  20-year  old  tree 
every  year,  it  is  evident  that  it  would  be  necessary  to  have 
already  growing  at  least  20  trees,  one  tree  20  years  old,  one 
of  19  years,  one  of  18  years,  and  so  on  down  to  the  seedling 
of  one  year.  Had  we  not  this  stock  of  trees  of  dififerent  ages 
to  deal  with,  the  desired  felling  could  not  be  made.  Were, 
for  instance,  all  the  trees  of  the  same  age,  say  10  years,  we 
should  be  obliged,  in  order  to  obtain  one  tree  a  year,  to 
commence  by  felling  a  tree  10  years  old  and  should  end  by 
felling  a  tree  30  years  old. 

Similar  reasoning  applies  to  crops,  that  is  to  say  to  collec- 
tions of  trees  occupying  definite  areas.  If  it  were  desired  to 

fell  every  year  one  acre  of  forest  containing  trees  20  years  old, 
it  would  be  necessary  to  possess  20  acres  of  forest,  of  which 
one  acre  should  be  20  years  old,  one  19  years,  and  so  on  down 
to  the  crop  one  year  old.  In  each  case  a  growing  stock  of 
20  trees  or  20  acres  is  requisite  in  order  that  one  tree,  or  one 
acre  of  forest,  may  annually  become  available  for  felling 
when  aged  20  years. 

If  we  suppose  that,  as  in  fig.  No.  1,  the  growths  of  the  crops  of  different  age 
are  represented  to  scale  on  the  vei-tical  line,  and  the  areas  occupied  hy  each  crop  on 
the  horizontal  line,  the  arrangement  of  the  crops  might  be  gi-aphically  represented  as 
there  shown.  It  is  evident  that  with  a  forest  so  constituted,  there  could  be  felled 
each  year  a  crop  20  years  old,  one  acre  in  extent,  and  that  the  felling  might  be  repeated 
year  after  year.  There  would  always  be  on  the  ground,  immediately  before  a  felling 
in  a  given  year,  a  series  of  crops  from  1  to  20  years  old — in  fact  the  same  wood 
capital,  or  growing  stock. 

If  instead  of  this  regularity,  some  of  the  age-classes  were  missing — if,  we  will 
suppose,  there  were  no  crops  of  from  10  to  18  years  of  age — it  is  evident  that,  2  years 
after  the  commencement  of  operations,  the  oldest  ciop  would  be  12  years  old,  and  it 
would  be  necessary  either  to  fell  trees  of  that  age  or  wait  for  8  years  until  the  oldest 
crop  was  aged  20  years.  In  this  case,  wliich  is  graphically  represented  in  fig. 
No.  2,  the  growing  stock  is  insufficient  and  is  iiTegularly  constituted,  some  of  the 
age-classes  being  absent  while  others  are  in  excess.  Such  irregularity  in  the  cons'i- 
tution  of  the  growing  stock  will  very  frequently  be  met  with,  and  y,  indeed,  the  rule 
rather  than  the  exception  in  Indian  forests. 

2,  Arrangement  of  age-classes  when  these  are  irregularly  dis- 
tributed.—We  have  assumed  above  that  the  crops  of  different 

ages  nave  been  arranged  in  groups,  following  one  another  in 
regular  succession,  as  is  generally  seen  in  the  case  of  coppiced 
forests.     If,  however,  the   growths  of  different   ages  were 
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scattered  about  in  patches,  tbe  growing  stock  ■would  still  be 
the  same,  aud  it  would  still  be  true  that,  in  order  to  fell 
every  year  an  acre  of  forest  20  years  old,  there  must  exist 
on  the  ground  a  complete  scale  of  growths,  each  covering 
0  16  acre  and  aged  from  1  to  20  years. 

Carrying  tbe  irregularity  of  distribution  still  further  we 
arrive  at  tbe  condition  of  a  forest  such  as  the  selection  method 

of  working  leads  to.  The  different  age-classes  are  so  inter- 
mingled that  the  trees  overtop  one  another,  and  we  practi- 

cally find  stems  of  all  ages  on  any  and  every  area  of  appre- 
ciable size.  We  cannot  measure  the  area  occupied  by  each 

cla>s  ;  but  we  know  by  analogy  that  the  classes  must  exist  in 
regular  gradation  of  ages  if  the  forest  is  to  furnish  unintar- 
raptedly  its  full  yield. 

3.  luformatiou  afforded  by  tlie  miiiiber  of  trees  of  each  a«:e- 
class. — As  regards  the  number  of  trees  constituting  the  grow- 

ing stock  iu  each  age-gradation  of  a  normal  forest,  it  need 
hardly  be  explained  that,  although  the  areas  occupied  by 
each  age-class  may  be  equal,  the  number  of  trees  in  each 
age-class  are  very  far  from  being  the  same.  There  are  in- 

finitely more  stems  in  a  young  crop,  if  complete,  than  in 
an  older  crop,  occupying  the  same  area,  but  containing  trees 
with  large  crowns. 

In  fact,  i?  we  were  actually  to  count  the  steins^  from  tbe  seedling  to  the  mature 
tree,  on  each  acre  in  a  propevlv  constituted  crop  such  as  that  sh  "wn  in  fisr.  No.  1,  the 
result,  we  may  suppose  by  way  of  illustration,  would  be  something  as  follows,  though 
the  number  of  stems  would,  of  course,  vary  with  ths  species  and  with  other  circum- 

stances : — 
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la  actual  practice  we  coald  not,  of  coarse,  distinguish  lelweea  trees  differing  i  n 
fltje  bj  only  one  year.  If  the  trees  in  such  a  forest  as  the  above  lad  to  be  coutted 
ihey  would  be  grouped  in  age-classes  of,  say,— 

I. — SteiLS  above       .....  [20  years  old  ; 
II.—     „      from    19  to  12 

III.-     „         ,    llto    5 
IV. — Young  seedlings         ....  below  5  ,, 

an!  the  crop  would  thus  contain  of — 
Class  I   110  stems. 
„  II    1,530      „ 
„  III    5,650      „ 
„  IV    abundant. 

This  would  not  indicate  whether  the  age-class?s  were  prviperly  constituted  or  no' I 
We  could  only  say  that  the  crop  was  complete,  and  that  all  stages  of  gi'owth  were  wel. 
represented;  for  we  cannot  even  approiim'^tely  estimate  the  relative  number  of  trees 
in  each  a:^e-c'ass  which  ought  to  be  found  in  an  irregular  forest.  Indeed,  the  relative 
propirtion  is  constantly  cbangin^:,  and  this  fact  is  one  of  the  chief  drawbacks  to  the 
afpliCiUion  of  the  selection  method  of  working,  and  is  the  reason  why  there  are  so 
many  different  ways  of  attempting  to  dlcnlate  the  possibility  of  puch  forests.  Whare 
tte  crops  of  different  ages  occupy  distinct  areas  nothing  is  simpler  than  to  measare 
these  areas  and  to  arrive  at  a  correct  estimate  of  the  quaiitity  of  material  the  forest 
can,  and  ought  to,  produce  ;  but,  in  the  case  of  irregular  crop?,  we  can  neither  measure 

the  area  occup'ed  by  each  age-ckss,  nor  derive  by  other  means,  from  the  number  of 
trees  four.d  to  be  grcwii  g  in  the  forest,  absolutely  accurate  information  as  regards  the 
sufficiency  or  otherwise  of  the  growing  stock. 

Section  IV.— The  increment. 

1.  IKeaniu^  of  the  term.— The  increase  due  to  growth,  which 
"takes  place  during  any  given  time  in  the  volume  of  material 
in  a  tree  or  crqp,  has  received  the  special  name  of  increment. 
A  distinction  is  drawn,  between  the  annual  increment  and  the 

average  or  mean  increment. 

When  the  length  of  the  period  referred  to  is  one  year, 
the  increase  is  called  the  annual  increment.  When  the 

period  includes  a  number  of  year^,  the  average  is  obtained 
by  dividing  the  total  increase  durin?  the  whole  length  of  the 
period  by  the  number  of  years.  The  result  is  called  the 
mean  annnal  increment  or  mean  increment.  The  terms 
annual  production  and  mean  annual  production  are  also 
used. 

The  annual  increment  is  extremely  difficult  to  me;\sure  or 
to  estimate  except  empirically ;  and,  as  its  calculation  is  in 
India  of  little  practical  importance,  the  methods  employed 
to  determine  it  elsewhere  need  not  be  here  explained. 

A  tree  100  ytavs  old  is  found  to  contain  115  cubic  feet  of  wood,  and  it  is  calcu- 

lated that  its  increment  from  the  99th  to  the  lOOth  year  was  1*5  cubic  fert.  Its 
annual  increment  at  100  years  is  1"5  cubic  feet,  while   its  average  annual   increment 

115 or  mean  increment  during  its  life-time  at  100  years  is  j^q  =  1'15  cubic  feet.  Tea 
years  later  the  tree  is  found  to  contain  126  cubic  feat.  Its  average  increment  during 

that  period  is  1?5=^"  =  1-1  cubic  feet. 
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In  the  case  of  crops  the  incremeDt  is  necessarily  expressed, 
•with  reference  to  the  area,  at  so  much  per  acre.  But  thh 
cannot  he  done  for  isolated  trees,  because  the  area  covered 

is  uncert'iia  an  1  changes  f ro  u  year  to  year.  In  calculating 
the  average  production  of  ciops,  the  total  production  during 
the  p  >riod,  including  the  material  yielded  at  the  passage  of 
thinnings,  etc.,  must  be  reckoned  with. 

Three  acres  of  higt  seedling  forest,  100  years  old,  which  have  already  furnished 
in  thiunings  5,000  cubic  feet,  are  fonnd  to  Contain  25,00)  cnbio  feet  of  timber.  TLe 

average  annual  increment  at  100  years  is  theref'jre  ̂ ^'''^^"*'^'^°'^'^=  ̂ ^^  =  100  cubie 
fee',  p  )r  acre. 

3.  Increments  of  single  trees  and  crops.— The  mean  annual 
increm'^nt  of  a  single  tree  varies  greatly  with  the  age  and 
may  be  lield  to  continually  increase  to  maturity,  while  that 
of  a  crop,  occupying  a  given  area,  vari  s  much  less  and  in- 

creases up  to  a  certain  time  when  it  diminishes. 
Tlie  following  examples  are  taken  from  measurements 

made  in  India  : — ■ 

Isolated  tbbes. 
Cbops  peb  acbe. 

AGE  OF 
TEEES. Volume  iu 

cubic  feet 
stacked. 

Mean  annual 
ii  crement  in 
cubic  feet 
stacked. 

Age  of crops. 
Volume  in 
cubic  feet 
stacked. 

Previous 

yield,  from 
thinnings, 

in  cubic 

feet stacked. 

Total 
volume  iu 
cubic  feet 
stacked. 

Mean  annual i.  cremeat 

pi r  acre 
in  cubic 

feet stacked. 

8 

h) 

12 

14 

Ifi 18 

20 

22 

2 

3 

77 

121 

19-2 

Ji6-1 

33-2 
42  4 

0-25 

0-30 

064 
0-86 

1-20 

145 
1-66 

1-93 

8 

10 12 

14 

16 

18 

20 

22 

1,200 

},600 

l,-25 

1,810 

1,910 

2,088 

2,324 

2,544 

Nil 

225 

525 

870 

1,172 

1,364 

1,494 

1,660 

1,200 

1,825 

2,250 

2,680 

3,032 
3,152 

3,818 

4,204 

150 

182; 

18r 

191 

19a 

192 

191 

191 

The  reason  for  the  slifrht  variation  of  the  producdon  in  the  case  of  crops  is  easy 

to  nnd.ifttdnd.  The  qamtiiy  of  material  prjducei  ea'h  year  o  i  an  acre  .f  forest, 
whetlier  covered  with  young  trees  or  old,  does  not  differ  so  much  a-<  might  he 

expectei,  as  t'  is  prodnction  is  due  i->  tha  fertility  of  the  soil,  to  the  leaf-  an^py, 

the  ation  of  lig -t,  etc.  Wnen  the  crop  is  young  it  coi, tains,  say,  4' »  000  or  50,000 
yoDDg  seedlings,  each  producing  a  very  small  quantity  of  material.  When  old 

al'.hou^h  eaciTir^e  produces  a  huudied  or  a  thousai'd  times  as  much  as  e  ich  seedling, 

each  acre  contains  comparaiively  few  lar^'C  stems.    In   the  case  of  isolated  trees 
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Lowever,  the  area  is  not  taken  into  account.  Each  tree  starts  as  a  joung  seedling, 
producing  very  litt'e,  and  ends  as  a  large  tree  producing  a  great  deal  by  more  or  less 
constant  rings  of  gr(  wth  applied  to  an  ever  increasin;^  circiunference.  Hence  there 
is  a  constant  increase  in  the  average  production  of  single  trees. 

3.  Meaning  of  the  term  "normal  increment." — By  normal 
increment  is  understood  that  wliicb  may  reasonably  be 
expected  by  correct  management,  taking  into  consideration 
the  species,  the  quabty  of  the  locality,  and  the  method 
of  treatment ;  and  the  annual  increment  so  calculated 
may  be  reckoned  upon  as  long  as  no  unforeseen  disturbing 
influences  occur  to  interfere  with  the  regular  growth  of  the 
crop.  It  follows  that  in  a  normal  forest  in  which  each  age- 
gradation  occupies  an  equal  productive  area  and  lays  on  a 
normal  annual  increment,  that  as  each  age-sradation  attains 
the  age  of  exploitability,  the  total  increment  produced  by 
each  will  have  been  equal,  resulting  in  an  equal  annual 
sustained  yield. 

The  increment  may  be  abnormal  for  various  reasons. 
The  area  may  not  be  fully  stocked  with  sound,  vigorously- 
growing  trees  of  the  required  age.  The  crop  may  be  injured 
by  fire,  insects  or  other  injurious  external  influences  ;  by  its 
not  being  properly  tended ;  or  owing  to  the  method  of  treat- 

ment being  otherwise  incorrect. 

Section  V.— The  normal  growing  stock. 

1.  Meanin":  ot  the  term  normal  ̂ rowina:  stock. — By  a  normal 
growing  stock  is  underst<  od  tiiat  ̂ Ahich  exists  in  a  forest 
which  h-is  a  series  of  normal  age-gradatiuns  and  a  normal 
ipcrement.  The  growing  stock  in  a  forest  organised  in  this 

manner  is  part  of  the  '*  capital  "  value  of  the  forest ;  because 
it  acts,  as  will  be  seen,  in  the  same  way  as  a  purely  mone- 

tary capital  (or  what  money  represents)  in  producing  «w^^r^5^ 
in  the  shape  of  wood.  In  fact,  the  forest  may  fairly  be 
compared  to  a  manufactory  in  which  each  individual  tree  is 
a  workman  engaged  in  producing  wood.  It  must  not,  how- 

ever, be  overlooked,  as  has  often  been  done  to  the  ruin  of  the 
forest,  that  the  workmen  in  such  a  manufactory  and  the 
produce  of  their  labour  are  identical,  and  that,  in  removing 
the  produce,  the  producers  may  easil\  be  removed  too.  The 

producing  stock  thus  fulfils  the  economists'  definition  of 
"capital,"  the'  produce  of  former  labour.  The  term 
**  capital'*  as  here  used  does  not  represent  the  money  value 
of,  or  the  money  invested  in,  the  forest.  This  includes,  as  a 
matter  of  course,  the  value  of  the  land. 
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3.  Calcnlation  of  the  volume  of  the  normal  growing  stock   If 

"i"  represents  the  mean  annual  increment  laid  on  annually 
by  each  of  the  "  r "  age-gradations  corresponding  to  the 
number  of  years  (r)  in  the  rotatioo,  tbe  normal  growing  stock 
would  be  (calculating  for  the  end  of  the  growing  season, 
immediately  before  tbe  annual  felling  is  made)  — 

i  +  2i  +  3i  +   H-n 

2  ̂2 
wdiere  I  (=ri)  represents  the  growing  stock  on  the  oldest 
age-gradation,  as  well  as  the  total  increment  laid  on  by  all 
tbe  age-gradations  during  one  year  {see  fig.  3).  Or,  neglect- 

ing the  term  ],  the  normal  growing  stock  may  for  all 
practical  purposes  be  taken  as=lx|- 

F,g   3. 

XoEiTAi,  Geowixg  Stock  of  20  Yeabs. 

Tfie  shaded  portion  re  resents  the  average  annual  increment  for  each  coupe  correspond' 

ingtoa  20  years'  rotation, 
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3.  Snniinary  of  tUe  chief  i)oiiits  to  be  remembered  with  regard  to 
^he  coustitiitioii  of  the  growius?  stock. — If  we  suppose  tbat  the 
darkened  rectangles  ia  figs.  Nos.  1  and  2,  page  19,  represent 
the  volume  of  material  produced  in  each  coupe  in  any  given 
year,  the  chief  facts  to  be  remembered  with  regard  to  the 
constitution  of  the  growing  stock  may  be  readily  understood. 

(«)  In  order  that  a  forest  may  furnish  uninterruptedly 
a  regular  supply  of  material  of  a  definite  kind,  the  capital 
(i.e.,  groicing  stock)  on  the  ground  must  contain  a  complete 
series  of  trees  or  crops  of  all  ages  from  the  seedling  to  the 
mature  trees. 

This,  it  may  be  seen,  is  certainly  true  with  regard  to 
crops  which  are  regularly  constituted  by  area.  By  analogy, 
as  has  been  explained,  we  may  also  assume  it  to  be  true  as 
regards  crops  in  which  the  age-classes  are  irregularly 
distributed. 

(6)  '\Thpre  the  part  of  the  capital,  as  represented   by  the 
growing      stock,     is     normally     constituted,    the    material 
becoming  exploitable  in  a  given  year  is  equal  to  the  mean 
average  production  during  that  year  over  the  whole  area. 

This  is  very  important  as  showing  how,  by  felling  over 
yearly  coupes,  the  annual  production  is  obtained.  It  would 
~be  impossible  to  collect  annually  this  production  over  the 
whole  area  of  the  forest.  It  will  be  observed  from  tig.  1 
that  the  exploitable  material  for  the  year  concerned  (the 
-fihaded  rectangle)  is  equal  to  the  production  during  that  year 
over  all  the  coupes,  and  that  this  is  the  average  annual  pro- 
Miuction. 

It  follows  that-,   in  a  selection -worked   forest   of  which  the  capital  is  normallv 
constituted,  the  trees  that  become  exploitable  daring  any  period  of  years  are   equ:il  to 
the   average   production    on  the  whole  area  for  that  period.     For  instance,  in  a  period 
of  10  yearc,  it  would  he  within  the  production  to  fell  all  the  trees  that  uttain   exploit- 

able size  during  the  10  yef^rs. 

{c)  The  quantity  of  exploitable  material  felled  in  any 
period  bears  a  fixed  proportion  to  the  growing  stock,  but  the 
amoimt  of  this  forest  capital  varies  with  the  age  at  which 
the  forest  is  exploited  and  increases  as  that  age  is  prolonged. 

The  truth  of  this  most  important  principle  will  be  evi- 
dent from  an  inspection  of  fig.  3.  We  may  suppose  that 

this  figure  represents  the  growing  stock  on  the  ground.  The 
amount  of  this  stock  remains  constant  and,  as  will  be  seen, 

may  be  practically  represented  by  one-half  the  rectangle 
liaving  for  its   base   the  line  representing  the  area   of    the 
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forest  and  for  its  height  the  growth  during  the  exploitable- 
age.  If  the  exploitable  age  were  doubled,  the  gi  owing  stock 
would  be  represented,  as  in  fig.  4,  by  a  similar  rectangle 
of  which  the  height  (representing  the  growth)  would  be 
approximately  doubled  :  in  other  words,  the  growing  stock 
would  be  doubled.  Tlie  produce  removed  would,  howeyer, 

remain  very  nearly  the  same ;  because  although  the  coupes 
would  be  halved,  their  number  (one  for  each  year  in  the 
exploitable  age)  would  be  doubled. 

15 -fears. 

AREAS 

NoBMAi  Geowikg  Stock  of  40  Yeabs. 

27ie  shaded  portion  represents  the  average  annual  increment  for  each  coupe  correspond- 

ing to  a  40  years'  rotation. 
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It  will  be  seea  that  the  proportion  between  the  produce 

felled  and  tlie  gro  ving  stock  would  remain  constant  so  long 
as  the  exploitable  age  remained  unaltered  but  would  vary 
with  every  change  in  this  age. 

Thus,  suppise  the  area  dealt  with  in  the  above  example  to  be  20  aTe?,  divided 
into  20  conp.'S  of  one  a^re  chcIi,  and  th\t  tbe  average  ainual  pro Inction  ha^  been 
found  to  amount  to  10  J  cubic  feet  solid  per  acre  per  annum.  Felled  at  the  ag^  of  20 

years,  tht?  capital  on  the  ground  would  always  be  very  nearly  — ^o^" —  cubic  feet 

or  20,000  cubic  feet,  wliije  tbe  quantity  of  matenal  removel  at  eich  ft'lling  would 
amount  to  1x100x20  cubic  feet  =  2,000  cubic  feet,  or  to  one-tenth  or  10  j^er  cent, 
of  the  capital. 

Ag.iin  suppose  the  age  of  felling  to  be  rai^-ed  to  40  years,  and  that  tbe  area 
has  been  conseq  len'ly  divided  into  40  conpes  containing  tbe  prjper  gradali  ̂ n  of  age- 
cla^-iPB.  as  in  fig.  No.  3.  The  growing  8t(  ck  on  tHe  gruund,  even  assuming  the  average 
production  to  be  slightly  hightr  than  before,  or  12)  cubic  feet  per  acre  per  annum, 

woald  be  approximately  ?-ii|5^^=48,iiO J  cubic  feet,  or  more  than  double  what  it 
was  before  ;  while  the  quantity  of  material  felled  (a  crop  40  years  old  occupying  half 
an  acre)  would  be  ̂   X  120x40= 2,400  cubic  feet  (very  little  more  than  before),  and. 
would  amount  to  one'tweutieth  or  5  per  ceut.  of  the  growing  stock. 

Section  VI. — The  kotation  or  exploitable  age. 

1.  Meaniuo:  of  tbe  term.— A  fore>t  like  any  other  under- 
taking must  be  mannged  and  worked,  or,  as  it  is  called, 

exploited,  with  a  defioite  purpose.  This  purp  ise  may  of 
course  be  one  of  a  g^reat  many  and  its  realisation  is  expressed 
by  the  term  exploitoMlity. 

The  crop  in  a  forest  is  said  to  be  exploitable  when  it  has 
attained  the  condition  that  is  required  in  order  to  fulfil  the 
purpose  with  which  it  is  worked:  and  the  a^e  of  the  tree 
when  tiiis  condition  is  reached  is  called  the  exploitahl''.  age. 
The  time  required  by  new  growth  in  a  crop,  which  is  being 
regenernt  d,  to  att  lin  exploitable  dimensions  is  also  termed 
the  exploitable  age  or  rotation. 

The  use  of  the  word  rotation  or  revolution  (French,  revolution)  to  express  the^ 
oxphitable  sgi  is  due  to  the  fact  that  under  the  methods  of  treiitment  very  generally 

in  use  informer  days,  the  intervHJ  of  time  between  8ucce^sive  fellings  in  the  sime- 
area  was  the  number  of  years  in  the  ex')loitable  age.  At  present  this  is  generally  only 
true  in  'he  case  of  coppice.  In  uost  otiier  ca-es  the  fellings  pass  over  the  area  several 
times  during  the  course  of  the  rotation  :  the  period  iuterveniug  betw-^en  each  such 
fe  ling  being  term-d  2k  felling  rotation  or  felling  cy~le. 

It  is  u>ual  to  clis^ify  the  various  kinds  of  exploit-ibility 
according  to  the  objects  of  management.  The  chief  purpose 
for  vrhicb  a  forest  is  exploited  may  be  :  to  obtain  from  the 
land  the  largest  possible  average  annual  or  periodic  return 
{a)  of  mat-rial,  (6)  of  m^ney,  (c)  of  interest  on  the  c.ipital 
invested  ;  or,  it  may  be  sought  to  adopt  the  rotation  best 
suited  {d)  to  natural  regeneration,   or   {e)  to  some  special 
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technical  purpose.  Rotations  fixed  with  a  view  to  meet  such 
special  requirements  are  called,  respectively,  the  rotation  [a) 
of  the  greatest  volume  production»  {b)  of  ihe  highest  income, 
(c)  the  financial  rotation,  (d)  the  physical,  (e)  the  technicnl 
rotation. 

Thus,  a  fo'est  exploited  for  quantify  of  fuel,  or  timber  to  fi  rnish  slefpors, 
would  be  exp'oKalle  wben,  the  capital  being  properly  roi  stituted,  tV^e  oldest  trees 
were  large  enough  to  furnish  in  greatest  quantity  the  fu.d  or  sleepers  of  ihe  size 
desired.  The  age  of  the  trees  when  this  condition  is  reached  woold  be  the  exidoitalle 
age.  Similarly,  a  forest  exph  ited  with  a  view  to  the  lealisation  of  the  highest  rate 

of  interest  on  the  capital  inves'ei  would  be  exploitable  at  the  age  when  this  obj'-ct was  attained. 

The  age  at  which  trees  are  felled  in  properly,  managed 
forests  is  r,o^,  however,  always  the  exploitable  age.  Owing  to 
irregularities  in  the  composition  of  the  growing  stock  it 

frequently  happens  that-,  during  a  longer  or  shorter  period 
which  may,  and  strictly  speaking  ought  to  be,  tlie  same 
lengtli  as  the  exploitable  age,  trees  or  crops  must  be  felled 
before  or  after  they  become  technically  exploitable  in  order 
that  the  corrr ct  proportion  of  age-classes  may  be  secured. 

3.  Calculation  of  the  exploitable  age.— Ihe  price  and  the 
utility  of  wood  depends  as  a  rule  on  its  dimensions,  that  is 
to  say,  on  the  age  of  the  tree  when  felled.  In  order  to 
determine  the  exploitable  age  in  a  forest  exploited  for  its 
wood,  it  is  sufficient  for  present  purposes  to  ascertain  tiie 
size  of  the  trees  that  will  furnish  tlie  greatest  quantity  of 
the  most  useful  produce.  The  average  age  at  which  the 

trees  attain  tin's  size  can  then  be  determined  by  observation. 
Where  the  trees  are  simply  preserved  with  a  view  to  indirect 
benefits,  such  as  the  shelter  they  afford  to  the  soil,  the 
exploitable  age  will  generally  approach  their  natural 
longevity. 

It  niay  be  objected  that  the  age  at  wh'ch  a  crop  yields  the  greatest  quantity  of 
■material,  cr  the  highest  interest  on  the  capital  invested,  is  not  the  age  at  which  the 
individual  trees  are  the  largest.  This  is  perfectly  true  ;  but  there  are  cases  in  whic>', 

if  the  trees  were  filled  when  the  crop  would  y"e!d  the  geatest  aniocnt  of  material, 
the  material  might  not  be  of  the  n.ost  useful  size  or  bring  in  moi^t  monev.  It  woi  Id 
rot  be  of  much  I'.se  ascertaining  that  at  the  age  nf  120  years,  it  would  give  the 
greatest  quantity  cf  material  when  the  requirements  were  beams  obtainable  only 
from  large  trees  150  years  eld.  Even  if  tl  is  yere  not  the  case,  there  are  hardly 

any  instances  in  which  diita  are  avaiiab'e  for  making  ?u3h  calcolatif  ns,  Tiie  age  at 
which  an  exploitation  famishes  the  greatest  quantity  of  produce  is  that  at  which  the 

sum  of  the  pro  'mt'on,  that  is  to  say,  the  total  qua;  tity  of  m^.tenal  prodrced  (includ- 
ing whatever  has  been  removed  or  has  disappeared  since  the  young  growth  first 

sprang  up)  divided  by  the  age  of  the  crop  is  greatest,  that  is,  the  a;:e  at  which  the 
mean  annual  increment  culminates.  The  mat-ri.il  removed  is  of  course  hardly 
ever  hnowp,  and  the  experiments  required  to  ascei tain  the  balance  on  the  ground 

would,  in  default  of  suitable  crops,  generally  be  impossible  in  India. 

Calcnlatirg  the  age  at  wliieh  the  interest  on  the  capital  Invested  in  the  fo'esfc  i  s 
Aighest,  involvis  ascertaining  by   experiment   the  quantity    of   material  the   forest 
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•would  yield  if  felled  at  various  ages  and  the  net   price   at    which   this  material   could 
be  sold  ;  and  it  is,  therefore,  only  in  rare  instances  that  the  calculation  ca  i  be  made. 

It  may,    tlieiefore,    be    generally    aflSrmed    thit,    for  practical    purposes,    the- 
< xploitable  asr*"  of  a  forest  crop  is  the  age  at  waicli  the    iniividuil   trees   fur.iish   the 
kind  of  produce  most  wanted.     This  is  not   by    any    mean^   necessarily    the    age  at 

w'aich  the  trees  are  hug  "St -.  it   may    q  lite   as  well   be    tlie  a^e   at   which   the    trees furnish  small  rafters  or  fuel  billets. 

3.  Exploitable  age  for  St«ate  forests.— There  are  two  o-reat 
classes  of  forest  proprietors,  the  private  owner  and  the  Stale. 
AYitli  tLe  private  owner  we  are  not  here  concerned.  He 
will  arrange  to  suit  his  owa  interests,  felling  the  produce 
when  it  wili  either  best  meet  his  wants,  or  so  as  to  bring  in 
tlie  highest  annual  revenue  or  the  highest  interest  on  the 
capital  invested  in  the  forest.  It  is,  however,  frequently 

asserted  that  the  Sta^.e,  as  representing  the  community  a't large,  shiuld  aUca:/s  have  in  vie^  the  productiou  of  large 
trees  which  furuish  produce  most  generaliy  useful:  for, 
wliile  a  large  tree  will  yield  small  timber,  large  timber 
cannot  be  obtained  from  a  small  trte.  Tuis  is,  however,  only 
true  in  so  far  thar,  as  a  rule,  the  State  abne  can  afford  to 
grow  large  trees.  Private  owners  will  not  do  so,  as  it  does 
not  pay  them  ;  so  tliat,  if  large  wood  is  required,  it  must  be 
produced  in  forests  owned  by  the  State.  The  price  realised 
is  the  best  measure  of  the  utiliry ;  and  if  large  timber  sells 
well  it  is  certainly  in  demand  and  is  useful.  By  felling, 
therefore,  trees  of  that  size  for  which  the  highest  price  is 
obtained,  the  public  will,  iu  most  cases,  though  not  always,, 
be  best  served. 

'^Vhe^e  the  price  of  large  timber  is  not  higher  than  that of  small  there  is  no  pecuniary  advantage  in  felling  at  an 
advanced  age.  Exclusive  of  very  young  crops  and  those 
in  full  decay,  the  average  cmntial  quantity  of  material 
})roduced  is  not  very  much  altered  by  the  age  at  which  the 
crop  is  felled. 

The  following  results  were  obtained  from  experiments  made  in  a  fir  forest  in 
France : — 

Age  of  the  crop  when  felled. Volume  material  per  acre. Average  aunual  prodace  per  acre. 

80         ...         . 
90  ...  . 
100  ...  . 
110  ...  . 
120  ...  . 
130  .... 
140         ...         . 

9,-299  cu'jic  fee:     . 
11,441     „        „       . 
13,481     „        „       . 
15,300    „        „       . 
16,755     „        „       , 
17,963     „        „       . 
18,785     „        „       . 

11 6-2  cubic  feet. 1271    „        „ 
134-8    „ 1391     „        „ 
139-6    „ 
138-2    „ 1342    „        „ 
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Apply'ng  these  reBults  in  respect  of  a  forest,  of,  say,  1,000  acres  (wooded  area),  ex- 
ploited lit  80  \  ears  in  80  ant.ual  Cf  apes  of  I2"d  acres  each,  tbe  yield  would  be  12"5  X 

t^,299  cubic  feet,  or  116,237  cnbic  feet  a  year  ;  wbile  the  same  fore^t  similarly  exploit- 
ed at  120  jeais  (tl  e  ai;e  of  the  highe^t  average  yie  d)  would  produce  83xlf>,755 

ruble  feet  =  139066  cubic  feet.  The  increased  yield  would  not  in  hU  cases  justify 
the  retaidiition  of  the  felling  by  40  year*".  When,  however,  there  is  a  demand  f.  r 

the  yroducf,  the  greater  s'ze  of  the  timber  mig'  t  so  enormously  increase  i's  value  as 
to  i'l-tify  felling  at  the  more  advanced  aire.  TLus,  ihe  116,237  cub'c  feet  produced 
ve.  rly  at  SO  years  might  be  worth  only  four  annas  a  cubic  foot,  or  in  all  R2tJ,000, 
while  tl  6  large  pieces  obtained  from  tie  deferred  felling,  might  lead  to  an  all-r.  und 
rate  of  6  annas  a  cubic  foot,  ̂ nd  so  raise  tbe  price  of  the  timi  er  jroduced  yearly  to 
ir ore  than  1152,000.  Such  examples  are  frequent  in  countries  where  there  is  an 
unlimited  demand  for  the  whole  ol  the  produce  of  the  forests,  but  do  nut  often  occi  r 
in  India. 

The  law  of  the  increase  in  the  value  of  the  produce  with 
its  size  is  net  always  true  in  India  where  there  are  few  local 
industries  and  where  good  roads  for  extracting  the  produce 
rarely  exi^-t.  In  order  tliat  the  rule  may  hold  good  there 

must* be  a  sufficient  demand  and  the  means  for  extraction 
must  be  adequate.  In  the  hiils  and  out-of-the-way  places 
\A  here  forests  are  found  in  India,  it  is  often  impossible  in 

practice  to  work  out  large  pieces  of  timber  except  at  a 
prohibitive  cost.  Tn  such  cases  the  means  of  transport  is 
the  main  factor  in  determining  the  size  at  which  trees  sliould 
be  felled.  Ihtre  are  even  cases  where,  owing  to  the  trouble 
and  cost  of  converting  into  smaller  pieces,  large  timber  which 
is  not  required,  the  net  price  of  large  timber  is  actually 
lower  than  that  of  small, 

W  hen,  however,  there  is  no  demand  for  forest  prodnce,  especially  for  large  timber, 

this  is  generally  owinsi  to  want  of  good  roads.  This  defect  can  often  be  remedied  by 

a  iudicitus  outlay  of  funds,  and  should,  wherever  present,  form  the  subject  of  careful 

investigation  in  conneotiun  wiih  the  preparation  of  the  working-plan. 

Section  VIT. — The  possibility. 

1,  Meaning  of  the  term.— The  most  important  calculations 

tind  provisions  in  a  ̂ ^o^king-p'an  are  those  which  relate  to 
what  is  called  the  possibility. 

Theoretically  the  possibility  is  the  productive  power  of 
a  wooded  area  expressed  in  quantity  of  material.  Piacti- 
cally  it  is  taken  to  mean  the  quantity  of  material  which, 
without  infringing  the  rules  of  forestry,  may  be  felled  in  a 
forest,  annually  or  periodically,  for  tue  time  being.  This 

latter  qunniity  depends  on  the  'constitution  of  the  producing 
rtcck,  and  on  the  relation  which  the  stock  bears  to  the  age 

of  exploitation  determined  upon.  If  the  forest  capital  or 
growing  stock  is  sufficient  and  normally  constituted,  as  in 
Sty.  1  for  instance,  the  possibility  is  equal  to  the  average 

annual  production  over  the  whole   area.      Jf,  on  the  other 
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'band,  tho  capital  is  insufficient,  as  in  fig.  2  for  instance,  or 
superabundant,  a  quantity  of  material,  less  or  greater  as  the 
case  may  be  tliati  the  average  increment,  must  be  felled 
-during  a  certain  provisional  period  until  the  normal  state 
is  reached. 

A  forest  of  20  acres,  which  it  is  proposed  to  exploit  as  coppice  at  20  years,  is 
found  to  contttin  a  complete  series  of  growths  of  all  a^es  from  1  to  20  years,  each 
occupying  one  acre.  Here  the  possibility  would  evidently  be  a  crop  20  years  old 
growing  on  one  acre  {vide  fig.  1).  If,  however,  the  crop  were  constituted  as  shown 
ia  fig.  2,  it  would  ba  nece.-sary,  in  order  to  obtain  a  sustained  a-mual  yield  of 
wood  not  less  than  20  years  old,  to  make  the  two  crops  of  19  and  20  years  last  for 
some  10  years,  until  the  crops  now  10  years  old  have  attained  or  approached  20  years 
of  age.  The  possibdity  in  this  case  might  be  fixed  daring  the  provisional  period  as 
the  crop  growing  on  two-tenths  of  an  acre  per  year,  after  which  it  would  be  in  exce.^s 
of  the  normal  possibility,  or  certain  areas  might  be  cut  over  when  the  crop  was  more 
than  20  years  old  until  the  necessary  gradation  of  ages  (fig.  1)  could  be  secured. 

3.  Methods  of  prescribino-  the  possibility.— As  it  is  impossible 
to  collect  the  annu«,l  production  all  over  the  area,  it  is  neces- 

sary to  prescribe  the  realisation  of  the  possibility  in  some 
practicable  manner.  The  realisation  of  the  possibility  can  be 
prescribed  iu  three  ways,  v>z.,  (i)  by  area,  {ii)  by  number 
■of  trees,  and  {Hi)  by  volume  of  material.  The  first  metliod 
is  the  simplest  and  is  that  followed  in  the  case  of  coppice 
fellings,  the  metbcd  of  clearaices,  as  well  as  partly  in  the 
selection  method  of  fellings  regulated  by  cultural  rules. 
The  number  of  trees  to  be  felled  is  prescribed  in  the  case  of 
standards  over  coppice  and  in  the  selection  method  :  and 
also  in  the  uniform  method.  It  is  only  in  applying  the 
method  of  successive  regeneration  fellings  and,  more  rarely, 
in  the  selection  method,  that  the  volume  of  material  to  be 
felled  is  prescribed.  In  actual  practice,  however,  in  addition 
to  prescribing  the  quantity  of  material  the  areas  in  which 
the  fellings  are  to  be  made  are  also  prescribed.  Practically, 

■therefore,  what  is  prescribed  is  the  felling  on  a  given  area 
of  either  the  crop,  a  stated  number  of  trees,  or  a  given 
volume  of  material. 

But  in  whatever  way  prescribed,  the  realisation  of  the 
possibility  should  be  formulated  in  a  simple  manner,  easy  to 
apply  and  to  coutrol,  and  so  that  it  constitutes  of  itself  the 
main  provision  of  the  working-plan. 

A  rule  Fuch  as  the  following  would  fulfil  this  condition  :— 
"  Each  year  there  will  be  felled,  by  the  selection  method  in  successive  anneal 

coupes  of  one-tenth  of  the  total  area,  a  number  of  trees  not  exceeding  700,  in  the 

proportion  of  4  firs  to  3  oaks." Or,  were  the  number  of  trees  not  prescribed  and  were  the  fellings  limited  by 
sylvicultural  rules,  and  possibly,  in  addition,  by  the  provision  of  a  masimam  volume 
of  mateiial,  the  rule  miijht  be  to  the  following  effect  : — 

"  there  will  be  felled,  on  oue'tenth  of  the  area  each  year,  all  dead,  diseased  or 
-damaged  stems,  and  stems   that  it  is   othtrwise  desirable,  for  sjlvicaltural  reasons, 
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torenove;tbe  nciaximnm  voluaae  oE   material   removed  beiog   limited  to  600   cubic 

feet  on  un  average  per  acre." 

3.  All  equal  aiiinial  sustained  yield.— As  the  crops  we  have 
to  deal  with  in  India  are  always  abnormal,  it  is  evident 
that  tlie  yield,  although  the  methods  devised  for  deter- 

mining it  may  be  the  best  possible,  will  not  be  exactly 
equal  or  sustained  from  period  to  period.  Equality  can  no 
more  be  secuied  from  the  time  when  the  \Aorkiug-plnn  is 
applied,  than  can  tlie  normal  constitution  of  the  crop  be 
ai)proximately  attained  without  a  lapse  of  a  ears  sufficient 
for  its  growth.  Ordinarily  a  fairly  equal  yield  from  year 
to  year  during  the  length  of  one  period  may  be  secured ;  but, 
especially  during  the  provisional  period  required  for  the 
proper  constitution  of  the  stock,  even  such  equality  may  be 
freely  sacrificed  in  the  interest  of  sound  or  economical 
administration. 

The  German  foresters  always  compare  the  yield  whk-li  it  is  proposed  to  remove 
vvitU  the  normal  production  or  potential  possibility  as  it  \ta%  sometimes  been  called 
in  India.  Unfortunately  in  India,  owing  to  only  a  few  species  inegnlaily  distri- 

buted throughout  the  forest  bein^  saleable,  or  to  the  irregularity  and  incompleteness 
of  the  crops,  it  is  v.ot  often  ttiat  the  potenUal  possibility  can  be  ascertained  with  an 
approxiuiation  sufficient  for  comparison. 

Section  VIII. — Eevenue  and  interest. 

1.  Meaning'  of  the  terms.— The  income  in  money  derived 
from  a  forest,  after  deducting  the  cost  of  felling  and  extract- 

ing the  produce,  may  conveniently  be  called  the  revenue. 
The  net  revenue  is  the  balance  of  income  left  after  deducting 
all  other  cliarges,  including  the  cost  of  maintaining  and,  if 
necessary,  of  improving  the  forest. 

A  forest  yields  every  year  500  trees  which,  when  converted  and  conveved  to  the 
market  at  a  cost  of  R 2,000,  sell  for  E10,000.  The  revenue  amounts  to  R8,U00.  If 
the  co?t  of  maintaining  and  administering  the  fcrest,  including  necessary  works  of 
impiovement,  amounts  for  the  year  to  R4,003,  the  net  revenue  is  Ri,000.  The 

gross  receifts  amount  to  ftlO,000,  but  of  this  sum  R2,000  must  be  considered  to  be- 
an advance  made,  in  order  tu  place  the  produce  in  the  purchaser's  hands,  which  is 

recovered  on  the  sale  of  the  timber. 

j2.  Revenue  is  the  net  value  of  produce.— It  will  be  readily 
understood  that,  in  calculations  or  comparisons  of  revemie,- 
the  revenue  figures,  after  deducting  the  cost  of  felling  and 
extracting  the  produce,  must  be  used  and  not  the  gross 
receipts  or  total  price  realised  for  the  produce.  Against 
the  latter  must  be  debited  money  expended  on  placing  the 
produce  in  the  market  and  which  in  no  sense  represents  the 
vahie  of  the  proriuce  in  the  forest.  There  is  no  case  in 
wliich  large  timber,  if  taken  far  enough  to  a  good  market, 
will  not  realise  a  better  price  than  small ;  but  this  would  not 



33 

make  it  advantageous  to  grow  such  timber  if  the  increased 
cost  of  production  and  transport  combined  were  not  more 
tban  covered  by  the  higher  realisations.  The  net  revenue 
might  still  be  less  tban  that  realised  for  small  material. 

statements  sbowing  tie  gross  receipts,  na  entered  in  the  accounts  of  the  Forest 
Department,  are  too  often  in»de  use  of  in  India.  How  misleading  these  may  prove 

will  be  seen  from  the  fullowing  comparison  between  the  true  finsincial  results  of  the 
working  of  the  Department  for  the  year  1906-07  and  the  results  as  they  app-ar  when 
the  exp.nditnre  on  timber  works  is  treated  as  outlay  on  the  forest  and  not  as  an 

advance  which  is  recovered  when  the  produce  is  sold  :  — 

Revbnub. 

Expenditure 
on  the 

forests. 

Pi-rcentage  of 

rcTenue    expend- 
ed on  the 

forest. 

Hx^D. 
Total. Per  Bqaare mile. 

Gross  receipts  as  recorded 
in  accounts 

Revenue    after    deducting 
sums  advanced  for  tim- 

ber works     . 

R 

2,64,91,483 

2,08,60, 47S 

R 

111 

87 

R 

1,40,63,800 

84,92,792 

R 

53 

49 

3.  Relation  of  revenue  to  area. — For  purposes  of  comparison 
the  rcTenue  may  be  usefully  stated,  in.  the  same  way  as  the 
production,  with  reference  to  tbe  ar^a  from  which  it  is 
deriyed. 

In  the  example  given  above,  suppose  the  area  to  be  4,000  acres  of  mixed  forest 

yielding  teak,  and   worked  by  the   selt'ction    method.    The   revenue  per   acre   is 
orR2 tbe  net  revenue  per  acre  is  f-^^  =  El. 

4,U00 

8.000 

4,000 

Where  the  yield  is  renlised  periodically,  the  average 
revenue  dui-ing  the  whole  length  of  the  period  must  be  cal- 

culated in  the  same  way  as  the  average  production  ;  indeed, 
the  one  depends  on  tin  other.  Where  the  period  is  lon^, 
compound  interest  should  be  included. 

Thp  aveiage  am.ual  revenue  from  the  Indian  forests  for  the  10  years  1^97-^8  to 
1906-07  amounted  to  R2,12,32,2l4  ;  the  average  area  under  control  durintr  that  time 

was  2')2,093  sqnare  miles.  For  Prance,  a  statement  prepared  in  1873  showed 

the  average  revenue  (net  value  of  produce  s'anding  in  the  forest)  to  amount  to  40 

francs  per  hectare  (2*47  a-M-es)  for  the  whole  of  the  State  forests.  In  the  north  of 
Fiau'C,  the  averHg.1  annual  I  evenue  was  hs  high  as  89  fr.mjs  ;^whiie,  in  the  8(,uth^  ̂ 

in  the  forests  open  to  grazing  and  worked  on  a  short  rotation,  it  wa3  as  low  as  5* francs  per  hectare  yearly. 

The  Hverage  ai  nual  revenue  per  acre  derived  from  the  Government  forests  of 

India,  inducting  of  conrse  vast  areas  of  unw.'rked  lands,  amocnts  tJierefora  to  about 

2'6  annas  an  acre  as  compared  with  a  sin.ilar  revenue  of  R7  or  R8,  au'i  even  in  i-ome 

cases  very  much  more,  in  EuiC',jean  countries.  The  causes  of  the  low  revenue  in 

India  are  not  far  to  se^k,— the  wait  of  demand  for  the  produce,  the  ru  net"  co-i.iition 
of  most  of  the  forests  the  bac-wiud  condition  of  the  cjnntry,  and  more  peijiaps 
than  ai  y  other  cause,  the  want  of  good  roidsand  means  of  transpoiiipg  produce  frcm 
out-of-the-way  places  to  the  great  centres  of  consumption. 
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4.  Interest.— Interest,  in  connection  with  forestry,  expresses 
the  relation  between  (a)  the  money  value  of  the  capital 
invested  in  the  forest,  that  is,  the  value  of  the  soil,  of  the 
growing  stock,  the  total  expenditure  incurred  on  roads, 
buildings,  settlements,  surveys,  etc.,  an  1  (b)  the  net  annual 
revenue  derived  from  the  forest.  Problems  connected  with 
the  interest  obtainable  under  various  systems  of  working, 
involving  the  use  of  mathematical  formulae,  although  of 
much  theoretical  interest  and  of  practical  importance  in 
countries  where  forestry  is  in  an  advanced  stage,  have  but 
Jittle  application  as  yet  in  India,  owing  to  the  condition  of 
the  forests,  and  to  the  want  of  accurate  statistical  data  relat- 

ing to  the  outturn  of  crops  of  various  ages.  Such  problems 
need  not,  therefore,  be  here  discussed. 
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Part  II-PREI»ARATI0\  OF  THE  WORRIXG-PLAN. 

CHAPTER  I.—PRELIMINARY  WORE. 

Section  1. — Reconnaissance  of  the  area. 

1.  Selection  of  the  area  to  be  dealt  with.— The  area  under  forest 
management  in  a  sincjle  locality  generally  includes  separate 
forests  requiring  different  cultural  treatment,  and,  not  infre- 

quently, forests  of  different  c^^/s*^*, — Reserved,  Protected  or 
Unclassed,  — each,  perhaps,  demanding  a  different  system  of 
management.  All  these  areas  may  have,  however,  many 
points  in  common.  They  ordinarily  supply  the  same  popu- 

lation or  market  witli  forest  produce,  the  lahourers  come 
from  the  same  locality,  the  lines  of  export  tor  all  are  often 
The  same,  and  the  management  and  workin?  are  supervised 
by  the  same  establishment.  It  is,  therefore,  generally  advis- 

able that  the  organisation  of  the  whole  area  of  Government 
land  under  forest  manngement  hi  one  loeality  should  be 
carried  out  simultaneously  and  be  dealt  with  in  a  single 

working-pian  report.*  (ieneraiiy  speaKing.  it  will  oe  con- 
venient to  deal  with  the  whole  area  of  a  charge,  such  as  the 

Division,  the  Range,  or,  where  the  organisation  is  incom- 
plete, with  an  area  likely  in  the  future  to  form  a  single 

range.  It  may  benecessarv  in  some  instances  to  deal  with 

the  forests  in  a  portion  of  a  range,  and,  owing  to  special  cir- 

cumstances often  observable  in  Ind'a,  in  s^me  cases  it  may 
be  advisable  to  extend  the  provisions  of  a  single  plan  over 
several  rangesi. 

There  existed  at  one  time  some  diffeieni^e  of  opinion  on  this  point  Ju  Europe. 
Formerly,  in  France,  eich  forest  estate,  bearing  a  distinct  nsme  either  becausd  of  its 

situation  <n-  its  origin,  or  the  mannpr  in  whic  i  it  w^s  acauired  bv  the  State.  wa,=  sepa- 
rately ortfanised  under  a  working-plaa  of  its  o^vn.  It  has  thus  sometimes  C'ime 

about  that  separate  woikina-plans  have  been  framed  for  adjuci-nt  State  forests  in  the 
BAme  division  or  rang*^,  aod,  inversely,  there  are  inetaoce*  in  wh'ch  n  single  working- 
plan  deals  with  foiest  areas  in  d  stinct  administrative  charijes.  R-'centU,  however, 
the  tendency  ia  France  has  been  tn  adopt  the  prat-tice  followed  in  Gerraanv,  where 
the  whole  forest  area  belonging  to  the  Stitf,  or  other  one  proprietor,  included  in  a 
single  pxer-utive  ch'irge  (tliat  of  a  Revicr  fUrster,  Oberforster,  Fbrst  meister,  etc., 
eqnivalent  to  oui  Ranger  or  Divisional  oflBcerj  is  dealt  with  in  a  single  comprehensive 
working-plan. 

In  Indi*.  in  the  past,  no  unifor;ir'  course  ha'*  been  followel  in  tbis  respect. 
In  many  ca^e-  each  clan's  of  pr  >perr.y  irewervei  or  proteute  1  forest)  has  been  separately 

•The  term'  working-plaa, '  it  should  be  remembered,  i^  U3<»'i  here  in  the  sense  et- 
plaineH  at  the  begi  mi  ig  of  the -"e  d  tes  as  mea-'i  ig  "  w  rking-plan  reuort  '  and  not  the 
epeoidl  regulation  whi'ih  is  drawn  up  for  each  wor.ting-ctrcle  into  which  the  area  dealt  with 
in  the  report  is  sab-divided. 

D  2 
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organ'ised  umler  a  special  plar.and  in  Bouje  instances  anas  burdened  with  ligbts  hare 

even  been  omitted  from  the  plan  :  bn.tit  is  now  recjgnised  that  the  correct  procedm*- 
is  to  deal  with  entire  charges,  a  Ringe  or  a  whole  Livision,  io  one  report- 

2,  lufonuatioii  to  be  collected.— The  area  to  lie  dealt  with 
having  beea  decided  upon,  the  next  step  in  the  preparation 
of  the  plan  is  to  explore  the  locality  so  as  to  gain  a  general 
knowledge  of  the  configuration  of  the  country,  the  distribu- 

tion and  composition  of  the  forests,  the  marketable  products 
they  contain,  the  best  mode  of  disposing  of  those  products  ;. 
as  well  as  of  all  other  facts  likely  to  be  useful  in  enabling 
the  working-plan  officer  to  compare  the  real  forest  with  the 
normal  forest  under  the  method  of  treatment  decided  upon 
and  so  to  determine  the  fuiure  plan  of  management.  Tlie 
heads  of  examination  and  enquiry  may  be  summarized  as 
follows  : — 

(i)   General  description  of  tracts. 

Name  and  situation  of  the  area  dealt  with. — Civil 
District,  Forest  Division,  etc. 

Configuration  of  the  country. — Flat,  hilly  or  plateau  r 
altitude;  prevailing  aspects,  etc. 

Bock  and  soil. —  Geological  formation  ;  underlying  rock  ; 
general  characters  of  the  soil  and  their  effect  on  forest 
growth. 

Climate. — Temperature,  mean  and  extreme,  with  its  effect 
on  the  forest  growth  ;  rainfall,  periods  of  draught  and  rain  ; 
prevailing  wiads,  storms  ;  other  climatic  influences  on  forest 
treatment. 

J^opulation. — Numbers  and  condition  ;  agricultural  cus- 
toms or  requirements  which  influence  the  system  of  forest 

management. 

iii)  The  composition  and  condition  of  the  forests. 

Distribution  and  area. — The  distribution  of  the  forest  ; 
total  area  and  areas  under  tree-£rrowth,  grass,  streams,  etc., 
in  each  class  of  forest;  enclosures  within  the  boundaries  ; 
maps  available,  their  degree  of  accuracy,  etc. 

Boundaries  and  boundary  marks. — Nature  and  state  of 
repair  of  the  marks  used  ;  enclosures  and  tlieir  boundaries 
whether  a  revision  of  the  boundaries  is  required  or  not. 

Legal  position  of  the  forests, — Brief  history  of  the  acquisi- 
tion by  Government  and  settlement  (where  there  has  been 
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one)  of  the  forest  ;  Act  and  sectioQ  of  the  Act  unaer  which 
gazetted,  etc. 

Bights. — Their  ori^^in  and  general  character  ;  statement 
of  the  areas  burdened  with  rights  and  free  from  them  ; 
summary  of  rights  to  produce  ;  privileges  or  other  concession 
granted  at  the  will  and  pleasure  of  Government  ;  adequacy 
of  tlie  forest  resources  to  provide  for  the  exercise  of  recorded 
rights  or  of  admitted  privileges  ;  actual  effect  of  such 
exercise  upon  the  crops. 

General  description  of  the  forest  crop. — Composition 
and  condition  of  the  crop  ;  types  of  forest  and  areas  occupied 
by  each  ;  origin  of  the  crop  ;  the  principal  species  and  their 
relative  proportion  and  importance,  habitat,  mode  of  repro- 

duction, size  attained  and  rate  of  growth  ;  density  of  the 
crop,  blanks,  and  glades  ;  state  of  the  reproduction  ;  princi- 

pal products  yielded  ;  grass  and  otlier  minor  products,  etc. 
Injuries  to  which  the  forest  is  liable, — Causes  of  injury  ; 

fires,  grazing,  offences  of  common  occurrence  :  the  best 
means  of  regulating  or  combating  the  causes  of  injury. 

(Hi)  Future  sylvicultural  treatment. 

Of  all  the  subjects  to  be  considered  that  which  it  is 
desirable  to  bear  constantly  in  mind  when  passing  from  crop 
to  crop  is  the  method  of  treatment  which  will  probably  be 
found  most  suitable.  For  a  correct  general  apprehension  in 
this  respect,  acquired  sufficiently  early  in  the  enquiry,  may 
flhow  for  instance,  that  the  existing  condition  of  the  forest 
is  such  that  its  exploitation  should,  for  the  present,  be  very 
simply  regulated,  say  by  area  and  by  a  few  short  cultural 
rules  only.  Owing  to  the  neglect  of  this  precaution,  work, 
fluch  as  the  detailed  enumeration  of  stock,  which  has  subse- 

quently proved  wholly  unnecessary  for  the  proper  attain- 
ment of  the  object  in  view,  has  sometimes  been  carried  out 

in  India,  thus  delaying  the  completion  of  tho  plan  while 
rendering  it  needlessly  lengthy,  complicated  and  costly. 

{iv)  System  of  management. 

System  of  management, — Past  systems  of  management  ; 
their  defects  ;  changes  introduced  and  their  results;  manage- 

ment in  force  and  its  results  ;  regulitiou  of  fires,  grazing, 
rights,  etc. 

Works  of  improvement  undertaken. — Nature  of  works  ; 
their  object  ;  results  attained. 
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S^evenue  and  expenditure. ^A.  summary  of  the  revenue 
and  expenditure  for  the  preceding  10  years  to  be  compiled^ 
if  the  information  is  available,  for  each  class  of  forest. 

{v)   Utilization  of  products. 

Marketable  products. — Yield  of  timber,  fuel,  minor  pro- 
duce, etc.  ;  quantities  consumed  in  past  years  in  Govern- 
ment works,  by  purchasers,  by  riirht-holders  and  by  free 

grantees  ;  value  of  products  consumea. 

Extraction  of  the  produce. — Export  roads  or  rivers  lead- 
ing from  forests  to  centres  of  consumption  ;  their  adequacy 

and  state  of  repair  ;  manner  and  cost  of  extraction  ;  road 
and  river  improvements  required. 

Markets. — Distance,  size  and  importance  of  principal 
centres  of  consumption ;  produce  consumed  at  each  centre 
and  ruling  prices  obtained. 

Net  value  of  produce, — Net  value  in  the  forest  of  each 
class  of  produce. 

(vl)  Miscellaneous  facts. 

The  forest  staff. — Strength  of  staff  and  adequacy. 
Lahour  supply. — Abundance  or  reverse  of  tiie  labour 

supply  ;  seasons  when  available  ;  cost  of  labour. 
The  working-plans  officer  will  fiod  it  convenient  to  record  the  information  collect- 

ed ou  all  the  above  pointa  from  d;iy  to  day  in  a  bound  book,  with  a  few  blank  pages 
under  each  heading.  It  ■will  be  seen  that  a  good  deal  of  the  information  required 
mnst  be  obtained  from  the  existing  forest  records  relating  to  previous  management. 
The  working-plans  officer  shoald  go  oa  the  ground  fully  supplied  with  this  iuform- 
ation. 

3.  ̂ laps.— The  map  used  in  preparing  the  working-plan 
should  be  on  a  sufficiently  large  scale  for  the  distinct  indi- 

cation of  the  limits  of  each  block,  compartment  (where 
compartments  have  been  formed)  and  coupe.  A  scale  of 
4j  inches  to  1  mile,  in  which  an  area  of  40  acres  covers  ona 
square  inch  of  the  map,  is  the  largest  scale  generally 
required  in  India.  Where  a  map  on  a  larger  scale  is 
necessary,  in  order  for  instance  to  delineate  graphically 
vhe  situation,  composition  and  condition  of  a  crop  which  is  to 
be  subjected  to  special  cultural  treatment,  an  enlargement 
of  the  4-inch  map  will  be  sufficiently  accurate — quite 
as  accurate  as  any  description  of  the  crop  that  can  be  made, 
[n  such  a  case  it  is  not  a  map,  in  the  ordinary  sense^ 
but  a  picture  that  is  wanted.     The  map   used   should  show^ 
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in  addition  to  the  boundaries  and  boundary  marks  of  the 
forest,  the  natural  features  of  the  country,  hills,  crests  of 
ridges,  valleys,  water-courses,  etc.;  as  well  as  all  roads, 
paths,  fire-lines  and  the  like.  In  the  absence  of  such  a  map 
a  sufficiently  accurate  plan  may  sometimes  be  compiled 
from  existing  village  maps.  In  default  of  this  it  will  gene- 

rally be  advisable,  before  attempting  to  frame  a  working- 
plan,  to  make  a  rapid  survey  or  a  sketch  map  of  the  area 
on  such  a  scale  and  with  such  accuracy  as  may  be  deemed 
necessary. 

The  cost  of  preparing  maps,  based  on  a  tngonooietrical  survey,  on  the  scale  of  4 
inches  to  a  tnile,  ranges  from  about  R50  to  ElOO  a  square  mile.  The  money  yield 
of  even  the  timber  producing  forests  in  India  wonld  not  generaUy  justify  a  higher 
expenditure  on  snrveys.  Maps  on  a  scale  of  8  inches  or  12  inches  to  a  mile,  snch  as 
have  sometimes  been  recommended,  would  erst,  if  the  details  were  filled  in  with  a  pro- 

portionate degree  of  oare,  some  hundreds  of  rupees  per  square  mile.  Of  this  fact  those 
who  recommended  such  maps  were  probably  unaware.  Indeed,  in  Europe,  large  fcale 
maps  are,  as  a  rule,  solely  used  as  legal  documents,  in  connection  with  the  record  of 
the  boundai'ies  and  not  in  conneotiou  with  forest  exidoitation. 

Section  II. — Choice  of  the  method  op  treatment. 

1.  Sub-division  of  area  into  portions  requirina:  different  treat- 
ment.—It  is  important  that  the  general  management 

to  be  applied  to  each  part  of  the  forest  requiring  different 
treatment  should  be  determined  at  the  outset  ;  because  the 

nature  of  the  subsequent  operations,  such  as  the  enumera- 
tion of  the  stock,  etc.,  to  be  carried  out  depends  on  this. 

The  decision  arrived  at  on  this  point,  as  well  as  on  the  con- 
nected question  of  working-circles  can,  if  necessary,  be  after- 
wards rectified  when  the  detailed  examination  of  the  forest 

is  made. 

2,  Choice  of  the  method  to  be  applied.— The  treatment 
to  be  adopted  depends  on  economic  and  administrative  as 
well  as  on  sylvicaltural  conditions  ;  and  the  choice  of  the 
treatment  is  generally  restricted  by  easily  ascertained  facts 
of  which  the  nature  may  be  gathered  from  tlie  following 
remarks  with  regard  to  each  of  the  principal  methods. 

Non-coniferous  forests,  to  which  the  simple  coppice 
method  is  applied,  can  only  furnish  wood  of  small  size,  for 
the  most  part  merely  fit  for  fuel.  Where  the  demand  for 
firewood  is  sufficient,  and.  other  circumstances  justify  the 

application  of  the  method,  it  may  be  adopted.  It  is  exceed- 
ingly easy  to  apply  and  to  work. 

The  coppice  aelectio^i  method  has  hitherto  only  been 
applied  in  India  to  bamboo  forests.     Tliere  do  not   appeer  to 
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be  any  good  grounds  for   extending  its   application   to  other 
kinds  of  crops. 

The  branch  coppice  method  must  not,  of  course,  be  ap- 
plied in  areas  set  aside  for  the  productioa  of  timber  ;  but  it 

ia  useful  under  certain  circumstances,  for  instance  where 
fodder  is  more  raluable  than  timber,  and  where  a  regular 
supply  o?  small  fuel  and  leaf  fodder  must  be  furnished  by 
forests  worked  for  local  use.  The  method  mav  also  in  some 
cases  be  employed  in  connection  with  the  management  of 
pasture  lands. 

The  method  of  coppice  with  standards  is  admirably 
adapted  to  the  circumstances  prevailing  very  generally  in 
the  plains  of  India,  and  ought  to  be  more  largely  made  use 
of  than  is  actually  the  case.  It  meets,  generally  better  than 
any  other  method,  domestic  requirements  in  small  fuel,  and 
at  the  same  time  furnishes  a  considerable  quantity  of  timber 
of  large  dimensions  suitable  for  the  manufacture  of  imple- 

ments and  furniture.  As  compared  with  tree-growth  in 
high  forest,  the  reserved  stems  increase  in  girth  more 
rapidly  ;  and  many  species  essentially  light-loving  accom- 

modate themselves  readily  to  this  treatment.  In  a  country 
where  a  fluctuating  demand  is  the  rule,  the  method  has 
also  this  advantage  that  the  standard  trees  can  be  felled  in 
greater  or  lesser  number  as  is  required,  or  may  be  allowed 
to  grow  to  a  larger  size  without  disorganising  the  working. 
The  working-plan  itself  is,  moreover,  exceedingly  simple  in 
its  arrangement,  easy  both  to  understand  and  to  apply.  As 
regeneration  is  principally  obtained  by  means  of  coppice,  the 
method  can  only  be  applied  to  broad-leaved  species.  The 
w^hole  of  the  produce  must,  as  a  rule,  be  saleable  to  make  the 
application  of  the  method  profitable. 

*  Toungya  cultivation,  it  need  hardly  be  said,  should 
only  be  permitted  where  there  are  forest  tribes  who  live  by 
toungya  ov  j hum  clearing.  It  is  rather  a  manner  of  organ- 

ising the  cultivation  of  cereal  crops,  so  as  to  do  the  least 
harm  to  the  forest,  than  a  method  of  forest  treatment  ;     but 

*  Teak  toungya  cultivation  in  Burma  means  a  c  >mbination  of  arboricultnral  operations 
witb  shifting  coltivation  as  practised  by  wild  tribes,  who  cut  and  burn  the  existing 
vegetation  in  order  to  raise  one  or  two  crops  of  cereals  or  other  food  crops  or  cotton. 
When  these  crops  are  sown,  small  teak  seedlings  are  planted  by  the  cultivators  at  the 
fame  time,  usually  at  a  distance  of  six  feet  by  six  feet.  They  are  carefully  weeded  for  a 
few  years  ;_  and  the  result  is  that  a  much  more  valuable  tree-crop  springs  up  than  that 
which  originally  had  possession  of  the  ground. 

Cultivation  of  this  kind,  but  in  which  the  subsequent  arLifioial  rearing  of  young  trees  is 
generally  wanting,  ia  called  jhum  in  Bengal  and  Assam ;  khil  and  horali  in  the  North- 
West  Himalaya ;  tetcar  in  the  Central  Provinces;  and  fcwmri.podu,  etc.,  in  South  India. 
Similar  cultivation  is  or  was  practised  in  some  European  countries. 
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it  can  be  turned  to  useful  account  in  enriching  the  forests 

by  having  the  areus  planted  up  with  valuable  species  of 
trees  where  the  necessity  for  such  cultivation  exists.  It  may 
possibly  be  hereafter  combined  with  forest  treatment  so  as 
to  form  a  regular  method. 

Where  the  whole  crop  is  saleable,  and  in  climates  where 
natural  reproduction  is  assured,  the  method  of  clearing  or 
elean  felling  adjacent  areas  may  be  applied  in  certain  cases 

for  ti)e  sake  of  its  extreme  simplicity  and  the  order  it  intro- 
duces in  the  fellings.  It  should  not,  however,  be  made  use 

of  where  the  working-circle  and,  consequently  the  coupes^  are 
very  large  ;  as  it  leaves  reproduction  to  chance,  and  the  larger 
the  coupes  the  suialler  this  chance. 

Like  the  precpding,  the  method  of  clean  felling  with 
-artificiaf'  reproduction  requires  the  whole  crop  to  be  sale- 

able. The  climate  should  also  be  one  in  which  artificial 

r^-stocking  can  be  undertaken  with  certainty  of  success,  and 
labour  should  be  abundant  and  cheap.  The  application  of 
the  method  should  not,  as  a  rule,  be  attempted  under  other 
circumstances  or  where  reproduction  can  be  secured  by 
natural  means. 

As  in  other  clearance  methods,  the  strip  method  of  clear- 
<tnces  can  only  be  applied  where  the  entire  crop  is  saleable. 
A  special  objection  to  the  strip  method  is,  however,  the  cost 
of  laying  out  the  position  of  the  fellings  on  the  ground. 
Unless  this  is  we)l  done  and  the  strips  are  permanently 
marked  oPP  in  advance  there  is  apt  to  be  confusion  ;  and  in 
any  case  the  work  demands  a  good  deal  of  time  and  attention 
from  the  staff.  The  method  is  unsuited  to  badly  stocked 
areas  and  hilly  or  broken  ground.  It  has  the  further  objec- 

tion of  extendins:  the  felling  work  over  a  larger  area  than 
would  be  the  case  under  other  methods. 

The  "  storeyed  "  Jorest  method  is  adapted  to  coniferous 
tracts  where  the  coppice  method  cannot  be  applied  or  where 
the  uncovering  of  tlie  soil  would  foster  a  dense  undergrowth. 
It  is  exact  and  well-defined,  and  it  leads  by  an  easily  under- 

stood system  to  the  correct  constitution  of  the  capital.  It 
also  has  the  advantage  of  furnishing  wood  of  all  classes  and 
sizes.  It  is  a  question,  however,  whether  the  method  could 
be  adapted  to  a  mixed  crop  in  which  only  one  or  two  species 
are  saleable. 

The  selection  method  of  working,  formerly  repre=;ented 
as  barbarous  and  unscientific,  is  the  only  method  which   can 
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at  present  be  applied  in  exploiting  the  great  majority  of  our 
Indian  mixed  forests  in  which  ouly  a  few  species  are  sale- 

able. The  prescriptions  necessary  in  order  to  apply  it  are 
simple  and  it  is  well  suited  to  the  restoration,  without  the 
aid  of  expensive  works  of  artificial  reboisement,  of  the 
irregular  and  ruined  forests  so  frequently  met  with  in  India. 
It  adapts  itself  to  almost  any  system  of  culture  and  to  the 
special  requirements  of  any  crop  or  species.  For  instance, 
the  cover  can  be  removed  from  the  seedlings  by  successive 
fellings  undertaken  gradually  or  at  once,  as  in  the  regular 
method  or  in  the  group  method.  Its  drawbacks  are  first, 
that,  as  only  a  portion  of  the  material  standing  in  the  coupe 
is  felled,  a  large  area  has  to  be  worked  over  at  each  opera- 

tion, and  the  extraction  of  the  produce  is  expensive;  but  this 
must  always  be  the  case  where  only  some  of  the  component 
species  of  a  crop  are  saleable. 

On  the  other  hand,  in  applying  this  method  for  the 
exploitation  of  the  valuable  species  ouly  in  a  mixed  crop,  it 
is  evident  that  the  constitution  of  the  throwing  stock  is  likely 
to  suffer  considerably  unless  such  major  fellings  are  accom- 

panied by  well-considered  cultural  operations. 
A  forest,  treated  by  the  method  of  successive  regeneration 

fellings,  should  contain  in  compact  blocks  a  properly  graduated 
series  of  crops  of  different  ages,  mature  high  forest,  pole 
crops,  thickets,  etc.,  each  class  occupying  nearly  the  same 
extent  of  ground.  Such  a  condition  does  not  at  present 
exist  in  any  forest  in  India,  and  can  only  be  induced  by 
subjecting  the  area  to  transformation  fellings  during  a 
lengthy  period.  But  the  chief  drawbacks  in  India  to  the 
employment  of  the  method  have  been  that  it  is  complicated 
and  that  to  apply  it  successfully  a  staff  of  thoroughly 
competent  foresters  is  required.  Different  classes  of  fellings^ 
each  requiring  to  be  executed  with  skill,  must  be  carried 
out  simultaneously  in  different  parts  of  the  area  treated  : 
principal  regeneration  fellings  in  one  locality,  selection 
fellings  in  another,  weedings  in  a  third,  and  thinnings  in  a 
fourth.  It  ako  fails  in  one  of  the  chief  objects  of  a  working- 
plan,  in  that  it  does  not  tend  (unless  the  modified  method 
is  adopted)  to  introduce  order  into  the  fellings.  The  regener- 

ation fellings  may  be  prescribed  either  by  number  of  stems 
or  by  volume  of  material.  I  he  former  method  may  lead  to 
unequxl  annual  returns  since  the  size  of  the  individual  trees 
felled  necessarily  varies  :  but  it  does  not  involve  the  laborious 
and  costly  calculation  of  the  contents  of  the  crop  extending 
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over  a  large  area,  which  is  necessary  when  the  fellings  are 
prescribed  by  volume.  Tiie  method  can  only  be  employed 
where  all  the  produce  of  the  forest  is  saleable,  and  where 
reproduction  is  fairly  easy  to  obtain,  as  with  the  sal  in  the 
fau'ly  moist  climates  of  the  plains  where  the  demand  for  the 
produce  is  sufficiently  great  and  profitable ;  and  in  the  Fimi9 
longifolia  forests  of  the  Himalayas  with  suitable  elevations. 

The  above  remarks  apply  also  to  the  modification  of  the 
method  of  successive  fellings  known  as  the  group  method. 

It  will  be  seen  that  in  determining  the  method  of  treat- 
ment the  chief  points  to  be  noticed  are  : — 

(1)  The  produce  in  demand. 

(2)  The  composition,  condition  and  sylvicultural  re- 
quirements of  the  crop. 

Section  IIL— Formation  of  working- circles  and 
FELLING    SERIES. 

1.  Rules  regarding  the  selection  of  worliiug'-circles.— The  recon- 
naissance completed  and  the  general  method  of  treatment 

adapted  to  each  section  of  the  forest  area  determined,  the 
working-circles,  subject  to  such  modificatioDs  as  a  more 
detailed  examination  of  the  crops  may  subsequently  prove 
necessary,  are  decided  upon.  The  most  important  rule  to 
bear  in  mind  is  that  all  the  crops  included  in  one  working- 
circle  must  be  susceptible  of  the  same  method  of  treatment. 

Each  working-circle  forms  a  separate  unit  of  administra- 
tion, and  ma}^,  where  possible,  constitute  a  separate  charge, 

as  for  instance  where  there  are  large  forest  masses — such  as  the 
teak  forests  of  Burma  or  deodar  forests  of  the  Himalayas — 
subjected  to  the  same  method  of  treatment.  Jn  such  cases, 
the  limits  of  the  working-circles  would  depend  entirely  on 
administrative  facts  and  would  present  no  difficulties.  But 
where  the  nature  of  the  crop  or  of  the  demand  varies  vet^ 
much  from  place  to  place,  necessitating  the  application  oi 
differeot  methods  of  treatment,  it  will  be  necessary  to  form, 
within  one  and  the  same  administrative  area,  two  or  more 

working-circles,  each  of  which  cannot  constitute  a  separate 
charge.  Local  grazing  rights  or  privileges  also  play  an 
important  part  in  determining  the  areas  to  be  formed  into 
separate  circles  ;  as  the  closings  and  openings  of  blocks  to 
grazing  often  determine  the  cultural  treatment. 



Whatever  boundaries  are  adopted  should,  as  far  as  pos- 
sible, be  naturnl  features  and  not  artificial  lines  cut  througli 

the  forest.  Water-partings  (in  the  hills),  roads,  boundaries 
of  forests  or  of  forest  blocks  form  the  most  convenient  limits 

of  working- circles  from  all  points  of  view. 
3.  Rules  regarding  ihe   formation   of    felling-series.— Where 

tiiere  is  a  local  demand  for  the  produce,  requiring  a  con- 
tinuous supply  near  at  hand  in  several  different  centres  of 

consumption,  or  where  the  area  included  in  one  working- 
circle  is  so  large  that  the  area  to  be  exploited  in  one  place  or 
at  each  operation  becomes  inconveniently  extensive  and  the 
distance  to  which  the  material  must  be  conveved  too  srreat, 

the  working-circle  may  be  sub-divided  into  a  suitable  number 
of  pnrts,  or  felling  serieSi  each  containing  a  complete  series 
of  age-classes,  The  formation  of  felling  series  becomes 
necessary  under  all  methods  of  treatment,  wherever  the  areas 
to  be  subjected  to  the  same  method  of  treatment  are  large  or 
scattered,  and  where  local  centres  of  supply  have  to  be 
arranged  for;  as  for  instance  in  the  case  of  coppice  forests, 
the  principal  product  of  which,  fuel,  cannot  owing  to  the 
expense,  he  carried  to  a  long  distance,  or  where,  as  in  the 
Thana  forests  of  Bombay,  and  in  the  Central  Provinces,  the 
people  must  be  provided  on  a  great  scale  with  firewood  and 
small  building  timber. 

The  size  of  the  felling  series  depends  on  the  position  of 
the  markets  to  be  supplied,  and  on  the  size  and  distribution 
of  the  blocks  included  in  a  working-circle.  If  small,  the 
number  of  separate  felling  series,  and  consequently  of 
separate  fellings  or  other  operations,  becomes  inconveniently 
great,  and  the  work  of  a  given  year  is  correspondingly 
scattered.  This  may  be  objectionable  from  an  administrative 
point  of  view\  The  size  is  obviously  closely  connected  with 
the  average  area  of  the  annual  coupes,  which  in  its  turn 
usually  depends  on  the  demand  for  the  produce.  As  a 
general  rule,  more  produce  than  is  saleable  should  not  be 
felled,  though  this  consideration  may  be  sometimes  dis- 

regarded when  it  is  sought  to  improve  the  growth  or  to 
restore  the  forest  to  its  original  condition.  If  the  felling 
series  are  too  large,  the  area  to  be  exploited  in  one  place  or 
at  each  operation  may  be  inconveniently  extensive,  and  the 
distance  to  which  the  material  must  be  conveyed  too  great ; 
or  more  produce  may  have  to  be  felled  than  can  be  consumed 
in  the  centre  of  consumption  to  which  it  must  be  transported 
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if  it  is  to  be  utilised  at  all.  A  middle  course  sliould,  there- 
fore, be  chosen.  Generally  speaking,  uhere  all  the  produce 

of  the  fellings  is  saleable,  the  felling  series  would  be  com- 
paratively small.  V/here,  bonever,  only  one  or  two  species, 

which  grow  scattered  in  a  mixed  crop  are  exploited,  the  size 
of  the  felling  series  is  necessarily  very  large  and  the  division 
of  the  working-circle  into  felling  series  may  thea  become 
unnecessary. 

It  should  be  remembered  that  where  equality  of  yield 
from  year  to  year  is  desired,  such  equality  can  be  better 
secured  by  forming  a  number  of  small  rather  than  a  few 
large  felling  series. 

Although  each  felling  series  is  subjected  to  a  single- 
series  of  principal  fellings,  one  or  more  separate  series  of 
minor  operations  iu  connection  with  the  method  of  treatment 
adopted  may  be  carried  out  in  the  same  felling  series. 

For  instance,  in  a  felling  series  worked  by  the  method  of  successive  fellings  and 
thinnings,  provisional  selection  fellings  might  be  carried  ou  in  one  block,  thinnings 
in  HDotlier,  and  so  on.  But  iu  this  case  the  principal  or  regenerati'm  fellin^s- 
wonld,  in  time,  pass  over  the  whole  area,  and  Ihe  minor  operations  would  have  the 

common  object  of  leading  on  the  crops  until  they  reached  m.'iturity  and  could  ha 
regenerated  in  turn  by  successive  fellings  und<-r  one  and  the  same  method  of  treat- 

ment. Jnsome  cases,  as  for  instance  in  exploiting  bamboos  or  cutch  trees  in  the 
teak  forests  in  Burma,  a  seiies  of  operatiims  under  one  plan  of  work  (for  cutch)  may 
have  to  be  carried  out  in  a  working-circle  overlying  that  formed  ucder  another  plan- 
(for  teak). 

Section  IV. — Analysis  and  desceiption  of  the  crop. 

1.  Sub-division  of  the  area.-In  order  to  describe,  which  is  the 
next  stcf),  the  composition  and  condition  of  the  forest  crop, 
it  is  necessary  to  sub-divide  the  area  of  each  felling  series- 
into  main  divisions  or  blocks  and  these  into  smaller  areas  or 
compartments.  The  blocks  are  existing  main  divisions  of  a 

forest",  generally  bearing  a  local  name,  and  bounded  by  well- 
recognized  natural  features;  and  their  selection  as  a  rule 
presents  no  diflQculties.  The  sub-divisioas  of  a  block,  the 
compartments,  form  the  unit  of  the  division  of  a  forest 
for  purposes  of  description.  They  enable  the  forester  to 
define  accurately  any  particular  part  of  the  area,  to  analyse 
and  describe  the  stocking,  and  they  facilitate  the  allocation 
of  the  coupes.  Where  possible,  the  compartment  may  be 
made  homogeneous  as  regards  soil,  composition,  and  age  of 
crop ;  hut  this  consideration  must  always  be  subordiuated  to 
the  main  desideratum,  namely,  that  the  compartment  should 
be  the  unit  of  division  for  working-plans  purposes,  if  possible 
regular  in  shape,  or  bounded  by  natural  features  or  roads  or 
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paths,  and  of  a  suitable  size.  If  the  growing-stock  or  quality 
of  locality  varies  considerably  within  the  limits  of  the 
compartment,  suh-compartments  may  be  formed ;  and  tliese 
may  be  either  temporary  or  permanent.  The  size  of  the 
compartments  is  important;  but  no  precise  rules  can  be  laid 
down  with  regard  to  this  subject  which  depends  on  the 
nature  of  the  work  and  on  t lie  minuteness  indicated  by  the 
treatment.  To  a  certain  extent  the  size  will  be  decided  by 
existing  facts.  The  different  portions  of  the  forest  having 
natural  limits  vary  in  extent,  and  the  various  kinds  of  crops 
may  be  found  over  large  areas  or  small.  But  by  grouping 

or  by'.sub-dividing,  as  the  case  may  be,  these  natural  divisions, 
extremes  can  altvays  be  avoided.  If  the  divisions  are  small 
they  may  be  too  numerous,  and  the  result  is  confusion  in  the 
plan  and  a  tedious  number  of  separate  descriptions.  On  the 
other  hand  if  too  large,  the  inventory  of  the  forest  is  vague 
and  unsatisfactory. 

3.  Detailed  description  of  eacli  sab-division.— The  work  of  de- 

scribing the  areas  into  which  the  forest  is  sub-divided  should 
proceed  simultaneously  with  the  sub-division  itself.  The 
minuteness  of  the  description  depends,  as  does  the  sub- 

division of  the  area,  on  the  method  of  treatment  adopted  and 
on  the  object  in  view. 

The  most  desirable  record  may,  therefore,  vary  from  a 
broad  general  indication  of  the  state  of  the  crop  in  each 
block,  accompanied  by  the  results  of  such  enumeration 
surveys  as  have  been  carried  out,  to  a  detailed  and  separate 
account  of  the  situation,  and  of  the  soil  and  stock  found 
in  each  compartment  into  which  the  blocks  have  been 
differentiated. 

The  work  requires  trained  observation  and  a  good  deal  of  physical  exercise  but 

does  not  call  for  any  involved  pro-es-*  of  reasoning.  It  isneces-aiy,  howeper,  that 
the  attention  of  workmg-plans  ofiBcer  should  be  continuoa>ily  sustained  bo  that  no 
impoitant  facts  may  escape  him.  He  should  not,  thereEure,  attempt  more  at  one  time 
than  can  be  accomplished  without  over-fatigue. 

The  methods  of  naming  or  numbering  the  sub-divisions 
of  a  forest  differ  very  considerably.  In  India,  the  blocks 
are  usually  denoted  by  local  names  or  by  Roman  numbers  ; 
the  compartments  by  Arabic  numbers;  and  the  sub-compart- 

ments (if  any)  by  small  lioman  letters.  The  numbering  of 
the  compartments  should  be  consecutive  tliroughout  the 
felling  series,  as  a  separate  series  for  each  block  leads  to 
confusion. 
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The  following  subjects  will  ordinarily  be  dealt  with  in 
description  of  compartments  : — 

(i)  Areas  of  compartments. — After  entering  the  name 
or  number  of  the  block  and  compartment,  the  area  of  the 
latter  as  regards  the  proportion  of  wooded,  blank  and 
unproductive  part'*,  as  well  as  the  total  area,  should  be 
carefully  calculated.  For  this  purpose  the  following  table 
may  be  used  :  — 

Number  of 
Compattment. 

Abea  iir  Acres. 

Name  or 
number  of 
Block. Wooded. Blank  or 

grass  land. Unproductive. 

TOTAl. 

• 

(ii)  The  situation.— Tha  situation  includes  description 
of  the  boundaries  of  the  comiDartment,  the  relative  position 
and  el^^vation  as  well  as  the  aspect  and  slope.  As  regards 
elevation,  the  absolute  height  above  sea-level  should  be  noted 
generally  for  the  forest ;  but  the  height  relative  to  the 
surrounding  country,  together  with  the  absence  or  presence 
of  sheltering  land,  is  of  more  importance  as  regards  part  cular 
blocks  or  compartments  and  should  be  noted.  Thus  the  upper 
portion  of  a  slope  near  the  top  of  a  ridge  may  require  very 
different  cultural  treatment  from  the  lower  portion  towards 
the  bottom  of  the  underlying  valley,  although  the  diltVreuce 
of  level  above  the  sea  may  be  slight.     The  aspect  should 
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always  be  stated  where  it  is  well  defined  ;  but  in  hilly 
gronud  a  single  block  often  faces  several  points  of  the 
compass.  The  slope  may  be  stated  in  a  single  word.  A 
slope  is  said  to  be  gentle  when  the  inclination  is  not  greater 
than  about  1  in  6  ;  it  is  steep  when  more  than  1  in  6  but  not 
greater  than  2  in  3  ;  it  is  very  steep  when  more  than  2  in  3, 
and  becomes  precipitous  when  it  reaches  1  in  1. 

(iii)  The  soil. — The  more  important  facts  with  regard  to 
the  soil  may  be  expressed  in  a  few  words  descriptive  of  its 
surface,  its  composition,  its  physical  state,  its  depth  and  its 
fertilityc  The  fertility  or  productive  value  of  the  soil,  as 
regards  the  species  which  has  to  be  considered,  may  gener- 

ally be  summed  up  by  such  terms  as  "good"  or  "very 
good  ",  *'  bad  "or  *'  very  bad  ",  as  the  case  may  be.  With 
regard  to  its  surface,  the  soil  may  be  quite  bare  and  hard, 
or  covered  with  a  layer  of  leaves,  or  with  vegetable 
mould  apt  for  the  reception  of  seed.  Or  it  may  be  car- 

peted with  moss  or  grass  or  over-grown  with  bushes,  The 
physical  character  of  the  soil — its  looseness  and  the  size  of 
the  particles  forming  it — are,  however,  of  greater  import- 

ance as  resjards  forest  vegetation  than  the  chemical  com- 
position. The  soil  may  be  formed  of  stiff  clay,  loose  sand  or 

agglomerations  of  stones  and  boulders  ;  while  its  hygrosco- 
picity  may  vary  from  marshy  to  dry.  But  of  all  the  pro- 

perties of  the  soil  depth  is  perhaps  the  most  important  and 
is  that  which  is  most  likely  to  vary.  Depth  of  ̂ oil  is  at 
once  manifested  by  the  appearance  of  the  trees.  If  shallow, 
the  boles  are  srenerally  short  and  the  crowns  low  ;  while  the 
contrary  is  the  case  on  soils  of  from  12  to  20  inches  and  over 
in  depth. 

The  nature  of  the  underlying  rock  and  sub-soil  is  often 
of  great  importance. 

Very  little  is  known  as  yet  of  the  inrtuence  exerted  by  different  soil  on  the  growtli 
and  production  of  the  various  species  of  Indian  forest  trees  ;  it  U  not  often,  t  herefore, 
that  a  description  of  the  chemical  charat-tera  of  the  soil  Ciin  be  of  muci  s  rvice.  But 
when  a  detailed  phin  is  prepared,  the  nature  oE  the  soil  in  each  co  upArtment  shoald 
benotei.Hnd  tie  relitive  proportions  of  clay,  sand  and  iime  sho.iid  be  roughly 
ascertained.  Bv  noting  such  paiticulars  many  valuable  indicatons  can  bo  deduced, 

especially  wlien  a  complete  record  of  the  prodnctioa  has  been  Isept  for  a  number  of 

years.  Small  p^^rtions  of  the  scil  it  is  wished  to  exanoine  should  be  taken  from 

several  different  s/ofs  in  the  nnrsery  or  compartment  unier  nbservation,  and 
should  be  mixe  i  to.ether.  A  srcall  portion  shoald  then  be  reduced  to  powder  in  a 

mortiir  ana  I hn  veg  table  detritus  remove>i  by  heatini;.  The  residue  shoQld  tuen  be 

treated  with  dil  ite  hydrochloric  acid,  and  the  itsolub'e  portion,  consisting  of  day  and 
sand,  >epara*ed  by  filtration  from  the  soluble  poition  (caleium,  iron,  etc.).  The  clay 
can  then  be  set  arated  from  the  h'  avier  sand  by  decanting  several  times  with  tre  aid 

of  a  syphon,  and  the  relative  proportion  of  each  derennined  by  weigtimg.  If,  when 

the  liydrochlorio  acid  ia  firit  added,  there  is  a  brisk  effervescence,  the  soil  is  calcareous. 
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The  quantity  of  lime  present  can  be  ronglily  ascertained  by  deducting  the  weight  of 
the  insoluble  clay  and  tand  from  the  weight  of  the  mass  before  it  was  treated  with 
the  acid. 

(iv)  The  crop  or  growing  stock. — The  composition  and 
condition  of  the  standing  crop  must  necessarily  be  examined 
and  recorded  \\itli  the  greatest  care.  The  detail  depends, 
as  already  explained,  on  various  circumstances  ;  hut,  where 
a  complete  inventory  is  required,  the  following  points  should 
be  considered,  viz, : — 

(1)  General  character  of  the  crop. 
(2)  Component  species,  or  different   types   of  crop,   and  their  relative  proper* tions. 

(3)  Age  ;  density ;  state  of  growth  ;  proportion  of  unsound  trees. 
(4)  Natural  rfproduction  ;  presence  or  absence  of  seedlings  or  stool  shoots. 
(5)  Origin  and  past  manau'ement. 
(6)  Most  suitable  future  treatment. 

The  character  of  the  crop. — "Where  it  has  been  found 
necessary  to  divide  each  Vlock  into  fairly  homogeneous  units 
or  compartments,  the  character  of  the  growth  should  be 
explained  by  its  descriptive  name  in  a  single  word  or  term, 

such  as  "thicket,"  "irregular  mature  seedling  forest." 
Where,  however,  the  sub-divisions  are  not  artificial  and  the 
crop  is  irregular,  a  more  lengthy  description  becomes  neces- 
sary. 

With  respect  to  the  component  species  of  trees,  the  princi- 
pal, and  sometimes  the  secondary  species,  as  well  as  where 

necessary  their  numbers  or  relative  proportions,  need  alone 
be  mentioned ;  but  this  should  always  be  done  in  the  most 
simple  manner  possible.  Prequently  it  is  sufficient  to  state 
whet)ier  species  other  than  principal  are  abundant  or  rare. 
Numerical  ratios  may  be  misleading,  for  instance,  where 
there  are  a  largo  number  of  injured  or  unsound  trees,  or 
where  the  species  are  very  irregularly  distributed.  Species 
of  minor  importance  need  only  be  mentioned  collectively  if 
tbey  are  abundant  or  rare,  or  are  characteristic  of  the  soil  or 
state  of  growth,  or  if  they  are  conlined  to  certain  compart- 

ments. Where  there  is  more  than  one  stage  of  growth, 
as  in  coppice  with  standards,  each  stage  should  be  separately 
described. 

As  regards  agCf  if  the  crop  is  composed  of  two  or  mora 
distinct  classes,  tlie  respective  ages  of  each  should  be  given. 
If  tlie  crop  is  irregular,  the  dorrdnant  oge  should  be  stated. 

The  density  of  a  crop  is  described  by  stating  whether 
the  leaf-canopy  is  complete  or  not,  closer  open,  varying, 
etc. 
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The  state  of  growth  can  generally  be  explained  in  a  few 
words,  such  as  "  active  "  or  '*  slow  ";  but  the  condition  of  the 
crop,  and  such  facts  as  the  proportion  of  unsound  trees,  the 
probable  time  during  which  the  trees  will  continue  in  good 
condition,  etc.,  sometimes  require  to  be  specially  explained. 

It  may  occasionally  be  pos-^ible  to  note  the  oriyin  of  the 
crop.  As  a  rule,  forest  history  cannot  be  traced  very  far 
back ;  but  in  any  case  it  is  expedient  to  mention  what 

operations  have  been  last  carried  out.  "Where  fires,  grazing, etc.,  have  caused  serious  damage  which  has  left  its  traces  in 
the  crop,  this  should  be  stated  and  the  effect  noted.  Gene- 

rally, there  is  peculiar  to  each  crop,  as  to  each  forest,  some 
special  characteristic  which,  if  not  observed  and  noted,  will 
render  the  descriptions  of  compartments,  however  lengthy 
and  carefully  drawn  otherwise,  deceptive. 

Lastly,  it  is  useful  to  note  the  probable  future  treat' 
ment  or  the  cultural  operations  that  might  usefully  be 
executed  in  the  immediate  future.  It  does  not  necessarily 
follow  tliat  such  operations  will  be  carried  out.  This  will 
depend  on  various  considerations  which  will  be  discussed  in 
connection  wi<h  the  organisation  of  a  forest  considered  as  a 
whole.  But  such  notes  are  of  great  uss  when  the  time 
comes  for  preparing  the  plan. 

As  an  example  of  a  description  of  a  compartment,  the 
following  is  given  :  — 

Name  of  block. — Dalnur. 

Number  of  compartment. — 3. 

Are-i. — 313  acres,  of  which  6  acres  blank,  and  10  acres  unproductive  rock. 

Situation. — On  the  western  flank  of  the  IVTaura  ridge.  Aspechs  generally  westerly, 
but  on  minor  spni  8  some  areas  f  sea  to  north  and  south.  Gradients  steep,  in  places 
precipitous.     Elevation  from  6,500  to  8,000  feet ;  siieltered  from  east. 

Soils.— 'R\ii\i  loarn  well  covered  with  mould  ;  generally  deep  and  suited  to  deodar, except  near  summit  where  underlying  rock  of  black  limestone  crops  out. 

Stock. — Irregular  mixed  crop.  In  the  upper  part,  kJiarsu  ook.  with  a  few  blue 
pine,  spruce,  maples,  and  rarely  deodar.  Lower  down  deodar  becomes  the  chief  tree 
associated  with  spruce  and  silver  tirs.  Ail  wges  are  represented,  but  most  <'f  the 
trees  are  mature  (  r  (especially  in  the  higher  and  less  accessible  places)  over-mature. 
The  den-i'y  is  varyinjr,  good  on  whole:  but  numerous  small  blanks  occur.  The 
reproductif.n  IS  fair,  mnny  small  thickets  of  deodar  with  scattered  seedlingnot  spruce 
and  other  i-pecies.     The  aj^gregate  area  fully  stocked  witii  deodar  is  about  200  acres. 

Tlie  only  treatment   in  the  past  lias  been    protection   from  fire.     The  best  trees  in 
the  njost  acces-ible  places  were  felled  some  years  ago. 

The  eniiineration  gave  : — 
Ui  8  und  over-mature  deodar         ....        208  trees. 
Sound  deodar over  2'  diameter       . 

509 >•         )> lito      2'       „ 65^3 
*i         » 1'     »     H'       ,. 

372 

»t        » below    V 
.     2,608 „      spruce 

over      2' 
309 
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Remarks. — Therenoval  of  the  oyer-mitare  ani  explo'tab'e  treea  is  urgently 
required  ill  the  interest;  of  the  yoaajer  sUgis  of  growth.  Ta3  re-i tooking  of  the 
blanks  may  be  left  to  nature. 

The  description  of  compai'tments  should  be  given  in 
tabular  form,  as  it  then  bec*onies  mora  intelligible,  more 
compact,  and  easier  of  rePerence.  The  following  form  of 
table,  modified  to  meet  local  requirements,  may  be  used  for 
the  purpose : — 

« 
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o 
a 

S6 

a 

a 
ca 
A 
B 
o 

"o 
1 
S 
s 

Abba^  in  Acbes.               j 

c7 

0 

11 
c  — 

c  ® 
«S 

0    ̂ ^ 

l| 

"0 

-a 

a 
a 

0 

M 
0 

«Q 

to 

0      . 

0 
0 
B 
to 
a 

'S 

2 

to 

0 
P 0 

1 
Q 

a*
 

•0
 

s 

a. 

1 

e o 

a 
C9 

1 

"a i 
a 

c 

d 

•a 

1 
a 

1 

"a 

0 

2 

m 

§i 

m     • 
eofl 

too 

,5  a 

03 

• 

3.  Stock  maps. — Det'^iled  descriptions  of  forest  crops  are 
tedious  to  write,  and,  in  the  case  of  a  large  area,  bulky 
wben  written.  Moreover,  it  is  doubtful  if  any  one  ever 
dtrives  much  benefit  from  even  the  best  descriptions  that 
can  be  compiled  for  the  large  areas  dealt  with.  The 
working-plans  officer,  with  the  aid  of  the  map  and  avea  state- 

ments, iorms  his  working-circles  and  determines  the  method s  % 
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of  treatment  more  from  the  picture  "vrliicii  an  inspection  of 
the  various  crops  has  left  in  his  mind  than  from  any  written 
description ;  while,  as  regards  oflBcers  who,  personally 
unacquainted  with  the  areas  to  which  the  plans  relate,  have 
to  scrutinise  the  descriptions,  their  minds  are  incapable  of 
grasping  all  the  details  and  of  formins:  a  mental  jdcture 
from  such  a  raa>s  of  writing  as  usually  accompanies  an 
Indian  working-plan  dealing,  as  it  often  does,  with  a  large 
area.  It  is,  therefore,  a  question  whether  it  would  not  be 
better,  in  some  cases,  to  abolish  these  written  descriptions 
and  to  replace  them — apart  from  the  broad  general  descrip- 

tion of  the  forest  or  of  each  type  of  forest  as  a  whole— by 
stock  maps. 

To  prepare  such  maps  it  will,  in  most  cases,  be  sufficient  to 
distinguish  each  class  of  forest  by  a  flat  wash  of  distinct  colour 
and  to  indicate  the  age  by  tone,  the  darker  the  tone  the  older 
the  crop.  Or  a  system  of  ruled  line 5  may  be  used, 
different  species  being  represented  by  ditierent  colours, 
density,  completeness  and  age,  by  the  closeness  and  length 
of  the  lines,  and  seedlings  by  small  dots. 

In  the  Bevue  dei  Eaiix  et  i^^ore^s  for  the  10th  Jane  1890,  Monsieur  Marcel 
Volmeiange  writ.^s  as  follows  on  the  subject  : — 

"  One  of  the  most  troubles  ime  portions  of  a  working- plans  report  is  the  descrip- 
tion of  the  comparfments.  This  requires  as  much  minute  care  on  the  pirt  of  the 

writer  as  it  does  f-teady  attention  on  the  part  of  the  reader;  and,  after  all,  it  is 

exti-emely  diflBcult,  froia  a  perusil  of  it,  to  gither  any  idea  of  the  forest  in  its  entirety. 
A  graphic  representation  of  the  nature  and  composition  of  the  forest  would  probably 

g're  a  httter  general  idea  of  its  coniiiion  anl  contents,  and  could  be  prepared  with far  less  trouble. 

Such  a  method  would  consist  in  indicating  on  a  sketch  map  by  conventional  sign» 
the  principnl  factors  of  the  crop,  different  colours  being  used  to  show  the  species  of 
trees,  for  example  : — 

Seedling  crop  .         .         .000000 
Thicket  of  saplings .  .         .       S        8        o        8        8        S 
Pole  crop         ....         +         +         +         +  + 
Young  t  igh  forest  ,         .  ,         X  X  X  X  X 

Mature  high  forest  .  .         —         —         —        —         — 
?;T=r-mature  or  decaying  high  forest  ==:         =         =         = 

Complete  crops  might  be  indicated  by  a  continuous  line. 

These  convenUona'  signs,  or  such  others  as  might  be  preferred,  conld  be  used  in 
various  combinations,  and  would  thus  enable  the  composition  of  the  forest  in  each 
compartment  to  be  shown  with  whatever  degree  of  accuracy  or  detail  might  be 
desirable  ;  while  a  general  idea  of  the  foret-t  as  a  whole  could  be  jiained  from  a  simple 
inspection  of  a  map. 

In  order  to  compltte  the  description,  a  brief  accmnt  would  ha  suflBcieiM,  lo  e»plam 
ths  nature  of  the  soil,  ui  less  it  was  thought  practicable,  and  not  too  difficult,  also  to 
record  the  quality  of  soil  by  a  similar  method  of  sijins  and  cohims. 

It  wruld  al>o  prove  interesting,  after  the  lapse  of  a  certain  number  of  yeaie,  to 
make,  using  siniilar  siyns,  a  new  map,  which,  ty  compaiison  with  the  old  map,  would 
at  once  indicate  the  alterations  and  improvements  in  the  condition  of  the  crops  and 

■a'ould  facilitate  the  determitati^n  of  the  changes  required  in  the  treatment." 
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Coionel  Wilmer,  of  the  Survey  of  India  Department,  in  surveying  the  foreat  of 

the  Central  Provinces  instituted  BOine  years  ago  such  a  system  as  the  above  at  the  in- 
stance of  Sir  Alexander  Mackenzie,  the  then  Chief  Commissioner.  Colnael  Wilmer 

described  as  follows  his  system,  which  has  since  been  othcially  prescribed  for  all 

Indian  forest  surveys  :  — 

"The  classification  of  fores';-;  an i  soils  was  adopted  and  carried  on  at  the  same 
time  as  the  original  detail  survey  was  made,  the  former  by  the  colours  of  lines  used  for 
shading,  and  the  latter  hy  ihe  direction  of  the  liuea.  The  classifieatiou  was  shown 

on  traciug  doth  by  symbols  as  follows  :  — 

The  forests  were  divided  into  five  classes,  vis.  .•■— 

1.  Jr'orest  where  teak  abounds  witlioot  bamboo  .         Carmine, 
2.  Ditto  ditto         with  bamboo       .  .         Blue. 
3.  Miscellaneous  forests  .....         Brown. 
4.  Grass  lands       .......  Green, 
5.  Cultivation       ,.,.,,>        Yellow, 

Soils  were  divided  into  four  classes,  viz.  :  — 

1.  Very  good  and  rich       ,          .  .  Lines  draion  vertically. 
2.  Medium      .          •          •          •  ,                 -Do.         horizontally, 
3.  Very  dry    .         t         .          .  •                 Do.         diagonally 

from  N.-W. to  S.-E. 
4.  Unproductive       •         •         •         *  Do.        from  N.-E, 

to  S.-  W. 

Each  Sub-Surveyor  kept  an  outline  tr.jce  of  his  daily  work  on  a  piece  of  tracing 
clothj  and  also  made  notes  of  the  nature  of  the  soil  and  class  of  forest  that  he  met 
with.  At  the  end  of  a  few  days,  when  sufficient  detail  survey  had  been  completed, 
he  coloured  up  the  portions  and  markei  them  with  lines  according  to  the  6xed 
symbols.  This  trace  the  Sub-Surveyor  kept  going  until  his  work  was  done,  and  it 
was  examined  at  the  same  time  as  the  topographical  detail.  Some  differences  of 
opinion  were  found  at  the  adjoining  edges  as  regards  nature  of  soil,  more  especially 

between  the  *  medium  '  and  '  very  dry  '  ;  but  these  were  reconciled. 
On  compiling  the  different  Plain  Table  Sections  iu'o  Standard  Sheets,  it  was 

found  that  laying  colour  on  to  the  tracing  cloth  spoilt  it  and  renderc^d  it  opaque.  The 
plan  of  drawing  in  the  lines  in  their  proper  colour  and  direction  was  then  adopted, 

and  was  found  to  answer  all  pui-poses,  whilst  the  tracing  cloth  was  kept  clear  and 

smoo'^h." 
In  recording  the  nature  of  forest  growth  and  soils  the 

map  should  be  on  a  sufficiently  large  scale.  For  such  work 
<:ieat  accuracy  of  topographical  detail  is  not  required,  and 
therefore  existing  maps  or  enlargements  of  them  will  usually 
serve  the  purpose. 

Section  V. — Enumeration  surveys. 

1.  Eaumeration  surveys  :  wheu  required  :  melUods  iu  use,— In 
many  cases,  when  for  instance  the  possibility  is  expressed  by 
area,  a  good  description  of  the  crops  is  all  that  is  requisite. 
But  when  the  possibility  is  expressed  by  numbei-  of  trees  or 
by  volume,  as  in  the  regular  and  selection  methods,  an 
enumeration  or  estimate  of  the  number  of  trees  is  necessary. 
In  the  method  of  successive  fellings  the  enumeration  may 
also  have  to  be  accompanied  by  an  estimate  of  the  cubic  ccn- 
tento  of  each  tree,  in  order  to  prescribe  the  priacipal   fellings 
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by  the  volumetric  method.  In  such  cases  the  analysis  of  the 
crop  is  not  complete  until  the  enumeration  h?s  been  carried 
out. 

The  material  in  the  standing  crop  may  be  ascertained 
accurately  by  complete  survey,  that  is  to  say,  by  counting 
and  measuring  the  individual  trees  over  the  whole  area.  Or 

it  may  be  estimated,  more  or  less  accurately  as  desired,  by^ 
palatial  enumerations,  that  is,  by  counting  the  stock  on 
sample  plots  of  known  extent  or  on  lines  oi  known  width  and 
length  run  through  the  crop  ;  after  which,  by  means  of  simple 
proportion,  the  number  of  trees  in  the  whole  area  can  be 
deduced. 

3.  Choice  of  a  metliod.— The  circumstances  of  each  case 
must  decide  which  of  these  methods  should  be  adopted. 
Obviously  the  most  correct  is  to  count  and  measure  each  tree 
in  the  crop.  But  this  iuTolves  the  expenditure  of  so  much 
time  and  labour  that,  except  wliere  a  very  accurate  plan  is 
required,  and  is  justified  by  the  high  revenue  expected  from 
the  forest,  it  is  generally  best  not  to  employ  it.  It  may,- 
however,  suitably  be  used  when,  as  frequently  happens,  only 
one  or  two  species  irresrularly  distributed  in  a  mixed  crop 
are  saleable,  and  when  the  plan  is  to  provide  for  the  work- 

ing of  those  species  only.  In  sucli  cases  the  cost  is  not  unduly 
high,  and  the  results  obtained  from  countings  over  sample 
areas  are  unsatisfactorv. 

The  chief  considerations  which  should  determine  the 

method  to  be  adopted  whether  a  complete  or  a  partial  enu- 
meration survey,  are  («)  the  purpose  of  the  survey  and  the 

degree  of  accuracy  demanded  in  the  plan,  and  {b)  the  nature^ 
of  the  crop.  Thus,  it  may  be  only  necessary  to  ascertain 
the  average  production  per  acre,  so  as  to  calculate  the  yield 
in  the  manner  described  in  the  selection  method.  It  is 

usually  unprofitable  to  attempt  to  calculate  the  material  on 
the  ground  uith  extreme  accuracy  ;  and,  in  any  case,  even 
complete  enumeration  and  cubing  of  each  individual  tree 
might  not  ensure  accuracy. 

On  the  other  hand,  a  partial  enumeration  survey  by 
sample  plots  should  be  avoided  in  the  case  of  very  irregular 
and  open  crops,  or  in  crops  containing  only  scattered  trees 
for  enumeration  as  in  the  case  of  selection -worked  areas  in 
which  only  one  or  two  species  sparsely  distributed  in  a  mixed 
crop  are  exploitable..  Again,  the  method  is  unsuited  to  the 
case  of  very  small  areas  ;  as  there  would  be  difficulty  in 
selecting  plots  representative  of  the  whole. 
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3.  Method  of  partial  enumeration.— Partial  enumeration  sur- 
veys may  be  carried  out  {a)  by  tlie  method  of  sample  plots 

that  is,  by  counting  the  stock  on  sample  plots  of  known 
extent  ;  or  (b)  by  the  linear  method,  that  is,  by  enumerating 
the  trees  on  lines  of  known  width  run  through  the  crop. 

Where  the  conditions  are  such  that  the  method  of  survey 
by  sample  plots  is  justifiable,  separate  plots  should  be  marked 
off  in  each  distinct  type  of  growth.  Tiiey  should  be  chosen 
so  as  to  represent  fairly  t  he  average  conditions  of  the  crop 
or  particular  type  of  growth  of  which  a  pattern  is  taken. 

In  other  cases  it  may  be  more  convenient  to  use  sample 
lines  taken  at  regular  intervals  through  the  forest.  Where 
the  crops  are  mixed  rnd  variable,  the  position  of  the  lines 
should  be  traced  on  the  map  on  which  the  limits  of  the 
different  types  of  forest  are  sliown,  and  the  results  should  be 
calculated  separately  for  each  crop  through  which  the  lines 
run.  The  width  of  the  lines  should  be  fixed  so  as  to  be 
convenient  for  purposes  of  calculation. 

Tims  a  line  1  chain  broad  would  represent  01  acre  per  chain-length  ;  and,  if  the 
type  of  forest  t};rous<b  which  the  line  led  was  found  to  measure,  say,  6  acren,  while 
the  length  of  line  was,  say,  9  chains,  the  number  of  trees  could  at  once  be  found  as 

follows  :<— 
number  of  trees  in  crop  of  6  acres               6  acres. 

number  counted  on  9  chains  of  line  0'9  acres. 

The  following  rules  should  also  be  observed  in  the  case  of 
sample  plots.  Their  application  to  linear  surveys  need  not 
be  discussed : — 

(1)  No  sample  plot  should   be  selected  on  the   edge  of  a 
crop  ;  for  a  true  average  will  seldom  be  found 
there. 

(2)  On  slopes   presenting  a   wide  range  of  elevation,    or 
in  crops  offering  a  great  variety  of  aspects  and 
soils,  several  sample  plots  judiciously  distributed 
should  be  selected. 

(3)  The  form  of  the   plots   should  be   regular  :  in  gene- 
ral, the  best  shape  is  that  of  a  long  rectangle. 

(i)  The  aggregate  area  of  the  sample  plots  should  not 
be  less  tlian  5  per  cent,  of  the  total  area  of  the 
crop  or  type  of  growth  of  which  they  are  chosen 
as  the  pattern. 

(5)  In  mature  crops  no  sample  plot  should  usually  be 
less  than  from  3  to  5  acres  in  extent ;  and  in  no 
case  should  ihQ  area  be  less  than  one  acre, 
except,  perhaps,  in  young  uniform  crops. 
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(6)  In  crops  of  considerable  extent  several  plots  should 
be  taken  and  not  one  of  large  size. 

4.  Size-classes  of  the  trees  enumerated— Whether  the  trees  are 
counted  over  the  whole  area  or  only  on  portions  of  it,  the 
number  to  be  measured  is  so  great  that  it  is  not  practicable 
to  record  the  correct  diameter  of  each  individual  stem. 
Trees  of  more  or  less  the  same  sizes  are,  therefore,  grouped 

together  into  girth  or  diameter-classes. 
Where,  as  often  happens,  timber  is  sold  by,  and  tables  are  prepared  for,  girth 

measurements,  the  classification  taight  with  advantage  be  by  girths ;  the  callipers  used 

being  marls ed  so  as  to  indicate  girths  not  diameters. 

The  range  of  girth  or  diameter  included  in  each  class 

should  vary  with  the  degree  of  accuracy  sought  and  the  size 
attained  by  the  trees  themselves.  In  very  accurate  surveys, 
differences  of  diameters  as  low  as  from  1  to  2  inches  for 

large  trees  and  from  J  an  inch  to  1  inch  for  small  trees  is 
sometimes  taken  ;  but  such  minute  work  is  out  of  place  in 
India  where  a  variation  of  6  inches  in  diameter  can  usually 

be  employed  with  advantage.  Theoretically,  the  heia^ht 

ought  also  to  be  taken  into  account  in  making  tliis  classifica- 
tion ;  as  heiiiht  even  more  than  diameter  is  influenced  by 

the  local  factors  of  production.  But  this  is  impracticable  in 

most  cases,  and  diameter-classes  alone  are  sufficient.  "Where, 
however,  heights  should  be  recorded,  tliey  can  be  estimated 

by  eye  or  with  the  aid  of  instruments  speoially  constructed 
for  the  purpose.  Hitherto  in  India  the  classification  usually 

adopted  has  been  the  grouping  together  of  all  trees  whose 
diameters  do  not  differ  by  more  than  6  inches.  Thus  trees 

having  a  diameter  of  6  inches  (or  a  girth  of  1^  feet)  and 
under  form  one  class  ;  those  of  from  6  inches  to  12  inches 

in  diameter,  or  from  1-|  to  3  feet  in  girth,  another  ;  those  of 
from  12  to  18  inches  in  diameter,  or  from  3  feet  to  4-J  feet 
in  girth,  a  third ;  and  so  on. 

It  would  perhaps  be  more  logical  to  classify  according  to  the  exploitable  size  of 

each  principal  species.  In  most  mature  forests  of  the  sort  generally  naet  with  thero  are 

three  natural  classes  of  stems  more  or  less  ensily  r.-cognisable,  t'/z  ;  ~(1)  exploitable 

trees  of  and  above  tlie  exploitable  dimensions ;  (2)  medium-aged  trees  rnnging  from 

the  minimnm  exploitable  diameter  down  to,  say,  two-thirds  of  that  size  ;  and  (3) 

young  and  suppressed  stems  the  diameters  of  which  are  less  than  two-thirds  of  the 

piaploTta'ble  size.  It  is  possible  that  the  adoption  of  some  such  uuiforin  system  would be  advantageous. 

5.  The  emimeratioii  of  the  trees. — The  enumeration  and  mea- 
surement of  the  trees  is  usually  performed  by  parties  consist- 

ing each  of  one  recorder  and  as  many  gaugemen  and  coolies 
as  are  necessary.     The  former  is  provided  with  a  pencil  and 



57 

with  a  field  book  for  recording  the  r^^sults  of  the  enumera- 
tion surveys  :  the  latter  are  given  callipers  with  which  to 

measure  the  diameter  of  the  stems. 
The  form  of  callipers  in  common  use  onsists  of  a 

graduated  rule  (A  A),  at  the  end  of  whicli  is  a  fixed  arm 
(B  B),  and  on  and  around  which  slides  another  arm.  To 
enable  this  arm  to  move  freely,  the  hole  (a,  b,  c,  d)  is  made 
oblique  but  ia  sucli  a  manner  that,  as  soon  as  the  arm  (C  C) 
comes  in  contact  with  the  log  or  tree  to  be  measured,  tlie  arm 
assumes  a  positim  at  right  angles  to  the  scale  which  it 
touches  at  the  edges  (c)  and  (b). 

Instead  of  beins:  graduated  in  the  ordinary  way,  the  rule 

(A  A),  in  callipers^  intended  to  be  used  by  illiterate  work- men, may  with  advantage  be  painted  in  ditfer^nt  colours 

at  intervals  equal  to  the  differences  between  diameter  or 

girth-classes,  so  that  each  colour  corresponds  to  a  cLiss.  It 
lias  also  been  found  a  wise  precaution  to  attach  to  the  trees 

measured  paper  labels  of  the  same  colours. 

Thus,  supposing  there  were   four  classes  of  trees,  the  colours   mi;jht  be— 

Class   I,  diameters  a^ove  2  feet,  corresponding  colour,  white. 

„       II,         „  Hto2     „  „  ,.         green. 

„     III,        „  Itoli     „  „  »        red. 

.,    IV,        „  itol       „  „  »        bine. 
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Where  trees  of  different  species  are  separately  recorded^ 

the  shapes  as  well  as  the  colour  of  the  labels  may  vary. 

Thus  species  A  may  be  marked  -with  square  tickets, 
species  B  with  triangular  tickets,  species  C  with  round 
tickets  ;  and  so  on. 

In  taking  measurements  with  the  c>illipers,  the  following 
rules  should  be  carefully  observed  in  order  to  ensure  the 
greatest  possible  accuracy  :  — 

(1)  Moss,   creepers,   etc.,   thick    enou2;h   to   vitiate  the 
measurement   of  the   stem  must  be  removed  before 
measurement. 

(2)  In  the  case   of  an  abnormal   swelling   or  indenture, 
the  measurement  must   be  taken  above  or  below  it 
or  both,  and  the  average  taken. 

(3)  In  the  case  of  stems  of   elliptical  or  oval  shape,  two 
diameters   at   right   angles   to   each  other  must  be 
measured  and  the  mean  taken. 

(4)  The  height   fixed   for   the   measurement   should  be- 
adhered  to,   and  on   hill-sides  tliis  height  should  be 
taken  on  the  upper  side  of  tlie  stem. 

Measurements  are  usually  taken  at  breast  height.  This  height  has  been  assumed 
to  be  4|  feet:  but  as  the  boles  of  trefs  do  not  tipper  t-ither  regularly  or  very  ravidly, 
it  is  not  receseary  that  this  te'ght  should  be  pxactly  measureii  before  the  callipers 
are  applied.  Safiicient  accuracy  is  attained  if  the  measurer  is  careful  to  hold  the 
Chllipers  horizontally  at  the  heiglit  of  his  chest,  and  if  the  diameter  is  measured  at  any 
height  between  4  ar.d  5  feet,  and  at  a  place  where  the  stem  is  free  from  excrescences 
and  branches. 

(5)  Where  a  tree  divides  into   two  or  three  main  stems 
below  the  fixed  height  of  measurement,   each  stem 
must  be  measured  and  recorded  separately. 

(6)  The   c.iUiper  must  be   placed  at  right  angles  to  the 
axis  of  the  stem,  and  the  rule  must  touch  the  tree. 

(7)  The   reading   must  be  taken  while  the  calliper  rests 
on  the  tree,  and  not  after  it  has  been,  withdrawn. 

In  carrying  out  the  enumeration  of  the  trees,  the 
gaugemen  advance  in  line  and  measure  each  tree  at  breast 
height  from  the  ground.  After  a  tree  is  measured  the 
gaugeman  calls  out  its  native  rame,  its  diameter  or  girth 
class,  or  the  colour  denoting  this,  and,  in  the  case  of  the 
highest  classes,  whether  it  is  sound  or  unsound.  The 
recorder  then  makes  the  necessary  entry  in  bis  book,  a  form 
of  which  is  given  below. 

Where  the  enumeration  is  to  be  complete,  the  record 
should   be   prepared   separately   for   each    compartment  or 
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compact  portion  of  a  compartment  not  exceeding  a  few 
hundred  acres  in  extent.  The  survey  should,  if  possible,  be 
effected  over  successive  narrow  strips,  each  strip  being  gone 
over  once  and  in  a  direction  opposite  to  tliat  in  whicli  the 
immediately  preceding  strip  has  been  surveyed.  On  steep 
slopes  it  is  convenient  to  run  the  strips  horizontally  and  to 
begin  at  the  bottom  of  the  slope.  The  number  of  measurers 
that  can  keep  one  recorder  fully  employed  depends  on  tlie 
density  of  the  forests,  on  the  nature  of  the  ground,  and  on 

"wlietlier  all  or  only  certain  classes  of  the  treej  composing 
the  crop  are  to  be  measured.  The  number  of  measurers  for 
each  recorder  may  then,  according  to  circumstances,  range 
from  2  to  6,  or  even  7  or  8.  As  survey  progresses,  the  trees 
measured  are  immediately  marked.  The  mark  should  be 
made  on  the  side  towards  tlie  area  still  remaining  to  be 
surveyed,  so  that,  when  the  next  strip  is  beiiig  examined,  the 
men  can  at  once  recognise  up  to  what  point  the  strip  just 
completed  extends.  The  duty  of  the  recorder  is  to  see  that 
all  the  trees  are  measured,  that  the  callipers  are  properly 
applied,  the  diameters  read  before  the  callipers  are  removed, 
and  the  mark  made  on  the  correct  side  of  each  tree  measured. 
He  should  also  note  the  distinction  drawn  by  the  measurers 
between  sound  and  unsound  trees,  and  he  should  keep  his  men, 
as  far  as  may  be,  in  sight  and  in  line.  When  a  division  into 
height  classes  is  nece-sary,  he  has  also  to  measure  or  to 
estimate  by  eye,  the  height  class  of  each  tree  as  it  is  gauged. 

The  soundness  or  otherwise  of  a  tree  cannot  always  be  deternained,  and  many 
trees  which  are  unsound  at  the  base  may  be  sound  throughout  the  greater  part  of  the 
stein.  Trees  are  g;enerallv  classed  as  unsound  if  they  are  noticeablj  decayed  or  hol- 

low in  the  stem  ;  if  thi^y  1  are  half-<iead  crowns  or  are  stag-headed  ;  or  if  they  give^ 
back  a  hollow  sound  when  struck  with  an  aie  by  a  man  standing  on  the  ground. 

For  the  purpose  of  cheching  the  enumeration  certain 
areas  or  plots  should  be  selected  for  re-survey,  and  the  officer 

in  charge  should  be  present  during  at  least  one  day's  record- 
ing in  each  plot  and  should  add  the  record  made  by  himself 

to  that  made  before  his  arrival.  By  keeping  a  careful 
account  of  the  number  of  tickets  issued  and  of  the  number 
returned,  the  balance  that  has  been  expended  of  each  kind  is 
known,  and  these  numbers  afford  an  additional  rough  check 
on  the  number  of  each  kind  of  tree.  But  unless  the 

countings  are  actually  verified,  tickets  may  be  either 
accidentally  lost  or  intentionally  made  away  with,  and  the 
record  may  be  completed  accordingly  so  as  to  lead  to  the 
belief  that  a  large  amount  of  the  work  had  been  accom- 
Dlished.     Constant  and  careful  supervision  by  a  trustworthy 
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person  is,   in  fact,   the  only   means  by  whicli  reliable  results 
can  be  secured. 

It  is  usually  the  custom  to  blaze  with  an  axe  the  trees 
measured.  Tliis,  however,  for  obvious  reasons,  sliould  not 
be  done  so  as  to  injure  the  stems  in  the  manner  usual  witii 
native  workmen.  Where  water  is  available,  the  trees  m:)y 
be  marked  with  whitewash,  made  icith  rice  water  so  as  to 
render  it  adherent ;  but  ordinarily  a  light  blaze  on  the  bark 
of  each  tree  will  suffice,  if  necessary,  a  barkblazar  being 
used  for  the  purpose. 

6.  Recording' the  results  of  emimeratious.— For  recording  the results  of  the  enumerations,  various  forms  of  field-books  have 
been  suggested.  The  following  is  a  sample  of  a  convenient 
form  of  field-book,  in  which  the  classes  include  a  range  of 
girths  and  the  forest  is  very  irregular  : — 

Mme  of  Banff e   J)ate   . 

J^^ame  of  Block   

Name  of  Compartment, Natne  of  Recordef 

Sound. Unsound. 

Girth  Classes. Girth  Classes. 

Species. 

li-3   '  3-4| or          or 
Blue.   Eed. 4t-6 

or 

Green. 

1 

'  Over  6' 
or White. 

1 

Total 
number 
of  trees. 

34,^ 

1 Total 

4j-6     Over  6'.    number  of 
Trees. 

1 

Sal // Ill 
tm  II 

12 

Sain       .        .              !  / 1 

Miscellaneous 

1 
/     !  //// II          III 

\ 
10 1 

As  the  species  and  girth  of  each  tree  oi"  its  cirresponding 
colour  on  the  callipers  is  called,  a  stroke  is  made  in  the 
space  in  the  column  allotted  to  it.  The  first  four  strokes  are 
drawn  upright,  the  fifth  one  obliquely  acro>s  them.  Each 
group  of  strokes  thus  represents  five  trees  of  the  species  and 
girth  against  which  it  is  drawn.  After  the  day's  work  is 
over,  the  total  number  of  trees  in  each  girth-class  is  totalled 
Tip. 



61. Section  VI.— Calculati
on     of    the    volume   

 
or 

MATERIAL. 

1,  Calculation  by  means  of  the  mean  sample-tree  or  type-tree.— 
The  number  of  trees  in  each  size-class  having  been  ascer- 

tained, either  by  counting  and  measuring  each  individual 
tree  in  the  whole  area  or  by  means  of  sample  plots  or 
lines,  the  volume  of  material  in  each  clnss  and,  conse- 

quently, in  the  whole  crop,  may  be  calculated  when 
required  by  means  of  sample  or  type-trees,  as  follows  : — 

We  may  assume  that,  on  an  averaije,  in  one  and  the  same 
crop,  trees  of  the  same  diameter  and  heiglit  have  the  same 
cubical  contents.  Tor  all  practical  purposes,  therefore,  we 
may  assume,  without  any  great  error,  that  if  we  select  trees 
that  are  representative  of  each  size-class,  ascertain  their 
contents  and  multiply  this  figure  by  the  number  of  trees  in 
the  class  each  represents^  the  sum  gives  the  volume  of 
material  in  the  whole  crop.  Such  trees  are  called  sample- 
trees  or  type-trees,  and  may  be  selected  either  by  eye,  hj 
taking  an  average-tree,  fairly  representative  of  the  crop  or 
class  as  regards  size  or,  more  accurately,  as  follows  : — 

Calculate,  with  the  aid  of  tables,  the  sectional  areas  at 
the  base,  where  measured,  of  all  the  trees  in  the  size-class 
and  total  the  whole.  Divide  this  figure  by  the  total  num- 

ber of  trees  in  the  size-class,  and  the  quotient  will  be  the 
basal  area*  of  the  type-tree  required.  Calculate  the 
diameter  corresponding  to  this  basal  area ;  fell  several 
trees  of  this  diameter  and  ascertain  their  contents  by  actual 
measurement.  The  mean  of  their  aggregate  contents 
multiplied  by  the  total  number  of  trees  in  the  size-class  will 
give  the  total  volume  of  material  in  that  size-class.  Pro- 

ceeding in  the  same  way  with  each  gize-class,  the  sum  of 
the  "volumes  obtained  gives  the  total  volume  of  material 
in  the  whole  crop. 

The  various  modifications  of  the  method  above  described  for  the  selection  of 

{lie  mean  sample-tree,  and  the  various  methods  of  determining  the  volume  of  sample- 
trees  are  dealt  with  in  any  treatise  on  Forest  Mensuration-f  The  following  abridged 
directions  in  regard  to  the  measurement  of  trees  (with  some  considerabli  orQissious) 
may  be  found  useful  : — 

The  heights  of  standing  trees  are  asceitained  by  means  of  special  instruments, 
designed  for  the  purpose  and  known  as  dendrometers  and  hypsometers.  These 
instruments  are  of  two  kinds: — 

*  By  iasal  area  is  meant  the  area  of  the  section  of  the  sten  of  a  tree  measured  on  a 
plane  at  right-angles  to  the  axis  of  the  stem  and  at  breast-height,  or,  as  is  neually  taken 
at  4)  feet  from  the  ground. 

t  The  following  works  may  be  consulted  :— 

"  M ensMration  o/  Timler  and  Timler  Croigs''  by  P.  J.  Carter,  obtainable  at  the  office 
of  the  Superintendent,  Gcvemnent  PrittiEg,  India,  Calcutta;  and  Sci  lich's  "Manual 
of  Forestry,"  Volume  III,  published  by  Bradbury,  Agnew  and  Co.,  London.; 
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(i)  Those  which  give  the  height  without  calculation,  their  comtniction  being 

based  on  the  principle  of  similar  triangles ;  such  as  Christea's  and  Wdi^e's  Hypso- meters ; 

(li)  thosa  which  give  the  angles  made  with  a  horizontal  line  by  the  lines  ol 

sight  to  the  top  and  base  of  the  tree,  such  as  Brandis'  clinometer  and  A  jnej's  levdl, etc. 

For  me isaring  Zert^i^*  sjraduited  rales  or  tip3j  miy  be  usjd.  W.iere  srreat 

acC'iiacy  ii  requlrei,  tha  length  of  a  telle  i  tree  or  l»g  s'louli  be  anas  itc;  I  para'lel 

to  its  axis  and  no;  on  its  sloping  surfice.  'Vhs  section  d  a '•ea  o'.  a  lo^  or  t-rf^  c^n 
verv  rarely  Ini-ed  be  obtained  d.ra^tly.  In  uealy  every  case  the  girth  or  di+rudter 

muEt  be  meisured,  and  the  arex  of  ih)  section  detirm'.ael  as   if   t'aa   sectijn   were   a 

circle.     Area  of  section  =   ̂ ^  X  (diameter).* 
Girths:  are  measired  with  tapas.  It  is  convenient  to  employ  tapes  gradnated 

on  b  >th  sides,  one  side  for  reading  the  girth  anl  the  other  for  rea  liuij  tne  eorrespond- 

iog  diameter.  The  zero  end  of  the  taps  should  be  famished  with  a  sliarp  meul 
poTnt.  wh'ch  cm  be  easily  fixed  in  the  bark  of  the  tree,  so  that  one  pers  >n  may 
be  abl-i  to  measure  any  stem,  no  matter  how  thick.  As  a  circle  eaclo<e3  a  grea  er 

area  than  any  other  plane  figure  of  equal  perim-'ter,  and  as  the  sectional  "utline 

of  trees  is  selioin  quite  circular,  the  contents  of  a  bg  or  tree  calculated  dire;tly  fro-n 

the  »irth  will  usunlly  be  in  excess  of  the  true  con'.ents.  Unless  the  contour  of 
the  log  is  circular,  it  is  impossible  to  obtain  by  girth  maasuraraent  tha  cirjumference 
of  the  circle  whioii  eaclosej  the  sime  8p:ice  as  the  section  whose  a' ei  is  required. 

Irregularities  of  outline,  due  to  fluting,  birk,  etc.,  canno'  be  overcome  in  measure- 

ments of  girth,  whereas  they  can  more  or  less  suc^essfaliy  be  alliWM  for  in  measur- 

ing 'liameters.  Experiments  made  in  Badea  prove  tnat  girth  me nurement  yields 
a  result  from  6  to  10  per  cent,  greater  than  that  obtained  by  meaa<!  of  liHn}e:er 

measurement.  It  is,  h  iwever,  obvious  that,  in  cubing  lo^rs  which  de[»ar*  from  tlie 

cylindrical  form,  the  measurement  of  the  girth  is  more  to  be  relied  on  thm  the 
measurement  of  a  single  diameter.  When  the  contents  of  a  log  are  to  be  deduced 

from  diameter  measurement,  that  diameter  should  be  soazht  whicb,  consid-'red  as 

the  diameter  of  a  circle,  gives  a  result,  as  nearly  as  practicable,  equal  tj  the  area  of 
ihe  pection  measured.  When  the  section  is  elliptiform,  the  mean  of  the  longest 
and  shoitest  diameters  should  be  taken. 

Diameters  are  measured  with  callipers  such  as  the  instrument  already  described 
at  pace  57.  This  instrument,  it  will  have  been  noticed,  resejables  in  all  its  essential 

parts  a  shoemaker's  measure. 
The  sectional  area  or  hasal  area  at  breast  height  may  be  calculated  either  from 

the  diameter,  or  directly  from  the  (jirth.  In  terms  of  the  diameter  it  is  eq  lal  to  one- 

fourth  the  square  of  the  mean  of  the  largest  and  shortest  diameters  of  the  tr<-e  at 

that  height  multiplied  by  the  value  of  TT  or  3-1416.  In  t^rmn  of  the  girth  it  is  equal 
to  one-fourth  the  square  of  the  girth  divided  by  TT. 

Ihe  volume  of  the  sample  trees  h  determine!,  either  bv  felling  and  raeasnring 

them  on  the  ground,  or  by  means  of  form  factors  or  volume  tibles.  If  the  trees  are 

felled,  two  clas.-es  of  produce  for  purp'>se9  cf  mea-uveuent  will  be  obtained  :  (a) 

round  timber,  or  the  stem-wood  and  al'  straiirht  or  regularlv  shape  I  pi-ces  of 

branches,  and  (6)  the  small  wood,  or  smaller  pieces  of  branchwood  aud  rootwood  and 
all  i)  regular  pieces. 

Seve-al  formulae,  approaching  more  or  less  to  accuracy,  ha7e  been  deviled  for  the 
determination  of  the  contents  of  round  timber  ;  but  only  iwj  are  of  praciic-il  utility. 

They  are : — 

(1)  volume   of  contents  of  log  =  half  the   sum  of  the  areas  of  the  top  anl 
bjttom  sections  X  the  leujfih  ; 

(2)  cootents  =  area  of  mid-<ec:ion  x  length. 

Both  for  nnlse  contain  an  error,  the  ex  en^  of  whicS  is  proportioiate  to  tha 

amount  of  difference  between  the  area  at 'he  top  an  i  base,  regpt'c'ivelv,  of 'ne  1  >^', 

that  is  to  »ay,  to  its  d-'gree  of  taper  ;  and  this  err  r  incretsas  &*  the  sq'tire  of  thit 

difference.     The  second   foimula  always   gives  too  small  a  reju't,  the  tiist  too   great, 
/ 
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the  error  of  defect  in  the  one  cise  being  one-half  the  error  of  excess  in  the  other.  The 
second  formala  ha«  also  Himther  advant»ge  for  wliicii  it  is  to  be  preferred.  The 
ordinary  modes  of  meaanrement  and  calculation  give,  as  a  rule,  too  hijjh  a  figure  fur 
the  sectional  area  concerned  in  each  case.  Tiie  excess  is  partly  cjtnpensated  by  the 
«mpli)yiiieiit  of  the  second  torniula  ;  whereas  the  use  of  the  first  woall  <inly  exagije- 
rate  it.  In  order  still  further  tn  diminish  error,  Ion;;  loirs  i-hould  be  mf^a^urel  in  two 
or  noore  sections,  the  number  of  tlie  sections  incrt-asing,  i.e.,ttieir  length  diminishing, 

with  t^-e  taper  of  each  log.  Th.*  contents  of  logs  of  re.'ular  shape  and  not  exceeding 
■20  feet  in  length  may,  however,  be  deduced  from  their  sect'onal  area  in  the  middle. 
Longer  logs,  even  if  of  legnlar  shape,  should  be  cubed  in  two  or  three  sejtiong  All 
large  round  logs  should  be  measured  singly.  If  the  logs  are  stacked  s)  that  they 
cannot  be  convt-niently  measured  in  the  middle,  the  mean  of  the  sectional  areas  at  the 
ba>e  and  nt  the  top  must  be  taken.  The  mean  section  il  arei  should  ni)t,  under  any 
circnuistances,  be  deduced  from  the  mean  of  tlie  diameters  at  the  two  ex'remities, 
respectively,  or  an  error  of  from  10  to  15  per  cent,  may  result.  Poles  are  seldom 
cubed  siiisrly  ;  but  nearly  alwiys  in  sticks,  built  up  of  poles  of  one  an  i  the  same 
length  iind  i'f  approximately  the  8:\me  diameter.  Their  solid  contents  are  g-nerally 
PBcertained  by  iiuxpecti'm  from  special  tables.  Straight  and  regularly-shaped  brauchas 
are  measuieJ  in  the  sime  way  as  logs. 

It  must  be  otserved,  hoW'  ver,  that  while  diaraetei-  measurements  give  more  nearly 
the  actual  contents  of  lo^s  and  trees,  yet  in  prai-tice  the  contents  of  round  timber 
are  always  calculateil,  for  traie  pnrpo^es  in  India  and  in  Eusland,  on  the  assumption 
that  the  sectional  area  is  arrived  at  by  squaring  the  quarter  girth. 

The  solid  contents  of  small  pieces,  toppings  and  loppings,  ani  irregular-shaped 
pieces  from  stumps  and  roits  are  obtainable  by  the  water  method  Uheir  volume 
being  equal  to  the  quantity  of  water  they  displace  when  submerge!),  or  by  the 
water-method  and  weighment.  coinbinei.  For  the  water-methoi  special  ve-is^ls,  called 
xylometers  may  be  empinyed.  In  the  combined  system,  simples  of  each  kind  or 
claes  of  wood  are  succe.ssively  weitihed  and  measured  by  the  water  m^tbod,  and  the 
contents  of  the  entire  qnantity  in  each  elass  are  then  worked  out  by  means  of  simple 
proportion.  Figures  exi  rcsin^j  specific  frravity  cannot  be  employed  ;  sinoe  the 

Bpecitic  gravity  of  wood  vaiies,  not  on'y  according  to  the  amount  of  mjisture  present 
bnt,  even  in  one  and  the  same  tree,  according  to  the  part  from  which  the  wood  has 
been  derived. 

The  most  rapid  way  of  measurln?  small  wood  on  a  large  scale  is  to  siaok  it,  cut 

up  into  bill-IB  of  the  same  length,  tbe  width  of  each  stack  being  equal  to  the  length 
of  the  billets.  The  coment.s  of  a  stack  will  be  equal  to  hngthxhelghtXcommoa 
lentrth  of  the  billets.  The  length  of  a  stack  built  up  on  a  slope  must  be  measured 
ho'izontally.  The  above  formula  will  give  us  only  stacked  contents.  To  reduce  the 
latter  to  solid  contents,  we  mnsn  determine,  by  the  water  jiethod  or  by  the  combined 
water  and  weighment  method,  the  exact  volume  of  a  sufficiently  large  number  of 
stacked  nnits,  therebv  oltaining  the  ratio  between  solid  contents  and  stacked  con- 

tents. T'>  obtain  the  solid  consents  of  a  stack  it  is  then  necessary  merely  t  >  multiply 
the  Btacked  contents  by  this  ratio  which  may  be  termed  the  reducing  factor.* 

In  connection  with  tbe  determination  of  the  solid  contents  of  stacked  wood  it  is 

obvious  : — 

(a)  That  the  longer  the  billets  or  the  less  carefully  built  np  the  stacks,  the 
less  wi.l  be  the  sjlid  couteats.  lu  careless  stacking,  billets  often  lie 
across  one  another. 

(6)  That  the  thicker  Or  more  regrnlu-shap'^d  the  billets,  or  the  more   carefully 
built  I'P  the  stacks,  the  greater  will  be  the  solid  contents. 

(c)  That  the  larger  the  sticks,  the  greater  will  be  the  reducing  factor. 

"When  Ja/-^ '8  8 'Id  s  pirately  its  quantitv  m<v  bi  determined  either  by  weigh- 
ment or  by  ascertaining    the  volume.     Tne  solid  c  mtiuts  are  ca'cul  iteJ  by  reduing 

•  The   following   figures  may    be    accepted   as  average   tactors   lor    convertiDg  ttacked  into   eo'id 
conteuts  : — 

Split  wood    Ofto  to  083 
Bou  d     iHets  (lare-e)  .         ,    050  to  0h5 

Pitto  (medium)    030  to  050 
Bmal!  stuff,  itumpsaad  rcots    016  lo  030 
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factors  in  the  Fame  way  as  the  solid  contents  of  small  wood.  Experiments  give 

from  U'3  to  04  as  the  aveiage  factor  for  l>ark.  It  h;is  been  found  that  the  quantity 
of  bark  varies  from  6  to  15  percent,  of  the  tctal  volume  of  the  tree  or  crop. 

There  is  in  India  only  one  practicable  method  of  arriving  at  the  contents  of 

standing  trees,  namely  by  means  cf  form-factors.  B^  form-factcr  is  meant  the  pro- 
portion wliich  the  tiue  cOTitents  or  volume  of  a  tree  bears  to  a  cylinder  havin^j  the 

same  bisal  area  and  height.  In  other  words,  the  cubical  content  of  a  tree  is  equal  to 
some  frastion  [f)  of  the  ideal  cylinder  whose  basal  aiea  is  equal  to  the  section  of  the 
tree  at  biea-t-height  and  whose  height  is  that  of  the  stem. 

Form-factors  nay  be  deduced,  according  to  the  requirements  of  the  case,  for  the 
whole  tree,  for  the  slem  only,  or  for  the  branches. 

It  has  been  supposed  that  the  sectional  measurements  have  been  taken  at  the 

height  of  a  man's  chesr,  assumed,  for  tlie  sake  of  iiniformity,  to  be  4  feet  6  inches 
above  the  ground.  But  it  is  obvious  that  any  other  conventional  height  would  serve 
the  purpose,  although  it  is  usual  and  most  convenient  to  employ  the  one  we  have 
adopted.  We  need  refer  to  only  one  other  convention  which  is  sometimes  used.  The 
diaueter  may  be  measured  at  a  constant  fraction  (say,  for  instance,  one-twentieth) 
of  the  height  cf  the  tree,  in  which  ca^e  the  form-factors  obtaint-d  are  termed  normal. 
Normal  form-fattors  yield  perfectly  coirect  results  ;  but  they  are  not  practical  owing 
to  the  difficulty  and  trouble  of  measuring  at  various  heights  from  the  ground.  Forai- 
factors  are  said  to  be  absolute  when  the  base  of  the  ideal  cylinder  is  assumed  to  be  in 
the  same  horizontal  plane  as  the  diameter  or  girth  measured.  In  this  c.isa  the  con- 

tents of  the  portion  of  the  stem  below  the  plane  must  be  calculated  separately. 

As  may  be  supposed,  calculations  based  on  form-factors  give  better  results  for  an 
entire  forest  than  for  individual  trees.  The  preparation  of  a  complete  set  of  form- 
factors  requires  grtat  care  and  experience,  as  ultimate  accnracy  depends  entirely  on 
the  selection  of  the  type-trees,  whose  dimensions  serve  as  the  basis  of  all  the  calcula- 

tions. In  some  cases  the  trees  of  a  crop  have  been  groupftd  into  various  classes  accord* 
in g  to  their  height  and  si  ape,  and  a  separate  form-factor  calculated  for  each  class. 
The  most;  recent  investigations  prove  that  form-factors  vary  chiefly  with  the  height 
of  the  trees. 

T»king  into  consideration  the  present  conditions  of  forestry  in  India,  tLe 
method  of  calculating  the  volume  of  sample  trees  by  means  of  Volume  tables,  or  the 
volume  of  the  growing  stock  on  a  given  area  by  means  of  Yield  tables  need  not  be 
entered  into  here. 

Section  VII.— Calculation  of  the  exploitable  age. 

1.  General  rules.— In  order  to  calculate  tlie  exploitable  age 
of  a  tree  it  is  necessary  to  ascertain. the  girth  or  diameter  at 
\vhich  it  furnishes  the  greatest  quantity  of  the  most  useful 
material  tliat  is  required.  As  a  rule  the  price  is  the  best 
gauge  of  the  utility  ;  so  that  in  most  cases  it  may  be  said 
that  trees  are  exploitable  when,  after  deducting  all  expenses 
of  exploitation,  the  price  they  realise  per  unit  of  volume  is 
the  higliest  obtainable. 

It  net  infrfquently  happens  in  India  that  it  las  to  be  decided — not  what  is  the 
price  or  wliat  is  the  ii.<st  usefnl  produce  but — whether  the  people  in  the  vicinity  of 
the  forest  or  the  general  c  mmnnity  should  enjoy  the  produce.  The  people  in  the 
neigl  bourhciod  nay  leqniie  small  wtod-fuel  and  pasture  for  their  cattle;  the  general 
(omntnity,  large  timber.  As  a  rule,  the  decision  gees  in  favour  of  the  local  wants, 
though  tuis  could  not  aiwa\s  be  dt  fended  fiom  a  purely  ecunomic  point  of  view.  It  is, 
moreover,  frequently  oveilonked  that  in  growing  large  timber,  small  timber  from  the 
thinnings  ai  d  branches  is  also  sivai'al  le  generally  in  as  gieat  abundance  as  can  be 
C(  1  simed  within  the  radius  to  which  it  nay  be  profitably  transported;  when  more 

griizii  g  crin  tl^  }  rcvided  'ban  if  the  ctop  were  cut  when  young  and  the  forest,  conse- 
quently, dosed  mere  frequently  to  cattle. 
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By  price  is  here  meant,  of  course,  the  net  price  of  the 
trees  when  standing  in  the  forest,  after  deduction  of  ail  cost 
of  felling  and  extraction.  The  price  must  be  calculated  per 
unit  of  volume  in  the  rough,  unless  where  there  is  only  a 
demand  for  standing  trees.  When  poles  or  timber  in  the 
rough  or  logs  are  sold,  the  price  realised  per  cubic  foot  for 
differently  sized  pieces  directly  indicates  the  size  of  the  trees 
which  are  most  useful  and  which  will  bring  in  the  highest 
revenue ;  provided  that  the  cost  of  extraction  is  in  all  cases 
previously  deducted. 

It  will  often  be  found  that,  owing  to  defective  means  of  transport  and  to  the 
greater  cost  coaseqaently  involved  in  extraction,  the  nei  price  of  large  logs  ia  lower 
than  that  of  small,  although  the  selling  price  of  the  former  when  delivered  to  the 
consumer  may  he  very  much  higher. 

When  the  size  of  the  trees  is  calculated  from  the  ruling 
price  for  converted  timber,  planks,  sleepers,  etc.,  or  manu- 

factured articles,  the  loss  in  conversion  must  be  calculated 
in  order  to  ascertain  the  cost  per  cubic  foot,  and  that  size 
should  be  ascertained  in  respect  of  which  the  loss  is  least. 
Almost  invariably  the  loss  will  be  least  when  the  trees  are 
largest. 

Suppose  that  sleepers,  each  containing  2  cubic  feet  and  costing  one  rnpee  to  saw 
and  deliver,  sell  for  ±13  each.  In  order  to  ascertain  the  price  realised  per  cubic  foot 
in  the  rough,  it  will  he  neaessary  to  know  the  average  number  of  sleepers  yielded  by 
and  the  average  cubic  contents  of  an  exploitable  tree.  Suppose  the  average  diameter 
of  the  trees  felled  was  1^  feet  and  that  it  was  found  that  each  tree  felled  contained  80 
cubic  feet  and  yielded  20  sleepers  the  price  realised  per  tree  would  be  20x2=R40,  and 
the  price  per  cubic  foot  standing  would  be  fi|g=8  annas.  The  loss  in  the  conversion 
of  these  trees  is  80 — 40  or  50  per  cent.  It  should  be  ascerbained  whether  this  loss 
would  not  be  less  and  the  price  realised  consequently  higher  if  larger  trees  were  felled. 
Thus,  suppose  it  was  found  that  2  feet  trees  containing  120  cubic  feet  yielded  40 
sleepers,  the  net  price  realised  per  standing  trees  would  be  40x2  =  J«80,  or  per  cubic 
foot  S^%=11  annas-  The  loss  on  conversion  is  120 — 80=40  cubic  feet,  or  33  per 
cent.,  as  compared  with  50  per  cent,  when  1^  feet  trees  were  felled. 

A  higher  revenue  is  not  realised  by  felling  large  trees 
unless  the  net  price  of  the  latter  per  cubic  foot  is  higher. 
The  price  per  tree  standing  would  of  course  be  higher  even 
if  the  price  per  cubic  foot  did  not  rise.  But  this  must  not 
be  mistaken  for  a  higher  revenue ;  for  on  the  same  area 
more  small  trees  than  large  can  be  grown.  The  larger  trees 
might  bring  in  double  as  much  per  tree  as  the  smaller  ;  but 
there  might  be  double  as  many  of  the  smaller  stems.  The 
quantity  of  material  produced  per  annum  would  be  the 
same. 

In  fixing  the  dimensions  of  the  exploitable  tree  the  number  of  stems  to  be  felled  is 
decided  upon  ;  and  it  might  be  thought  that,  because  the  lower  the  age  of  felling  the 
more  trees  can  be  felled,  the  adoption  of  a  lower  age  would  be  better.  Thus,  suppose 
a  forest  of  1,600  acres  in  which  the  exploitable  size  is  fixed  at  18  inches  in  diameter 
corresponding  to  an  age  of  100  years ;  that  the  annual  yield  is,  sa}',  1,184  trees  ;  and 
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that  it  is  proposed  to  raise  the  exploitable  size  to  2  feet  diameter.  "We  will  assume 
that  the  average  production  of  the  soil  per  acre  is  63  cubic  feet  a  year,  and  that  the 
tree  of  2  feet  contaias  13o  cubic  feet,  as  compare.!  with  85  cubic  feet  in  the  1|  feet 

tree.  The  number  of  trees  that  could  he  felled  annually  would  be  j^^-gy.l,QOO=74t7. 
It  might  be  argued  that  it  would  be  better  to  fell  1,184  trees  a  year  than  only  747. 

This  depends  on  the  pnrpDse  for  which  the  ti'ees  are  required  and  on  the  price  realised. 
Thus,  if,  owing  to  the  better  wood  or  less  loss  in  conversion,  the  net  price  realised 

per  cubic  foot  for  trees  of  the  larger  s'ze  were  4  annas,  as  compared  with  3  annas  for 
the  smaller  trees,  each  of  the  larger  trees  woild  be  worth  R34,  as  compared  with  R16 
for  the  smaller ;  and  the  annual  revenues  wonld  be  R25,398  or  R18,944. 

Indian  forestry  is  not  ripe  for  elaborate  calculations,  and  must  be  satisfied  with 
felling  when  the  revenue  will  be  highest  or  the  produce  the  most  useful ;  otherwise  it 
would  also  be  necessary  to  consider  the  greater  capital  involved  in  producing  the  larger 
size  timber  in  view  to  taking  account  of  the  rate  of  interest  on  that  capital. 

The  correct  calculation  of  the  exploitable  size  is  of  the 
greatest  importance  and  demands  a  good  deal  of  careful 
local  enquiry  and  comparison  as  to  selling  rates,  etc.  In 
European  countries,  where  forestry  in  all  its  branches  has 
long  been  practised,  and  where  the  wood  trade  is  fully  devel- 

oped and  established,  the  most  profitable  size  is  well  known 
for  each  class  of  produce  and  each  kind  of  treatment ;  but 
this  is  not  the  case  in  India. 

The  following  is  an  exa-nple  of  the  sort  of  calculation  that  would  be  made  to 
ascertain  tho  most  profitable  size  for  felling  for  fuel :  — 

Deseriptioikof 
material 

and  its  thickDees. 

Fuel   in    billets 

of  over  10''. 

Fuel  in    billets 

of  10"  to  6". 

Fuel   in   billets 

below  6". 

Selling  price 
per  100  cubic 
feet  stacked. 

R 
5-89 

5-32 

350 

Cost  of  cutting 
and  extracting 

per  100  cubic 
feet  stacked. 

ft 

1-6 

1-0 
1-51 

Net  price  per 
100  cubic  feet 

stacked. 

Reducing 

factor  per 
100  cubic 

feet stacked. 

4-29 
0-63 

4-32 
■ 

0-57 

1-99 0-37 

Net  price 

per  100 
cubic  feet solid. 

R 
6-81 

7-58 

5'3S 

Beuabes. 

It  is  evident  from  this  that,  assominsr  the  average  annual  increment  to  remain 
fairly  constant,  tliere  is  every  financial  advantage  in  growing  trees  that  will  furnish 

billets  o£  from  IC  to  6"  in  diameter. 

The  size  bavin sr  been  decided,  it  only  remains  to  deter- 
mine the  age  at  which  the  trees  attain  that  size.  This  is 

often  exceedingly  difficult  in  India,  owing  to  the  ring  mark- 
ing being  indistinct,  and  also  to  the  fact  that  several  speoies 

form  more  than  one  concentric  ring  of  wood  each  year.  In 
such  cases  the  rate  of  growth  can  only  be  determined  when 
trees  of  known  asje  are  to  be  found,  or  from  data  obtained 
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by  the  periodical  measurement  of  trees  ia  experimental  plots 
established  for  the  purpose.  The  following  remarks  apply, 
therefore,  only  to  those  speeies  which  form  a  siugle  distinct 
concentric  rius^  of  wood  each  year. 

In  the  case  oi felled  trees,  the  required  age  is  found  by 
counting  the  number  of  concentric  rings  on  the  section  of 
the  stool  or  base  of  the  trunk.  To  ascertain  the  diametral 
increase  of  growth,  the  countings  should  be  made  along 
several  radii  and  the  mean  should  be  taken.  Where  neces- 

sary the  rings  in  the  s.ip-wood  and  heartwood  should  be 
separately  counted  and  recorded,  and  all  great  extremes  should 
be  reiected.  Usually,  with  a  view  to  determine,  as  is  often 
necessary  in  order  to  calculate  the  possibility  m  selection- 
worked  forests,  the  number  of:  years  required  by  trees  to  pass 
from  one  size-class  to  another,  the  average  number  of  rings 
included  in  the  diameter  of  each  size  or  class  is  separately 
recorded. 

For  a  good  many  species  the  age  may  be  very  roughly 
determined  without  felling  the  trees  by  the  use  of  the  little 
instrument  known  as  Fresslers  horer,  a  hollow  gimlet 
which,  on  being  screwed  into  the  trunk  and  then  withdrawn, 
extracts  a  small  cylinder  of  wood  on  which  the  ring-markings 
can  be  counted.  From  two  or  three  such  borings,  on  differ- 

ent sides  of  the  trunk,  the  average  number  of  rings  per  unit 
of  radius  can  be  ascertained. 

This  instrument  is  a  gimlet,  consisting  of  a  tube  (G) 
with  a  very  sharp-cutting  edge  (E). 

^  5 

f2 
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To  render  the  instrument  easily  portable,  the  gimlet  G 
can  be  taken  off  and  placed  Tvitbin  the  hollow  cylinder  CC, 
of  which  the  caps  are  remorable. 

As  the  tube  is  forced  into  the  trunk  of  a  tree  a  cylinder 
of  wood  is  cut  out.  On  withdrawing  the  gimlet  the  cylinder 
can  be  easily  pushed  out  of  the  tube  and  the  ring-markings 

on  it  counted.  "Well-formed  fairly  cylindrical  stems  of 
various  girths  should  be  operated  upon,  and  care  should  be 
taken  that  the  instrument  proceeds  into  the  trunk  towards 
the  centre. 
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CHAPTER  II.— THE  WORKING  SCHEME  AND  THE 
CALCULATION  OF  THE  POSSIBILITY  DIS- 

CUSSED UNDER  THE  VARIODS 
METHODS  OP  TREATMENT. 

Section  I. — Preliminary  explanation. 

1.  General  arraugenieut  followed.— The  prescription  of  the 
possibility — the  manner  and  locality  in  which  it  is  to  be 
exploited — constitutes,  practically  speaking,  the  loorJcing 
scheme  for  all  forests  of  which  the  exploitable  material  is 
wood  ;  and,  as  the  manner  in  which  the  possibility  is  calcu- 

lated depends  on  the  method  of  treatment,  it  will  be  con- 
venient to  discuss  sej)arat9ly  the  kind  of  working  scheme 

required  under  each  of  the  following  methods,  namely — 
The  method  of  simple  coppice, 

„  coppice-selection, 
„  branch-coppice, 
„  coppice  with  standards, 
„  clearances, 
„  storeyed  forest, 
„  selection, 
,,  successive  regeneration  fellings, 

„  pastoral  treatment. 

This  will  be  done  in  regular  order,  the  coppice  methods, 
as  the  simplest,  bsing  considered  first.  The  manner  of  pre- 

scribing the  provisional  treatment  that  crops  may  and  usually 
do  require,  transformation  and  restoration  fellings,  prepi-ra- 
tory  thinnings  and  other  improvement  fellings,  in  order  to 
apply  these  methods,  will  also  be  dealt  with  in  describing 
the  nature  of  tbe  working  scheme  for  each. 

Before  dealing  with  these  methods  in  detail  some  preli- 
minary explanations  are,  however,  necessary. 

3.  Mauuer  in  which  the  possibility  is  prescribed. — It  has 
already  been  explained  that  the  possibility  may  be  prescribed 
in  three  ways,  tiz.f  hy  area,  hy  number  of  trees,  or  by  volume 
of  material,  and  that  either  of  the  two  latter  may  be  com- 

bined with  the  former.  Practically  speaking  this  is  what  is 
always  done,  and  the  possibility  is  expressed  by  prescribing 
the  felling,  under  certain  sylvicultural  rules,  of  the  crop,  or 
of  a  limited  number  of  trees  or  volume  of  material  in  a 

given  area. 
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3.  General  and  special  schemes.— The  prescription  of  the 

possibility  involves  the  formulating  of  a  general  scheme  or 
framework  on  which  the  uhole  working  ot  the  forest  is  built 
up  and  a  special  scheme  or  statement  of  the  fellings  to  be 
made  during  a  limited  period.  It  has  in  some  cases  been 
imagined  that  the  general  scheme  might  be  dispensed  with 

and  the  fellings  prescribed  in  what  has  been  called  a  "  preli- 
minary working- plan."  This  is,  however,  a  mistaken  notion. 

A  forest  exploitation  must  have  a  definite  purpose  which 
cannot  be  arrived  at  without  considering  what  is  to  be  the 
constitution  of  the  normal  growing  stock  to  be  created.  This 
necessitates  the  determination  of  the  exploitable  age  and  the 
drafting  of  a  general  scheme  of  working  for  that  age. 

Thus,  'uppose  the  ̂ rorkiiig-plan  fcr  l,Cf.O  acres  of  sal  forest  to  be — treatment  by 
tte  seleetion-metl  od  v.ith  the  object  of  growing  sal  trees  of  two  feet  in  diameter  and 
reqniriirs:  ICO  years  to  attain  th;.t  size  ;  the  possiltility  being  1,000  trees  a  year. 
Ihese  prescriptions  constitute  the  general  scheme.  The  rfgulation  of  the  fellings  for 

a  certain  time,  s&y  for  10  years  (tbat  period  haA-iig  been  i-.dopted  as  the  felling  rota- 
tion) and  their  allocation  to  definite  areas  or  blocks,  each  about  one-tenth  of  the 

total  area,  would  form  the  special  sc/ieme  or  statement  of  fellings  for  the  first  felling 
rotation.  A  better  fxample  is,  hcwever,  afforded  in  the  method  of  successive  regentr- 
atioii  fellings  in  which  the  pcriouic  blocks  and  the  order  in  which  they  are  to  be 
regenerated  are  prescribed  in  Wq  general  scheme,  while  the  special  scheme  prescribes 
in  delail  the  fellings  to  be  made  in  ea  h  block  during  one  period  only. 

4.  ProTisioiial  worliiag'  sclienie.— The  possibility  is  based  on 
the  ronditicn  of  the  existirg  crop  ;  and  &s  this  crop  is  prac- 

tically always  abnormal,  being  either  insufficient  or  super- 
abundant or  irregularly  arranged,  the  possibility  also  exhibits 

corresnondino;  divergencifs  frcm  the  normal  standard. 
Thus,  a  crpjice  of  500  rcres  is  to  be  exploited  tit  20  years.  The  normal  annnal 

felling  would  fxtend  ever  25  acres  of  coppice  20  years  <  Id.  But,  if  there  were  no 

crops  cf,  ?cy,  10  to  15  years  eld,  it  would  not  be  pcsiible  during  the  fir^^t  rotat'on  to follow  the  tormal  plan:  either  the  arfa  occupied  by  the  crops  aged  from  ] 6  to  20 
years  should  furnish  tie  fellings  for  the  first  10  yenrs,  ard  then  a  larger  area  would 
be  felled,  or  crop  of  a  lower  age  than  20  years  should  be  felled  during  seme  years. 

It  has  by  some  been  considered  necessary  to  distinguish 
between  the  actual  scheme  applied  and  the  ideal  one  ;  and 
the  former  has,  in  consequence,  occasionally  received  the 
special  name  of  provisional  icorking  scheme.  This  is, 
however,  hardly  necessary  ;  because,  in  the  great  majority  of 
cases,  the  only  scheme  with  which  we  have  to  deal  is  provi- 

sional; and  there  can,  therefore,  be  no  confusion. 

5.  Preparatory  period.— The  length  of  time  required  in 
order  to  constitute  the  forest  according  to  the  normal  condi- 

tion is  sometimes  called  a  irreparatory  period.  It  is  neces- 
sary to  adopt  a  preparatory  period  where  the  age-classes  are 

defective  or  irregularly  arranged,  where  it  is  desired  to  hasten 
the   felling   of   over-mature  material,   or  where  immediate 
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regeneration  of  the  crops  cannot  be  undertaken.  Theoretically 
the  length  ol  the  preparatory  period  should  be  equal  to  the 
exploitable  age;  but,  in  practice,  a  shorter  period  is  generally 
adopted,  and  the  attainment  of  the  desired  etid  is  hastened 
by  judicious  improvement  fellings,  etc.  The  object  is  to 
obtain  a  crop  normally  constituted  according:  to  the  method 
of  treatment  adopted  and  containing  a  regularly  graduated 
series  of  age-classes.  Such  a  forest  growing  stock  can  gener- 

ally be  secured  in  a  shorter  time  than  that  represented  by 
the  exploitable  age. 

Thus,  tlie  irregularly  constituted  cr ppice  of  500  acrps,  already  taken  as  an  example, 
which  it  is  wished  to  exploit  at  20  years,  cou/d  only  be  constituted,  accordint:  to 
the  normal  typa,  by  making  during  the  next  20  years  20  successive  fellings  of  25 

acres  in  extent  each  j'ear.  After  the  lapse  of  20  years  there  would  be  on  the  ground 
twenty  ay;e-?la^ses,  each  occupying  the  same  area  and  differing  in  age  by  cne  year. 
In  practice,  however,  such  a  treatment  is  not  necessary,  and  it  is  merely  sought  to 
properly  constitute  the  capital  as  soon  as  possible.  In  the  case  of  coppice  exploited 
at  a  low  age,  the  provisioial  period  is,  however,  generally  equal  in  duration  to  tho 
exploitable  age. 

6.  Prescribiiio'  the  felliiio's.— The  general  working  scheme  is 
merely  an  outline  ;  because  detailed  operations  could  not,  in 
most  cases,  be  prescribed  with  any  degree  of  certainty  for 
so  long  a  time  in  advanca  as  the  exploitable  age  or  the 
duration  of  the  preparatory  period.  It  is,  therefore,  neces- 

sary to  regulate  in  a  special  statement  and  for  a  shorter 

time — 
(i)  the  duration  of  the  operations; 
(ii)  the  area  to  be  operated  on  in  each  year  or  period  ; 
(iii)  the  order  to  be  followed  in  the  fellings  ; 
(iv)  the  nature  of  the  fellings  ; 
(v)  the  material  to  be  removed. 

(?)  Feriocl  for  lohicli  fellings  are  prescribed. — The 
interval  during  which  the  fellings  should  be  prescribed 
depends  on  the  general  working  scheme,  as  provisionally 
modified,  and  onl^lie  nature  of  the  plan.  Ihe  interval  should 
not  be  too  long,  as  the  longer  the  more  likely  is  it  that 
unforeseen  events  may  necessitate  its  modification  ;  and  this 
may  prove  inconvenient.  Asa  general  rule,  the  term  should 
be  long  CDOugh  to  enable  the  prescribed  fellings  to  pa?s  once 
over  the  whole  area  to  be  worked,  or  to  complete  any  definite 
series  of  operatiors  already  undertaken.  That  is  to  say,  the 
fellings  Mould  generally  be  prescribed  for  one  whole  felling 
rotation  in  the  case  of  coppice  and  selection-worked  forests, 
for  one  period  in  the  method  of  successive  fellings,  etc.  in 
Europe   lono^er   periods    than   10   or   15   years   are   seldom 
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taken;  but  in  India,  in  the  case  of  selection  fellings,  25 
years  or  more  have  sometimes  been  found  expedient.  An 
interval  of  time  varying  from  10  to  30  years  would,  there- 

fore, generally  be  that  within  which  the  prescriptions 
would  run. 

(ii)  Area  operated  on. — The  area  or  coupe  to  be  operated 
on  each  year  may  be  determined  by  dividing  the  number 
of  acres  in  the  whole  forest,  less  blanks,  etc.,  by  the  number 
of  years  in  the  felling  rotation,  and  then  by  apportioning  to 
each  block  or  natural  sub-division,  according  to  the  fertility 
of  the  soil,  a  certain  number  of  coupes  each  of  that  area. 

The  following  example  will  explain  this  process.  Suppose  a  forest  of  3,870* 
acres  containing  a  crop  oonsistirg  of  three  types,  only  one  of  whioh  is  at  present 
productive  owing  to  the  others  containing  no  .'aleable  species  ;  also  that  four  blocks 
bounded  by  roads,  rivers  or  other  landmarks,  have  been  formed  and  analysed  as 
follows : — 

Kaub  07  Block, Exploitable 
sal  forest. 

CnproQuctive 
mixed  forest 

without  sal.» Blank.* 

Total. 
BrUA^BKS. 

Palmer   .        . 

Datwind          .         . 

Haigla    .         • 

Baira      . 

Acres. 

690 

540 

530 

1,240 

Acres. 

180 

100 

250 

150 

Acres. 

80 30 
60 

20 

Acres. 

950 
670 

810 

1,410 

V  Very  good  soil. 

Poor    and    rocky 

soil. 
Total 3,000 680 190 

3,870 

We  will  assume  that  Ihe  felling  rotation  adopted  is  15  years,  and  that  it  is 
consequently  required  to  divide  the  total  area  into  J5  portions  of  equal  forest 
productivity.     This  may  be  done  as  follows  -. — 

Total  area  of  forest   3,870  acres 

Deduct  blanks  and  unexploitable  areas  .         ,  870    „ 

Total  exploitable  area 
3,000 

3  000 
The  average  area  to  be  operated  on  annually  is  -75-=  200  acres.  In  order  to  lay 

out  these  areas  each  block  may  be  divided  into  an  integral  cumber  of  coupes  contain- 
ing an  area  of  exploitable  forest  greatei  or  smaller  than  the  average  according  to 

fertility  of  the  soil.  Thus,  Paimar,  Datwind  and  Haijjla,  containing  very  good 
fertile  soil  at  the  babe  of  the  hill?,  might  each  be  divided  into  coupes  containing  on 
an  average,  les^s  than  SCO  acres  ( f  sal  forest ;  whilst  Baira,  situated  in  rocky  ground 
in  the  bills  where  the  quality  cf  the  soil  is  poor,  might  he  divided  into  five  portions 

*  It  need  hardly  be  explained  that  small  areas  of  unexploitable  forest  would  be  included 
where  necessarj  in  a  working-oircle. 
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€aoh  containing  about  250  acres  of  sal  forest,  or  a  good  deal  more  than  the  average. 

When  marked  out  on  the  grooud  the  coupes  would,  wo  will  suppoge,  be  as  follows  : — 

AXSA  IM  Acsis. 

SSBIAL 
No.  OF Block. 
COUPS. Sal. 

Unproduc- 

tive. Blank. 
Total, 

1 Paimar         <         •         .           180 60 
Ml 

240 
2 

99                              • 
175 

20 

Nil 195 

3 99                              •                  * 

175 

Nil 

20 
195 4 

99                                  * 160 100 60 

320 5 Datwiad 185 
70 

30 285 
6 

}9                              * 

175 

30 

Nil 

205 7 >»                              • 
180 Nil 

Nil 

ISO 8 Haigia 175 
50 

60 
285 

9 ft                            *                 * 
175 100 Nil 

275 
10 

$9                               * 
180 

100 
Nil 

280 11 Baira 

;         240 

Nil 
Nil 

240 12 
>j                  •          " 

230 10 

20 

260 
etc. etc. 

etc. 

etc. etc. 

etc. 

TOTAI • 
3,000 680 190 

3,870 

In  selection  working,  where  the  number  of  trees  to  be  felled  is  prescribed,  the 
practice  in  India  in  the  past  has  frequently  been  to  stuij  the  results  of  the  enu- 

meration survey  and  to  select  areas  capable  of  furnishing  the  number  of  trees 
required  each  year.  Thus  if  the  possibility  were  fised  at  2,00<J  trees,  areas  capable 
of  furnishing  2,000  trees  would  be  selected  to  constitute  the  annual  coupes.  This 
system  is,  however,  open  to  objection  in  that  the  coupes  are  not  permanent  as  they 
Ought  to  he.  They  depend  merely  on  the  crop  for  the  time  being.  At  the  nest 
felling  rotation  totally  different  annual  coupes  might  have  to  be  formed.  A  better 
arrangement  would,  therefore,  be  to  form  permanent  compartments  and  then  to 
prescribe  the  fellings  to  be  made  in  them. 

In  coppice  fellings,  and  other  cases  in  which  the  possi- 
])ility  is  prescribed  by  area  only,  it  is  sometimes  sought  to 
balance  the  production  and  to  determine  tlie  arei  of  the 
coupes  by  processes  more  exact  and  scientific  than  those 
described  above.  The  production  depends  on  what  has  been 
called  the  qiiality  of  the  locality,  that  is  to  say,  on  the 
influence  of  the  climate,  aspect,  soil,  etc.,  and  on  the  com- 

position and  density  of  the  crop ;  and  it  has  been  attempted, 
by  assigning  numerical  co-efficients  to  each  of  these  factors, 
to  arrive  at  the  result  sought  by  m.eans  of  mathematical 
formulae.  Bat  such  calculations,  based  on  uncertain  data, 
are  often  misleading  and  occasionally  lend  merely  an 
appearance  of  mathematical  acciu'acy  to  estimates  which 
can  be  more  correctly  made  by  the  exercise  of  a  little 
judgment  and  common  sense.  In  the  present  state  of  our 
knowledge  of  forestrj'  in  India  they  are  as  a  rule  entirely 
out  of  place. 
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{Hi)  Locating  the  fellings.— ^or  locating  the  fellings, 
niles  ba^  e  been  formulated  which  are  to  be  found  in  most 
works  on  sylviculture.  These  rules,  although  theoretically 
occupying  an  important  place  in  organised  forest  working, 
are  not,  liowever,  always  applicable,  especially  in  the  case 
of  irregular  forests  worked  by  the  selection  method.  They 

may  be  stated  as  follows  : — 

(1)  The  fellings  should  be  adjacent  and  succeed  one 
another  in  the  order  iu  which  made,  and 
should  have  the  most  regular  form  possible. 

(2)  They  should  be  so  located  that  the  produce  of  an 
area  in  course  of  exploitation  need  not  be 
carried  through  the  young  crops  in  the  portions 
of  the  forest  recently  felled. 

(3)  They  should  proceed  from  the  side  least  exposed 
in  a  direction  contrary  to  tha,t  of  the  prevail- 

ing dangerous  winds. 

(4)  On  steep  slopes  the  fellings  should  be  commenced 
at  the  bottom. 

(5)  In  hill  forests    the  coupes  should  be  long  and 
narrow  in  form,  and  have  their  longest  sides 

perpendicular  to  tl]e  direction  of  the  danger- ous winds. 

(if)  Nature  of  the  fellings. — The  nature  of  the  fellings 
to  be  made  depends  on  the  permanent  or  temporary  method 
of  treatment,  and  may  be  explained  by  a  single  term.  A 
list  of  the  various  fellings  has  already  been  given  in  connec- 

tion with  the  methods  of  treatment.  But,  in  the  irregular 
condition  of  the  forests  in  this  country  and  owing  to  the 
want  of  well-known  methods  of  cultural  treatment  applic- 

able to  them,  it  is  always  well  to  indicate  briefly  the  more 
important  points  connected  with  the  application  of  the 

fellings.  Tnis  may  be  done  by  a  few  remarks  in  the  state- 
ment of  fellings  itself,  or  in  a  separate  note  ;  or  the  detailed 

descriptions  of  the  forest  may  be  referred  to,  and  such 
suggestions  as  are  likely  to  prove  useful  to  the  executive 

officers  may  be  entered  in  the  remarks  column  of  the  state- 
ment for  each  compartment  or  block. 

(r)  3Iaterial  to  he  t^emovecl—The  possibility,  as  calcu- 
lated by  one  or  other  of  the  methods  to  be  explained  hereafter, 

should  be  pre^cribed  for  the  length  of  time  for  which  the 
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detailed  statement  of  fellings  is  drawn  up,  and  it  may  possibly 
be  subject  to  revision  during  that  period. 

We  may  now  proceed  to  discuss  the  manner  in  which 
plans  may  be  suitably  framed  according  to  one  or  another 
of  the  various  methods  of  treatment  enumerated  at  the 
beginning  of  this  chapter. 

Section  II. — The  working  scheme  and  the  calcula- 

tion OF  THE  possibility  UNDER  THE  METHOD  OF 

SIMPLE    COPPICE. 

1.  The  ffeiierjil  worlviiiff  scheme.— The  general  ̂   working 
scheme  in  the  case  of  the  simple;  coppice  method  is  exceed- 

ingly simple.  It  consists  in  dividing  tlie  forest  into  as  many 
annual  coupes  as  there  are  yenrs  in  the  exploitable  age,  and 
prescribing  the  felling  of  one  such  coupe  in  rotation  each 

year  or  period.  "Where  the  age-classes  are  not  suitably distributed  or  graduated,  a  provisional  plan  is  necessary; 
and,  as  the  age  of  exploitation  is  short,  the  length  of  the 
preparatory  period  during  which  the  provisional  scheme 
remains  in  force  is  usually  the  same  as  the  exploitable  age. 

2.  Exploitable  ao'e.— The  age  of  felling  is  the  first  point  to 
determine.  This  age  varies  within  tolerably  narrow  limits. 
The  trees  cannot  1)6  felled  at  a  very  advanced  age,  or  they 
will  have  lost  the  power  of  throwing  out  shoots;  nor  while 
quite  young,  as  the  produce  may  be  unsaleable.  As  a  rule 
both  these  limits  should  be  determined,  as  well  as  the  size 
of  the  trees  which  furnish  the  most  useful  material.  The 
age  of  felling,  corresponding  to  that  at  which  the  average 
annual  production  is  greatest,  can  then  be  decided  with 
safety.  Generally  it  may  be  said  that,  so  long  as  the  age  at 
which  the  trees  cease  to  produce  vigorous  coppice  shoots  is 
not  exceeded,  the  longer  the  rotation,  the  more  valuable 
the  produce  and  the  greater  the  revenue. 

.3.  Period  for  which  the  fellinas  are  lU'escribeil.— The  fellings^ 
should  always  be  prescribed  for  the  whole  length  of  the 
rotation  which  is  the  same  as  the  exploitable  age. 

1.  Area  to  be  operated  ou.— The  area  of  the  coupes  is  deter- 
mined by  dividing  the  total  exploitable  wooded  area  by  the 

number  of  years  in  the  exploitable  age.  This  gives  the  size 
of  the  average  coupe  which  may  be  increased  or  diminished 
as  required,     rach  block  or  natural  sub-division  should  be 
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divided  into  an  integral  number  of  coupes  of  approximately 
the  same  productive  power. 

5.  Order  to  be  followed  in  the  fellings.— The  rules  regarding 
the  allocation  of  the  felliags  should  be  attended  to.  The 
coupes  should  have  the  most  regular  form  possible,  and,  as 
a  rule,  should  succeed  one  another  in  consecutive  order  on 
the  ground ;  and  the  produce  of  a  coupe  in  course  of  exploi- 

tation should  not  be  transported  through  another  coupe 
recently  exploited.  A  good  system  of  roads  or  paths  must 
consequently  be  arranged. 

6.  Mature  of  (he  fellino-s.— The  sylvicultural  rules  regarding 
the  fellings  to  be  made  are  simple.     The  felling  of  the  tree 
flush  with  the  ground  aud  at  the  most  suitable  season  of  the 
year,  is,  as  a  rule,  all  that  need  be  prescribed. 

7.  The  possibility.— This  is  prescribed  by  area,  and  is 
determined  by  fixing  upon  the  area  to  be  operated  on.  In 
determining  the  possibility  the  present  age  of  the  crop  as  well 
as  its  age  at  the  tiaie  of  felling  should,  if  possible,  be  stated 
in  order  to  justify  the  plan  which,  owing  to  the  irregularity 
of  the  crops,  must  often  be  of  au  abnormal  character. 

Although  the  exploitation  of  the  coupes  in  regular  succession,  in  the  order  in 
■which  they  stand  on  the  grouad,  is  desirable,  this  is  not  always  practicable  in  the  first 
i-otation,  especially  when  dealing  with  areas  which  have  already  been  subjected  to 
coppice  fellings  without  the  control  of  a  regular  working-plan.  As  the  foHcving 
example  indicates,  such  a  case  presents  no  real  difficulty  in  the  framing  of  the  scheme 
of  fellings. 

It  is  assumed  that  a  plan  is  being  drawn  up  for  a  working-circle  containing 
1,188  acres  already  worked  as  coppice  and  composed  as  follows  in  the  yearl907'03  : — 

Aeea  in  acees. 

BtOCK. 

Wooded. Blank. Occupied 

or  uncQl- turable. 

Total. 

Chansil    . 360 3 1 
364 

Kotigall  . 
Datmir    . 
Naintwar          , 

200 
100 270 

9 
1 
2 

"a 

209 
101 
275 

Sahlra     . 236 3 

239 

Total 1,166 
18 

4 
1,188 

Of  which 

Eeuabes. 

178  aged  12  to  13 

years. 

182   aged   8  to  9 

.     yei-rs. 
8  years. 5  to  6  years. 4  to  5       ,, 

'  130  aged  1  year. 

.106 13  years. 
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This  analysis  enables  us  to  study  the  composition   of  the 
and  to  arrive  at  the  following  figures  : — 

jrowing  stock  or  capital 

Crops     1  to     3  years  old       . 
„        4  to     6     „      „ 
„       7  to    9    „      „ 
„      10  to  12    „      „  and  over 

Acre*. 

130 
370 382 

284 
We  will  further  assume  that  it  has  been  decided  to  work  the  forest  on  a  short 

rotation  of  twelve  years,  so  as  to  furnish  small  fuel  for  the  neighbouring  right- holders 

and  villagers.  Consequently,  as  ̂ ^^?  acres  would  be  out  07er  aunua'ly,  or  on  an 
average  291  acres  evei^  three  years,  there  ought  to  be  ahout  290  acres  in  each  of  tho 
above  age-classes,  it  is,  therefore,  apparent  that  the  forest  is  over  rich  in  woods 
of  medium  age,  and  that  the  excess  capital  may  be  utilized.  The  average  bize  of  each 

annual  coupe  would  be  found,  after  deducting  the  blanks,  etc.,  to  be  ?-i»-S.  or  97  acres. 
But  we  will  suppose  that  in  order  to  provide  in  the  diEferent  blocks  for  difEerences  of 
fertility  which,  owing  to  a  complete  change  of  soil,  are  somewhat  marked,  it  has  been 
decided  to  distribute  the  coupes  as  follows  :  — 

Chansil       — good  soil 
KotigaU     ■^medium 
Pntmir       —     do. 
Kaintwar  —  good  soil 
Sahlra       —  had       „ 

It  will  also  be  supposed  that  advantage  has  been  taken  of  existing  roads  and 
other  land-marks  in  locating  the  coupes  so  that  the  areas  are  not  exactly  e^ual.  The 
fellings  to  be  made  are  as  follows  : — 

— 4  coupes  of 90  acres  wooded  each 
-2       „      o£ 

100     „ 

-1       »      of 
100     „            „         „ 

—3       „      of 90     „           „         „ 

—2      o      of 118    „           ,,        „ 

ASEA  IK  A.OBSB. 

Year  of  felling 
and  order  of 

working  daring: a o 
Block  or  com- 

partment. 

Age  of  the 
crop  when 

felled. 
Beuabkb, 

first  rotation. 
Q^ 

•d 

-33 Years. 

"o 

1 

■s 

"3 

6 
^ S o  3 O 

r XII Sahlra 

106 

108 14 
As  the  growing 

1908-09      A stock      is     in 

I I Chansil 
92 

2 1 
95 

14  to  15 excess  of  the 
normal,  coupe 

1909-10 II Ditto 86 1 

... 

87 15  to  16 No.  12  in 
Sahlra  will  be 

1910-11 III Ditto 
S4 

... ... 94 12  to  13 felled  in  the 
first  year,  and 

1911-12 IV 
Ditto 

88 
... 

88 
13  to  14 

again  in  its 
turn     in    the 

1912.13 V KotigaU      . 
108 6 114 

14 

last  year  of 
the     rotation. 

1913-14 VI Ditto 92 3 
95 15 

This  slight  de- 
parture   from 1914-15 VII Dalmir 100 1 

... 

101 
13  to  14 the  regular 

order  will  dis- 
1915-16 VIII Naintwar     . 

82 
1 ... 

83 
13  to  14 

appear  in  the second     rota- 
1916-17 

IX 
Ditto 

96 

3 
99 

14  to  15 tion. 
1917-18 X Ditto 

92 

1 
».. 

93 
15  to  16 

1918-19 XI Sahlra          , 130 3 ... 133 
12 

1919-20 XII Ditto 106 ... 
... 

103 11 
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It  is  evident  thut,  if  an  eiual  yield  were  required  from  year  to  year,  the  excess 

felling  rendered  necessary  by  the  superabundance  of  mature  c  'ops  shou'.d  be  spread 
over  several  years  instead  of  being  carried  out  in  1889-90. 

8.  Conversion  of  irregular  forest  into  coppice.— In  the  fore- 
goiDg  example  -it  has  been  assumed  that  the  forest  had 
already  been  under  coppice  treatmeat,  and  that  coQsequently 
there  existed  on  the  ground  a  more  or  less  complete  scale  of 
age-classes.  Generally  speaking,  hovve\rer,  this  is  not  the 
case  in  India  ;  and  the  crop  to  be  de^lt  with  not  infrequently 
consists  of  an  irregular  and  inferior  or  partially  ruined 
seedling  forest  or  scrub. 

In  any  case  the  forest  must  offer  one  of  two  conditions. 
The  number  of  young  trees  in  the  growing  stock  is  eitlier 
sufficient  or  insufficient  in  view  of  reproduction  by  coppice 
shoots.  In  the  former  case  the  conversion  of  the  crop  into 
coppice  offers  no  difficulty.  It  will  first  be  necessary  to 
decide  on  the  a  are  at  which  the  coppice,  when  created,  should 
be  exploited.  This,  unless  there  are  in  the  neighbourhood 
coppice  forests  of  the  same  kind,  must  be  more  or  less  a 
matter  of  guess-work.  Having  decided  on  the  age,  the  area 
to  be  worked  would  be  divided,  in  the  manner  already 

/explained,  into  as  many  coupes  as  there  are  years  in  the 
rotations,  and  one  of  these  coupes  would  be  clean  felled  each 

year. 
•  In  dealing,  however,  with  a  mature  or  over-mature  crop 

incapable  of  being  regenerated  by  coppice  shoots  it  is  neces- 
sary to  regenerate  by  seed  with  a  view  to  constituting  a  new 

crop  which  could  be  converted  into  coppice  while  still  com- 
paratively young.  Tor  this  purpose  the  forest  should,  as  in 

the  former  case,  be  divided  into  as  many  coupea  as  there  are 

years  in  the  age  at  which  it  is  proposed  to  exploit  the  cop- 
pice, and  the  regeneration,  either  by  natural  or  by  artificial 

means,  of  one  or  two  of  these  coupes  should  be  taken  in  hand 

each  year.  In  this  way  there  would  in  due  time  be  brought 
into  existence  a  complete  scale  of  age-classes  which  could 
then  be  converted  into  coppice  as  in  the  first  example.  In 
both  cases  cuttings  would  be  prescribed  in  a  table  of  fellings 
such  as  shown  at  page  77. 

9.  Supplementary  regulations:  preserving  belts  of  trees.— It  is 

always  useful  to  preserve  belts  of  trees — which  sometimes, 
for  climatic  reasons,  are  of  considerable  breadth — along  the 
roads,  main  division  lines  of  boundaries  of  the  simple  coppice 
compartments.  Such  trees  are  useful  in  many  ways;  they 
jprotect  the  coupes,  furnish  seed,  and,  when  required,  act  as 
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boundary  murks ;  and  they  adorn  the  forest.  The  establish- 
ment of  such  belts,  the  species  to  be  preserved,  etc.,  should 

therefore  be  considered,  and  if  necessary  should  be  prescribed 
in  the  working-plan, 

10.  Works  of  improvement.— The  works  of  improveaicnt 
required  in  coppice  forests  are  generally  limited  to  the 
re-stocking  oi  blanks,  which  are  common  enough  in  such 
forests,  and  in  some  cases  to  tlie  construction  of  ditches  or 
fences  for  the  exclusion  of  cattle.  Coppice  forests  are  not 
likely  to  be  formed  except  for  the  supply  of  fuel  in  the 
immediate  neighbourhood  of  villages  and  of  large  towns,  and 
therefore  in  situations  exceedingly  liable  to  trespass.  A 
ditch  or  a  wire  fence  is  often  the  cheapest  way  of  putting  a 
stop  to  cattle  trespass  which,  in  view  of  the  short  intervals 
at  which  the  stock  in  coppice  forests  is  renewed,  is  a  grave 
danger. 

Section  III. — The  workeng  scheme  under  the  coppice- 
selection  METHOD. 

1.  The  g'eueral  working  scheme.— The  coppice-selection 
method  of  treatment,  a  selection  method  in  which  reproduc- 

tion is  obtained  by  coppice  instead  of  by  seed,  is  ijelieved 
to  be  only  applied  in  India  in  the  treatment  of  bamboos,  of 

which  the '•' culms "  may  be  compared  to  coppice  shoots. Such  fellings  may  be  carried  on  simultancDusly  with  those 
under  whatever  method  of  treatment  is  applied  to  otiier 
species  in  the  forest  where  the  bamboos  are  growing.  The 
whole  bamboo  producing  area,  or  so  much  of  it  as  it  is 
desirable  to  exploit,  may  be  divided  into  two  or  three  coupes, 
which  are  visited  in  turn  every  two  or  three  years,  as  the 
case  may  be,  care  being  taken  always  to  leave  a  certain 
number  of  shoots  in  each  clump,  as  well  as  all  new  shoots 
under  two  years  in  age. 

Such  fellings  are  organised  and  prescribed  by  area  in 
the  way  that  would  be  followed  for  simple-coppice  worked 
on  a  very  short  felling  rotation.  The  possibility  regulates 
itself ;  and  all  that  is  required  is  to  parcel  out  the  area  into 
two  or  three  coupes  to  be  worked  in  regular  rotation. 

Section  IV. — The  working  scheme    under  the  beanch 
coppice  method. 

1.  The  general  scheme. -In  certain  parts  of  India,  notably  in 
hilly   or    mountainous   country,  the     inhabitants    practise 
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pruning  or  loppin^  off  branches  of  trees  for  firewood  and 
manure  or  for  fodder  or  litter  for  their  cattle.  Where  this 

practice  prevails,  the  transport  of  timber  to  a  distance  is 

frequently  out  of  the  question,  and  there  is  often  conse- 
quently more  material  than  the  people  can  utilise,  while 

fodder  during  the  winter  is  urgently  needed.  In  such  cases 
the  method  cannot  be  condemned,  as  it  is  perhaps  the  sole 

means  of  furnishing  the  fodder  required  ;  and  it  may,  there- 
fore, sometimes  be  necessary  to  recognise  it  as  a  justifiable 

modification  of  the  coppice  method.  Conifers,  which  in  the 
Himalayas  are  often  treated  in  this  way,  do  not  of  course 
throw  out  shoots  like  broad-leaved  genera;  but  the  smaller 
branches  left  and  new  shoots  springing  from  buds  on  these 
branches  replace  those  removed.  When  necessary,  the 
working  of  forests  according  to  this  method  may  be  organised 
in  the  same  way  as  for  ordinary  coppice  on  a  short  rotation 
of  from  5  to  10  years. 

2.  Modification  of  the  branch-coppice  method.— In  the  pasture 
©■rounds  of  some  countries  there  is  practised  a  modification  of 
this  method  which  consists  in  pollarding  all  the  trees  at  a 
height  of  5  or  6  feet  from  the  ground,  so  that  the  young 
shoots  produced  may  be  out  of  reach  of  cattle.  These  shoots 
are  removed  a  few  at  a  time,  as  in  the  coppice-selection 
method;  and  the  working-plan  consists  in  dividing  the 
area  into  a  few  coupes  to  be  cut  over  in  rotation,  and  in 
limiting  the  size  of  the  branches  to  be  cut.  The  larger 
branches  bear  seed  from  which  a  sujBBcient  number  of  young 
trees  are  produced  to  replace  the  old  pollards  as  they  decay  ; 
but  reproduction,  however  sought,  necessitates  the  exclusion 
of  cattle  until  the  young  trees  grow  out  of  reach. 

Section  V. — The  working  scheme  and  the  calculation 
OF     THE    POSSIBILITY   UNDER   THE  METHOD     OP    COPPICE 

"WITH  STANDARDS. 

1.  General  working  scheme.— The  method  of  coppice  with 
standards  is  applied  in  exactly  the  same  way  as  simple 

coppice,  the  difference  between  the  two  methods — a  very 
great  one — being  in  the  selection  and  reservation  of  the 
standards.  The  exploitable  age  is  calculated  for  the  under- 

wood only,  and  in  the  same  way  as  in  the  case  of  simple 
coppice :  the  age  of  standards  removed  being  then  always  a 
multiple  of  the  number  of  years  in  the  coppice  rotation. 
Generally,   however,   the  underwood  is   felled  at  a   more 
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advanced  age,  than  in  simple  coppice,  as  this  procedure 
tends  to  lengthen  the  stems  of  tbe  reserves  and  has  other 
advantages..  Tbe  possibility  is  prescribed,  as  in  simple 
co()pice,  by  area,  bnt  with  the  addition  of  a  rule  regulating 
the  constitution  of  the  reserve  of  standards  :  that  is  to  say, 
prescribing  the  number  of  stems  of  each  species  and  of  one 
rotation  which  must  be  reserved  at  each  exploitation,  and 
specifying  the  number  of  older  stems  to  be  felled. 

2.  Reservatiou  of  standards.— The  characteristic  of  the 
method  lies  in  the  reservation  of  the  standards,  and  the  value 

and  exact  constitution  of 'this  reserve  must  be  determined  with 
great  care.  The  number  and  proportion  of  each  class  of 
standards  have,  therefore,  to  be  decided.  The  total  number 
of  all  classes  that  can  be  retained  is  limited  by  the  fact  that 
standards  should  remain  isolated  after  they  are  first  marked 
and  until  they  are  felled.  The  maximum  number  per  acre 
is,  therefore,  the  area  of  one  acre  divided  by  tlie  average 
area  covered  by  the  crown  of  one  mature  standard  ;  but  the 
number  that  is  reserved  in  practice  depends  on  the  species 
both  in  the  reserve  and  in  the  coppice.  As  regeneration 
is  principally  obtained  by  means  of  coppice,  the  cover  of  the 
Standard  trees  must  not  be  of  a  kind  to  unduly  interfere 
with  the  development  of  the  stool  shoots.  Provided  no  such 
interference  occurs,  the  greater  the  number  of  standards  the 
better;  as  this  reserve  enormously  increases  both  the  capital 
value  and  the  revenue.  The  value  of  the  coppice,  as  com- 

pared with  that  of  a  fully  established  reserve  of  standards,  is 
insignificant. 

The  following  example  exbibits  the  method  by  which  the  number  o£  standards 
can  be  arrived  at,  and  the  influence  of  the  reservation  on  the  revenue  and  capital  value 

of  the  forest.  It  -will  be  assumed  that  the  length  of  the  rotation  is  20  years  ;  that  the 
maximnm  age  uf*  to  which  the  standards  can  be  preserved  is  80  years  ;  and  that  it  has 
beeu  found  bj  experiment  that  the  cover  of  the  trees  of  different  ages  is  as  foUowo  :— 

Sqaare  feet. Trees  of  one  rotation  or  20  years  each  .         ,         ,         .  30 
„          two  roiatioDS    <10    „  .          .          i          ,  loO 
„          three    „             60     „  ,          ...  400 
„          four      „             80     „  ....  600 

Tbe  number  of  sqnare  feet  in  one  acre  is  43,560  ;  and  as -^;^= 72,  a  crop  of 
that  number  of  trees  of  80  years  old  would  form  a  complete  crop  on  one  acre.  Let  us 
suppose  th  il,  in  view  of  this  Kiid  from  observation  on  the  spot,  it  is  decided  that  the 
total  number  of  stnndards  per  acre  should  not  exi-eed  about  40  trees,  and  that  trees  of 
from  60  10  80  \eai3  old  have  a' tained  the  most  useful  dimensions  they  can  reach 
while  8'iu"d  ;  alo  that  it  has  been  estimat-'d  that  only  nbont  a  third  of  the  stems 
fir-t  r-'served  cai  be  ajrain  re^erved  with  advantage  at  the  second  rotati  >n,  and  so  as 
regards  these  again.     There  should,  th  i-eore,  be  reserved  at  each  exploitation — 

27  standards  of  one  rotation. 

9        „  „  tw'i  r-tatious. 
3         „  „  three      „ 

G 
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Ab  «oon  as  the  capital  was  congtituted  tbe  number  of  standards  to  be  felled  at 

each  exploitation  would,  therefore,   be  : — 

.        27 
•  •  t  «7 

3 

0- 

"When  the  capital  was  f  uUj  constitated  and  jusj  before  each  conpe  was  felled  there 
would  be  per  acre  ̂ in  additi  >n  to  the  coppice  containing  27  standards  of  one  rotation 
about  to  be  reserved  and  covering  an  area  of  810  sq  tare  feet)  :  — 

Sqoare  feet. 

27  trees  of  two  rotations  covering  .         .         ,         .    4,050 
9    „      „  three         ,,  „  ....    3,600 
3     „       „  four  „  „  «...     1,800 

Trees  of  one  rotation,   felled     0, reserved 

„      „  two  rotations,     „       18, 

*> 

„      „  three      „             „         6, 
»»       « „      „  four       „             „        3, 
jj       • 

There  woald  b€  felled  at eac h  coupe  — B     B 

8  trees,  40  years  old 
6    ..       60      „ 
3    ..       60      ..        „ 

@      5=»0 
„    10=60 
„    20=60 

Coppice                ElOa- 

100: 

-    4 

210 

>cl0.260 

13.560     -76 

Total        .   286 

TOTAl  ABEA  COTEBED  .      9,450 

The  maxiinnm  area  covered  by  the  stand  irds,  iucluiing  that  oovwel  by  the 
trees  about  to  be  resei-ved,  would,  theref  tre,  oaly  amount  to  one-fourth  of  th)  totil 
area.  For  the  particular  species  concerned  it  would,  by  hypothesis,  hare  already  bean 
ascertained  that  the  room  left  for  the  coppice  growth  is  sulfide  nt. 

Ab  regards  the  effect  of  the  reservation  on  th3  capital  value  of  the  f  jrest  aid  on 
the  reveuue,  we  may  assume  the  net  value  of  the  tree  of  49  years  old  to  be  R5,  of 

60  years  old  RIO,  and  of  80  years  old  R20  ;  and  tha' an  acre  completely  stocked 
with  simple  ccppice  20  years  oil  produces  at  each  felling  a  net   profit   of    ElOO.     Tna 

effect  of  t'ae  reservation  of  the  standards  would 
therefore  be  to  raise  the  ,net  value  of  each  one- 
acre  coupe  when  the  crop  is  mature  from  E103  to 
R286,  and  the  net  annual  revenue  p?r  acre  from 
E5  to  S14|.  Ca])italis9d  at  4  per  cent,  the  value 
of  the  forest  cropped  with  simple  coppice  would  be 
E125  per  acre;  while  with  standards,  the  value 
would  be  E360.  The  results  may  in  many 
cases  be  even  more  favourable  to  compound  cop- 

pice. In  selecting  the  standards  attentioa  is  paid  to  their  origin, 
their  species,  their  shape,  their  condition  of  growth  and  their 
position  in  the  crop.  Seedling  poles  should  be  preferred  to 
coppict^,  because  they  are  longer  lived.  Where,  however, 
seedlings  are  not  found,  sound  shoots  from  yo'jng  and  small 
stools  may  be  chosen.  Only  such  species  as  furnish 
valuable  timber  should  be  reserved  ;  inferior  trees  should  not 
be  selected.  It  <  is  not  necessary  to  reserve  the  prescribed 
number  of  standards  in  every  acre  or  coupe :  only  well- 
shapen,  straight,  sound  and  vi^oroua  stems  should  be 
chosen,  and  they  should  be  selected  in  places  where  it  will  be 
possible  for  them  to  thrive.  This  should  all  be  prescribed 
in  a  regulation  attached  to  the  statement  of  fellings. 

3.  Supplementary  re«:ulatioiis.— The  importance  of  a  nume- 
rous and  well-constituted  reserve,  formed  chiefly  of  stems 

which  have  sprung  from  seed,  has  been   explained.     There 
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is,  however,  a  likelihood  of  tlia  seedliags  not  hela^  fortli- 
oomiag  owin^  to  their  beiag  suppressed  by  th3  fastar  groying 
coppice.  Means  are,  therefore,  so:iiP/tiiii33  taken  to  foster 
them  by  cleaaiugs  duriug  the  early  years  of  their  existeace. 
Such  cleanings  are  frequently  conducted— every  year  or 
every  two  or  three  years  acc3rding  to  the  species  and  the 
rate  of  growth — until  th^  coppice  has  attained  a  certain  age, 
5,  10  or  15  years,  when  they  are  as  a  rule  discontinued.  In 
certain  instances  it  may  be  advisable  to  make  a  thinning  2  or 
3  years  before  the  coppice  is  felled,  in  view  to  the  better 
dev^elopment  of  such  stems  as  will  probably  be  selected  for 
standards. 

4.  Coiiversiou  of  irregular  high  forest  into  coppice  with  stand- 
ards.—This  conversion,  except  as  regards  reserving  standards, 

can  be  done  in  exactly  the  same  manner  as  has  been  ex- 
plained with  regird  to  simple  coppice.  If  there  is  a  suffi- 

ciency of  young  trees  capable  of  producing  coppice  shoots, 
the  conversion  can  be  commenced  at  once,  the  forest  being 
■divided  into  coupes  to  be  felled  in  rotation,  just  as  if  these 
coupes  already  contained  coppice  growth.  Otherwise  it  will 
be  necessary  first  to  constitute  youug  crops  which  can  then 
be  operated  on  as  in  theformsr  case.  The  yoang  growth  can 
either  be  obtained  naturally  by  regeneration  fellings  or  arti- 

ficially by  sowing  or  planting.  The  reservation  of  the 
standards  obviously  presents  no  difficulty.  The  stems  it  is 
wished  to  retain  are  immediately  selected,  and  the  reserve 
constituted.  Even  where  the  crop  is  so  mature  that  it  is 
necessary,  before  applying  the  new  method,  to  obtain  a 
young  growth,  trees  should  be  maintained  with  a  view  to 
constituting  the  reserve  with  the  desired  proportion  of  older 
stems  when  the  coppice  fellings  can  be  begun.  The  possi- 

bility, which  will  be  by  area  for  coppice  conversions  when 
undertaken  direct,  may  be  calculated  in  the  same  way  as 
already  stated  for  ordinary  coppice  fellings. 

5.  Transformation  of  simple  coppice  into  coppice  with  standards.— 
The  operation  of  converting  simple  coppice  into  coppice 
with  standards  is  very  simple ;  but,  in  order  to  produce  the 
desired  capital,  it  has  to  be  spread  over  as  many  rotations 
as  are  necessary  to  obtain  standards  of  the  oldest  age  desired. 
It  merely  consists  in  the  reservation  of  the  required  number 
and  kind  of  standards  in  each  coupe.  Beyond  prescribing 
the  reservation  of  standards,  no  change  in  the  working-plan 
would  be  required.     Ttie  fellings  would   otherwise   be   or* 
ganised  as  already  explained. 

o  2 
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Section  VI. — The  working  scheme  under  the  method 

OF   CLEARANCES. 

1.  General  working  sclieme.— lliis  method,  as  already  ex- 
j^lained,  includes  several  different  forms,  vis.,  clearings  on 
adjacent  areas,  clearings  on  alternate  parallel  strips,  and  clean 

fellings  -with  artificial  regeneration.  In  all  these  modifi- 
cations the  possibility  is  determined  by  area,  as  in  the 

method  of  simple  coppice,  and  the  number  of  coupes,  if 
annual,  is  in  each  case  made  equal  to  the  number  of  years, 
in  the  exploitable  age;  if  biennial,  to  half  the  number  of 
years,  etc.  Tlie  fellings  are,  however,  prescribed  with  some 

slight  diti'erences  in  each  of  the  modifications. 
In  the  system  of  clearings  on  adjacent  areas  the  exploit- 

able age  having  been  determined,  the  whole  area  is  divided 
into  as  many  coupes  of  equal  fertility  or  equal  resources 
as  there  are  years  in  the  exploitable  age,  or,  if  necessary, 
into  one-half  or  one-third  as  many  biennial  or  triennial 
coupes,  one  of  which  would  be  felled  every  year  or  every 
two  or  three  years,  as  the  case  might  be.  The  clearances 
made  may  be  either  clear  fellings,  or  a  certain  number  of  trees 
may  be  reserved  to  grow  to  a  larger  size  and  to  assist  in  the 
regeneration  by  the  seed  they  shed.  Where  no  trees  are 
reserved,  natural  regeneration  by  seed  can  only  be  secured 
from  seed  shed  by  adjacent  trees,  and  the  average  area  of 
the  clearances  should,  therefore,  be  small. 

The  object  of  the  strip  system,,  which  is  the  same  in 
principle  as  that,  of  the  method  of  adjacent  areas,  is  to  ensure 
natural  legeneration  taking  place  over  large  areas.  With 
this  object  long  narrow  strips  are  marked  out  on  the  ground, 
and  every  alternate  strip  is  cleared  until  the  whole  area  has 

"been  traversed,  wiien  tlic  alternate  strips,  omitted  at  the 
first  passage  of  the  cuttings,  are  clean  felled  iu  their  turn. 
By  these  means  a  newly  felled  coupe  has,  as  it  were,  a  hedge 
of  t^eed  bearing  and  sheltering  trees  on  either  sid*^  of  it. 
Larger  areas  may  obviously  be  felled  witliout  risking  failure 
of  reproduction  than  in  the  case  of  tlie  method  of  adjacent 
areas,  and  as  in  that  method  reserves  may  be  left  if 
desirable. 

The  system  of  clean- fellings  with  artificial  regeneration  is 
applied  in  the  same  way  as  tlie  metiiod  of  clearings,  except 
that,  instead  of  trusting  to  rt  production  from  seed  falling 
from  the  reserved  trees  or  from  the  adjacent  forest,  the   area 



85 

felled  is  planted  up  or  sown  each  year.  The  size  of  the 
coupes  may  obviously  be  as  large  as  can  conveniently  be 
re-stocked  artificially ;  and,  unless  re-stocking  fails,  the  ideal 
or  normal  type  of  forest  may  be  ajiproached  very  closely 
under  this  method.  The  cost  and  ditiiculty  of  successfully 
re-stocking  large  areas  are-  the  chief  drawbacks  to  its 
employment. 

Section    VII. — The   working    scheme  and  the  calcu- 
lation  OF  THE     possibility    UNDER    THE   METHOD    OF 

stokeyed  forest. 

1.  Geueral  working-  scheme.— In  applying  this  method  the 
number  of  stems  of  each  age  or  size-class  to  be  reserved  must 
be  decided  on.  This  number  is  deduced  from  the  area  covered 

by  the  crown  of  the  average  tree  of  eacii  size-class  and  fro ai 
the  rate  of  growth.  The  difference  in  age  between  each  class 
is,  we  may  assume,  equal  to  the  length  of  the  felling  rotation ; 
and  the  classes  must  be  formed  so  that  the  trees  of  one  class 

will  attain  the  dimensions' of  the  nexf  higher  class  during 
that  interval.  Or,  if  preferable,  the  size-cla«:ses  may  first  be 
decided  on,  and  the  length  of  the  felling  rotation,  based  on 
the  rate  of  growth,  may  bs  made  to  correspond. 

Thus  suppose  that  the  diameters  of  the  size-classes  determined  on  are :  below 
|,'  I'  to  1',  1'  to  ly,  1|'  to  2',  and  over  2  feet  j  that  tre33  of  2  feet  diameter  have 
attained  their  maxioQum  utility;  and  that  the  rate  of  growt;h  is  such  that  in  about 
30  years  the  trees  of  the  lowest  dimension  in  one  diss  attain  to  minimnm  size  for 
the  next  higher  class.  This  period  of  30  years  would,  therefore,  be  taken  as  the 
length  of  the  felling  rotation.  In  such  a  forest  the  capita!,  when  normally  constituted, 
would  consist  of  four  age-classes,  each  occupying  one-fourth  the  total  area.  Thus  ia 
one  acre,  containing  43,560  square  feet,  each  ige-cliss  would  cover  one-fourth  of  this 
area,  or  10,890  square  feet.  There  would  be  no  crops  composed  of  trees  over  2  feet  in 
diameter,  as  in  theory  these  would  be  exploited  as  soon  as  they  reached  that  size  :— 

Class      I,  stems  over  2  feet  diameter,  occupying 

„      II,     „        „     1|  to  2  feet  diameter,  occupying 

i>      -'•i'f      >j  »      -L      )>  ■I2'   s»  )i  j> 
>j       J- '>      ,j  >j      2'      »»  ̂  loot  „  ,, 

I,       V,     „        „   below  4    „  ... 

Total 

In  order  in  ascertain  the  nunber  oE  stems  of  each  chss,  it  would  be  necessary  to 
measure  the  areas  covered  by  the  crowns  of  the  average  trees  in  each  class.  We  w'll 
assume  these  areas  to  be  as  follows  :— 

Class      I   900  square  £e€t. 

i>       II         ••••••'•         •        62o      ,,        ,f 
„  in   »      .      .      400    „      „ 

j»      IV          ••.•.<<<        100      ,,         „ 

„      V  (dominant  stems)   25      „        „ 

2ia. 

,    10,850  square 
feet, 

.     10,890 » >> 

.     10,890 

»' 

>» 

.     10,890 3> 

>i 

.     43,560 
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The  nniribrrof  trees  of  each  class,  when  llie  capital  has  been  constitutecl,  i» 
evidently  the  area  covered  by  the  dass  (10,880  square  fcefi,  divided  by  the  average 
area  covered  by  one  crown  of  that  class  ;  ard  would,  therefore,  be  as  follows  : — 

Class      I    0  trees. 
»       II    17      „ 
..III    27      „ 
M      IV    108      „ 
,.        V    436      „ 

In  the  crurse  of  30  years,  according  to  the  assumption  made,  all  the  irees  in  each 
class  atlainthe  next  higher  class.  If,  therefore,  diuing  this  in^eiTal  we  fell  thcf 
difference  in  numbers,  the  capital  will  remain  unaltered.  This  operation  may  be 
tabulated  as  follows  :— ̂ 

CtASS. FeUed. lieserved. TOTAI,. 

I      . 

17 

... 

17 

II     . 
10 

17 

2r 

Ill     . 81 

27 

108 

IV   . 
328 

108 436 

At  the  end  cf  the  thirty-year  period  the  crop  on  the  ground  would  thus  be  the 
normal  capital.  The  jlace  of  the  young  growth  in  class  V  at  the  commencement  of 
the  period  would  be  taken  by  a  new  stock  of  seedling  which  would  occopy  one-fourth 
of  the  area,  i.e.,  the  portion  not  covered  by  the  standards  reserved. 

This  method  is  applied  in  the  same  way  as  the  selection 
method.  Ihe  forest  is  divided  into  whatever  niimher  of 
annual  or  periodic  coupes  the  felling  rotation  requires,  and 
the  number  of  trees  to  be  felled  each  year  is  prescribed. 
The  number  of  stems  to  be  felled  in  each  size  or  a^e-class 
should  be  stated. 

When  first  applying  such  a  method  to  a  forest,  the  num- 
ber of  stems  to  be  felled  would  not  of  course,  as  in  the 

example  given,  be  the  difference  between  the  numbers  of 
trees  in  the  various  classes.  In  such  a  case,  the  number  of 
stems  to  he  left  on  the  ground  having  been  determined  in 
the  manner  explained,  reference  would  be  made  to  the 
results  of  the  enumeration,  and  the  number  of  trees  to  be 
felled  would  be  deduced  therefrom. 

Thus,  suppose  an  enumeration  of  the  block  or  compartment  to  be  exploited,  con- 
taining 200  acres,  gives  the  following  results  :— 

Class I 
II 

III 

IV V 

470  trees ;  or 

,     5,656     „ '  „ ' 
3,388     „  ,, 

.    2fi,690    „  „ 

.127,400    „ 

2  trees  per  acre. 28     „        „ 
17'  „  „ 

133.  „  „ 
637    ,1        „ 



11 
>t 1) 11 

III 

»» 

t> 

0 
IV »l 

ft 

15 

87 

In  order  that  the  capital  should  be  constitated  in  the  manner  required,  it  would 
be  necessary  at  the  first  operation  to  fell  and  reserve,  on  an  average  per  acre  of  the 

coupe : — 
Of  Class     I  trees ;  to  fell   2  trees ;  reserve  «  •  •  0  trees. 

»i  •  .  •  17         „ 
M  •  •  •  17         „ 

»»  •  •  •  118        „ 

There  wonld  be  reserved  of  Class  IV  118  trees,  instead  of  108,  to  make  up  for  the 
deficient  number  of  trees  reserved  in  Class  III. 

It  need  hardly  be  said  tliat,  when  a  mixed  crop  is  dealt 
Tvith,  the  felling  of  each  species  should  not  be  separately 
prescribed  as  has  been  sometimes  done  in  Indian  working- 
plans.  At  most  the  relative  proportion  of  each  kind  should 

be  prescribed.  This  "  storayed  forest  "  method  of  treatment 
has  been  seldom  described,  though  it  has  been  largely 
applied  in  certain  parts  of  Prance.  It  is  stated  to  be  parti- 

cularly wellsuited  to  hill  forests,  in  which  the  uncovering 
of  the  soil  leads  to  a  dense  growth  of  forest  weeds  and  thus 
prevents  reproduction. 

Section  VIIL— The    woreing  scheme    and  the  CALcr- 
LATIOX    OF     THE    POSSIBILITY     UNDBK    THE   METHOD   OF 

SELECTION  FELLINGS. 

1.  Tiie  g'eiieral  working  scheme.— The  method  of  selection 
fellings  consists  in  felling  here  and  there,  as  they  are  found 
growing  and  according  to  certain  cultural  rules,  such  of  the 
exploitable  trees  as  it  is  calculated  will  not  exceed  the  pos- 

sibility of  the  forest.  Theoretically,  every  acre  of  a  selec- 
tion-worked forest  should  be  felled  over  each  year ;  but,  as 

the  trees  felled  would  be  so  scattered  that  it  would  often  not 
be  profitable  to  remove  them,  it  is  usual  to  fell  over  a 
portion  of  the  area  each  year  and  thus  work  over  the  whole 
area  in  a  given  period,  or  felling  rotation,  at  the  end  of 
which  the  portion  first  fvorked  is  again  taken  in  hand.  The 
working-plan  thus  prescribes  the  number  of  years  in  which 
the  whole  area  is  to  be  worked  over,  that  is,  the  felling 
rotation ;  the  area  which  is  to  be  worked  each  year,  cr 
during  a  short  period  of  years  ;  and  it  limits  the  quantity  of 
material  to  be  removed,  annually  or  periodically,  to  the  total 
production  over  the  whole  area  during  the  year  or  period 
concerned. 

Thus  the  working-plan  might  be  to  the  effect  that  each  year  there  will  be  felled 
by  the  selection  method,  on  one-tenth  of  the  area  of  the  forest,  such  and  sach  a 
number  of  trees. 
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3.  Leugtli  of  (he  felling  rotation.— The  first  step  towards 
introducing  order  in  the  working  consists  in  restricting  the 
locality  to  be  worked  over  each  year  or  period  to  a  definite 
area.  The  object  of  this  is  to  keep  the  extent  of  each  separate 
felling  Tvitliin  manageable  limits ;  to  conduce  to  ePFective 

supervision  of  the  woi*k ;  and  to  render  the  extraction  of 
produce  easier  and  less  expensive.  Theoretically,  every  acre 
of  the  whole  area  ought  to  be  worked  each  year  by  the 
removal  of  the  exploitable  trees.  Eut  this  would  not  be 
practicable ;  as  the  trees  to  be  felled  would  be  scattered  over 
so  large  an  area  that  it  would  not  be  profitable  to  remove 
them.  It  is,  therefore,  necessary  to  decide  what  time  may 
be  allowed  to  elapse  between  successive  fellings  in  the  same 
place,  and  having  determined  this,  to  divide  the  forest  into  a 
corresponding  number  of  coupes,  one  of  which  will  be 
exploited  each  year  or  period. 

Where  the  possibility  is  calculated  by  the  usual  Indian 
methods  and  prescribed  by  number  of  trees,  it  may  be  found 
convenient  to  make  the  length  of  the  felling  rotation  equal 
to,  or  a  sub-multiple  of,  the  average  number  of  years 
required  for  trees  of  the  lowest  girth  of  the  second  class  to 
attain  the  lowest  exploitable  size.  In  other  cases  it  may  be 
found  that  the  felling  rotation  should,  in  order  that  the 
working-plan  may  be  as  simple  in  construction  as  possible, 
be  a  sub-multiple  of  the  exploitable  age.  This  can  easily  be 
done  by  slightly  enhancing  or  reducing  the  calculated 
exploitable  age.  There  is  nothing  wrong  in  such  an  adjust- 

ment ;  for  it  is  ridiculous  to  suppose  that  the  calculated  rate 
of  growth  is  so  accurate  that  a  variation  of  a  few  years  either 
way  will  make  any  material  difference. 

Within  limits,  it  is  a  matter  of  comparatively  small  im- 
portance from  a  sylvicultural  point  of  view  at  what  intervals 

of  time  fellings  are  repeated  in  the  same  area.  With  a  short 
as  compared  to  a  longer  interval,  the  area  gone  over  at  each 
felling  is  larger,  and  the  quantity  of  produce  removed  is  less 
per  unit  of  area ;  while  the  crop  has  a  shorter  time  in  which 
to  recover  from  any  injurious  effects  attributable  to  the 
operation  of  felling.  Practical  considerations,  as  regards 
transport,  supervision,  etc.,  should  for  the  most  part  deter- 

mine the  question.  The  interval  should  be  long  enough  to 
prevent  injury  to  the  crop  as  a  whole  from  the  too  frequent 
repetition  of  fellings  in  the  same  area,  and  should  be  sufli- 
ciently  short  to  enable  dead  or  dying  trees  to  be  removed 
in  good  time.     In   some  Indian  working-plans  as  long  an 
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interval  as  30  years  has  been  adopted.  Usually,  however,  not 
more  than  10  or  15  years  is  taken;  and,  where  the  demand 
is  intense,  even  a  shorter  interval  may  be  adopted  with 
advantage. 

The  above  considerations  may  be  expressed  in  the  form 
of  rules  as  follows  : — 

(i)  The  felling  rotation  must  be  short  in  order  to 
permit  of  the  extraction  of  deteriorating  trees 
before  these  lose  their  value. 

(ii)  The  length  of  the  felling  rotation  must  be  suffi- 
cient to  repair  all  damages  which  may  have 

been  caused  in  felling  over  the  area  and  in 
extracting  the  produce. 

(iii)  A  very  short  felling  rotation  may  give  too  large 
felling  are.'^is,  and  thus  inordinately  increase 
the  cost  of  extraction. 

(iv)  A  short  felling  rotation  may  necessitate  too  fre- 
quent re-enumerations,  which  unnecessarily 

increase  expenditure. 

(v)  A  long  felling  rotation  may  lead  to  too  heavy  an 
exploitation  in  each  felling  area. 

(vi)  The  felling  rotation  should  either  be  made  equal 
to  the  average  number  of  years  required  for 
trees  of  the  lowest  girth  of  the  second  class  to 
attain  the  lowest  exploitable  size,  or  the  fell- 

ing rotation  should  be  a  sub-multixde  of  the 
exploitable  age. 

The  determination  of  the  felling  rotation  and  the  corresponding  division  of  the 
forest  into  conpes  is  essential  to  methodical  workinjj.  In  some  cases,  in  India,  the 
application  of  the  selection  method  has  merely  consisted  in  the  prescription  of 
certain  cultural  rules  without  any  annual  coupes.  Such  plans  miss  the  point ;  they 
do  not  serve  what  ought  to  be  their  chief  purpose,  namely,  the  introduction  of  order 
into  the  working. 

3.  Period  for  which  fellings  are  prescribed. — The  fellino-s 
should  always  be  prescribed  for  one  or  more  complete  felling 
rotations  as  in  that  period  they  should  pass  over  the  whole 
area  of  the  working»circle. 

4.  Area  to  be  operated  ou — The  area  to  be  taken  in  hand  is 
determined,  as  has  been  described  for  simple  coppice,  by 
dividing  the  working-circle  into  a8  many  areas  of  equal 
forest  resources  as  there  are  years  or  periods  of  years  in  the 
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felling  rotation.  There  is,  however,  this  difiference  that  these 
areas  are  often— -for  instance  in  a  mixed  crop  for  which  one 
species  out  of  many  is  exploited— exceedingly  large ;  so  that 
instead  of  each  block  containing  a  number  of  coupes,  each coupe  may,  in  some  cases,  Include  a  number  of  blocks  or 
compartments. 

5.  Order  to  be  followed  in  the  fellings   The   order  of    the 
fellings  is  of  less  importance  in  the  selection  method  of 
treatment  than  in  any  other.  It  will,  however,  generally  be 
convenient— and  there  will  rarely  be  reasons  for  adopting 
another  course—that  the  fellings  should  follow  one  another 
in  regular  order  on  the  ground. 

6.  The  Possibility  :  Limitation  of  the  fellings.— The  limitation 
of  the  material  to  be  removed  may  be  effected  in  several  ways, viz.  ;— 

(«)  by  cultural  rules  :  the  principal  fellings  being  in 
addition  limited  to  over-mature  trees  or  to- 
trees  above  a  given  exploitable  girth  ; 

{b)  by  prescribing,  in  addition  to  cultural  rules,  the 
quantity  of  material,  to  be  felled,  either  by 
number  of  trees  or  by  volume. 

{a)  Fellings  limited  hy  cultural  rules. — The  cultural 
rules  prescribing  the',  method  of  making  the  fellings  should 
be  easy  to  understand  and  of  general  application ;  and  they 
should  also  ensure  that,  as  far  as  possible,  more  material 
than  the  fores't  produces  will  not  be  removed.  Where  the demand  and  consequently  the  fellings  are  very  light  nothing 
more  is  required  than  to  fix  the  diameter  below  which  trees 
must  not  be  felled,  or  to  limit  the  fellings  to  the  removal, 
here  and  there,  according  to  the  principles  of  the  selection 
method,  of  such  trees  as  are  over-mature  or  are  above  a 
certain  girth. 

Such  general  rules  sufficiently  limit  the  fellings  where 
the  crop  is  already  constituted  according  to  the  selection 
type  or  where  there  is  a  good  executive  staff.  But  where, 
as  often  happens,  this  is  not  the  case,  there  is  danger  of  such 
simple  rules  being  unintelligently  or  unscrupulously  applied. 

To  meet  the  difficulty  it  is  well,  when  dealing  iffith  large  irregular  forest  massep, 
to  supplement,  as  in  the  following  example,  the  general  rules  by  hints  or  divectiona, 
conveyed  in  the  "  Remarks"  column  of  the  description  of  each  block,  regarding  the nature  of  the  fellings  to  be  made  :— 
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Description  of  Compartments. 

ji 

AXXA   IN  ACBSB. 

Confignration 
and  aspect. 

Soi). Stock. 

Beiiibeb. 

o 
13 a 

uct- 

ound. 

rc
a.
 Suggestions  as o 

•^ 

-3  I-      a 

o  to' 

to  future s a 
C3 

Pi®  1  ̂ 
trea  ment,  etc. 

•5 

1 »4 

P     |h 

102 

32 

25   169 Intersected  by  nn- Granitie.  Sandy About  one-fifth  open The     mature   trees 

merons     narrow- clay ;        very grassy    bl  a  n  k  s. on    the     edges   of 
fopped        ridgCB. 

deep. 

with  a  few  mature blanks,  as   well  as 
All    aspects    are ban,     rai,     laari, tho=e  on  the  open 

1 represented.   Ora- etc.    Stocked  por- grassy          slopes. 

s d  ients     2S°-  30°. 
tions           contain shoold    be  left    as go 

Altitade   6,000  to mat  are    oaks  and scel-bearers  :   and 

§ [ 
6,300  feet. kokat,  with  a  few the     few        trees 

^ rai,  ban,  ayar,  and, which       can      be 
1 tnrans,  except  in, taken   out   should 
1 nalas  where  some 

only       be     felled 
1 

saplings  are  found.: along  nala?.  Grass 
Nearly     all       old blanks    might  be 

1 

trees  unsound. planted  up. 

The  cultural  method  of  organiziag  selection -worked 
forests  is  especially  applicable  to  the  irregular  aud  partially 
ruined  condition  so  frequently  to  he  dealt  with  in  the  forests 
of  India,  where  enumeration  surreys  would  often  be  waste 
of  time  and  money.  The  method  is  also  applicable  to  forests 
in  which  it  is  merely  desired  to  retain  the  cover.  In  the 
latter  case,  the  fellings  would,  of  course,  be  limited  to  the 
removal  of  dead  or  decaying  trees. 

But  the  method  enforced  in  the  manner  explained 
above  is  attended  with  the  drawback  that  there  is  no  means, 
other  than  by  personal  inspection,  of  checking  its  correct 
application.  The  only  extraneous  control  that  can  be 
exercised  over  its  application  is  with  regard  to  the 
area  exploited;  and  all  the  prescriptions  on  this  subject 
might  be  rigidly  adhered  to  while  the  far  more  important 
cultural  rules  were  being  misapplied.  Hence,  where  possible, 
it  is  always  preferable  to  determine  the  quantity  of  material 
that  may  annually  or  periodically  be  removed  with  safety, 
and  to  limit  tbe  fellings  to  this  maximum  quantity  while 
subordinating  them  to  cultural  rules. 

Thtis  the  fellings  might  be  limited  to  the  removal  of  the  exploitable  or  mature 
trees  existing  in  the  forest  in  the  time  which  it  takes  to  replace  them. 

The  nnmter  of  first  class  trees  existing  in  the  forest  having  been  ascertained  hy 
enumeration,  as  well  as  the  number  of  years  required  for  trees  of  the  lowest  girth  of 
the  second  class  to  attain  the  lowest  exploitable  size,  the  maximum  number  of  trees 
which  it  may  be  possible  (subject  to  sylvionltnral  considerations)  to  cut  annually  may 
then  be  determined  by  dividing  the  former  figure  by  the  latter. 
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(6)  Fossihility  fixed  by  number  of  trees  or  by  volume. — 
The  number  of  trees  or  the  volume  of  material  which  is  to  be 

felled  may,  ■v\hen  precision  is  required,  be  calculated  in  a 
variety  of  different  ways.  It  will  be  sufficient  here  to  indi- 

cate one  or  two  practical  methods,  which  have  found  appli- 
cation in  India  and  elsewhere.  Tiie  various  methods  to  be 

dealt  with  mav  be  classified  as  follows  :— • 

Possibility  by  number  of  trees — 
(^)  Limitation    of    fellings    determined    by   rate   of 

growth  ; 

(//)  Brandis'  method. 

Possibility  by  volume— 
{iii)  The  French  method  ; 

(l^?)  Von  Mantel's  method. 
The  prescription  of  the  possibility  by  volume  possesses 

the  advantage  that  it  secures  a  more  equal  outturn  from 
year  to  year ;  but  this  in  India  is  often  a  matter  of  com- 

paratively small  importance.  On  the  other  hand,  the  appli- 
cation of  the  volunetric  method  requires  nice  calculations 

based  on  exact  measurement  and  enumeration  of  the  whole 
standing  crop  ;  and  this  difficult  and  expensive  undertaking 
must  be  repeated  periodically.  For  this  reason,  and  because 
frequently  in  a  mixed  crop  only  one  species  is  exploitable  or 
only  trees  of  large  size  are  saleable,  the  volumetric  method 
is  in  India  under  present  conditions  of  forestry  inferior  to 
that  of  prescribing  the  possibility  by  number  of  trees. 

{i)  Limitation  of  fellings  determined  by  the  rate  of  growth. 

It  was  explained,  when  discussing  at  pages  2Jd  and  26  the 
formation  of  the  growing  stock,  that,  in  a  normal  forest, 
the  number  of  trees  which  attain  exploitable  dimensions  in 
a  given  period  practically  represents  the  possibility  of  the 
forest  for  that  period.  As  it  is  possible  to  estimate,  for  a 
short  period  in  advance,  the  number  of  trees  in  a  forest 
that  will  become  exploitable  and  to  determine  with  some 
accuracy  whether  the  crop  approaches  the  normal  type  or 
not,  the  principle  may,  in  some  cases,  be  usefully  applied 
to  selection  workins:  iu  forests  in  which  the  trees  can  be 
enumerated. 

Suppose  a  forest  in  which  trees  of  all  ages  are  well  represented  and  fairly  evenly 
distributed,  and  in   which    the  rate  of  growth  is  such  that  in  the  course  of   30  years 
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trees  of  4|  feet  girth  attain  the  minimum  exploitable  girth-limit  of  6  feet.  In  th© 
course  of  i30  years  all  the  trees  now  4i  to  6  feet  in  f;irth  would  be  removed.  Pro- 

vided, therefoie,  that  trees  of  all  sizes  now  from  4^  to  6  feet  girth  were  properly 
represented  in  the  crop,  and  v ere  felled  as  they  attained  to  6  feet  girtli,  the  annual 
pcssibility  would  theoretically  amount  to  oce-ihirtieth  of  the  total  number  of  trees 
above  4|  feet  in  girtli  standing  in  tlie  forest.  In  practice  since  the  exploitable  size 
is  a  minimum  only  and  since  merely  a  portion  of  the  forest  is  gone  over  annually, 

a  stock  of  exj'loi' able  trees  has  to  be  accumulated  and  the  possibility  is  necessarily 
something  less,  as  will  be  explained  in  the  example  given  below. 

As  an  adjunct  to  cultural  rules,  and  subject  to  such 
restrictions  as  common  sense  and  knowledge  of  sylviculture 
dictate,  the  principle  here  sketched  may  often  be  applied  with 
advantage.  It  may  even,  with  some  sacrifice  of  accuracy, 
be  used  to  limit  the  fellings  in  forests  in  which,  for  any 
reason,  it  is  inexpedient  or  impossible  to  carry  out 
complete  enumeration  surveys  in  advance  of  the  working. 

In  sucb  cases,  all  that  is  necessary  is  to  determine 
the  average  rate  of  growth  of  the  principal  species  when 
approaching  maturity  and  the  length  of  the  felling  rotation, 
and  to  prescribe  by  a  simple  rule  the  proportion  of  the  trees 
above  certain  dimensions  growing  in  each  coupe  that  may  be 
removed  in  each  felling. 

Thus,  suppose  that  for  the  forest  dealt  with  in  the  last  example  it  were  deter- 
mined to  work  over  the  whole  area  in  ten  years  by  annual  coupes  of  one-tenth 

of  the  area.  Each  of  these  coupes,  it  might  be  assumed,  would  contain  about  one- 
tenth  of  the  trees  gixwing  in  the  whole  art-a,  so  that  to  fell  one-third  (tliat  is  ten 
times  one-thirtieth)  of  the  exploitable  trees  in  a  coupe  would  be  equivalent  (as 
regards  the  number  of  trees  felled)  to  the  felling  over  the  entire  forest  of  one- 
thirtieth  of  the  stems  exceeding  a  certain  prescribed  minimum  yirth.  This, 

however,  pre-supposes  that  the  accumulat;ion  of  trei-s  C  feet  in  girth  and  over  is 
sucb  that  the  requisite  number  is  available  on  ore-tenth  of  the  area  and  does  not 
justify  the  felling  of  trees  ever  4^  but  less  than  6  feet  in  girth.  A  rule,  therefore, 
prescribing  that  there  will  be  felled  each  year  on  one-tenth  of  the  area,  in  succes' 
sion,  one-third  of  the  total  number  of  trees  of  fror.i  4^  to  6  feet  in  girth  growing 
on  that  area,  provided  no  tree  is  felled  befcre  it  attains  the  exploitab  e  .-ize,  would 
in  the  restriction  of  fellings,  have  much  the  same  effect  as  if  the  whole  of  the  trees 
in  the  f 01  est  were  counted  in  advance  and  the  exact  number  to  be  felled  each  3  ear 
were  prescribed. 

It  is  unnecessary  to  discuss  in  detail  either  the  errors 
involved  in  this  method  or  tlie  cases  in  which  it  is  applic- 

able. There  are  undoubtedly  many  instances  iu  which  the 
method  might  be  applied,  and  in  which  it  would  lead  to 
better  results  tlian  any  attempt,  with  the  means  usually 
available  in  India,  to  enumerate  m  advance  the  whole  stock. 

(n)   Brandis*  method. 
The  principle  explained  in  the  preceding  paragraph 

may  also,  it  is  obvious,  be  applied  to  the  results  of  an 
enumeration  of  tlie  growing  stock  made  in  advance  of  the 
exploitation.     The  number  of  trees  of  each  kind  and  size-class 
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and  their  rates  of  growth  being  known,  it  is  possible  to  esti- 
mate with  fair  accuracy  the  number  that  will  pass  from  one 

size-class  to  the  next  higher  class,  or  that  will  become  ex- 
ploitable in  a.  given  period  of  time.  T lie  average  number  of 

trees  that  will  be  available  annually  for  felling  during  this 
period  is  thus  known. 

Ag  an  example,  suppose  a  forest  at  present  coataining  the  following  stock  of 
exploitable  trees,  and  in  which  the  average   annual   diametral  increase    of   the   stems 

when  approaching  the  exploitable  size  of  2  feet  in  diameter  is  0*2  inches- 
Class      I  over  24  iaches  iu  diameter     .         .        24,741  trees. 

„       II  18  inches  to  24      „  ,.  .         .        17,867    „ 
„     III  12     „            18      „              „  .         .        19,467     „ 
„       IV     6     „            12      „              ,,  .         .       192.827     „ 

V              below  6      „              „  .         .      968,000     „ 

In  the  course  of  30  years  the  growth  in  diameter  of  the  larger  trejs  will  be  02  X 
30=6'0  inches.  Consequently  in  that  time  the  trees  oE  Class  II,  now  18  inches  to 
24  inches  in  diameter,  will  be  replaced  by  those  in  Class  III  :  they  may  therefore  be 
removed.  Most  of  them  vpill  have  attained  the  exploitable  diameter,  but  a  certain 

number  being  suppressed  or  crowded  out  may,  unless  felled  while  still  below  the  ex- 
ploitable size,  be  ultimately  unutilisable.  Assuming,  therefore,  the  stock  to  bj  com- 

plete and  normal,  we  may  theoretically  fell  in  the  course  of  30  years,  without  exceeding 
the  possibility,  all  the  trees  now  in  Class  I  and  II,  that  is  to  say,  21,741  +  17,867  = 

42,608  trees  or  at  the  rate  of  ̂^J°?  =  1,420  trees  a  year. 

In  the  preceding  remarks  it  has  beea  assumed  that  the 

crop  contains  a  sufficiency  of  trees  of  the  lower  age-classes. 
But  in  a  forest  where,  for  example,  most  of  the  trees  are 

matured  or  are  approaching  maturity — and  this  is  the  condi- 
tion of  crops  which  have  not  been  worked  or  have  been  much 

underworked — fellings  determined  in  this  manner  would 
remove  in  a  single  period  not  the  possibility  but  practically 
the  whole  forest  capital. 

In  India  it  has  sometimes  been  the  practice  to  base  the 
calculation  on  the  number  of  trees  already  exploitable,  and 
to  limit  the  annual  fellings  to  this  number  divided  by  the 
number  of  years  in  which  all  the  stems  in  the  next  lower 
size- class  will  become  exploitable.  Thus,  in  the  above 
example,  the  annual  fellings  might  be  limited  to  24,74il 
divided  by  30,  or  to  825  trees. 

In  other  cases,  where  the  younger  age-classes  are  suffi- 
ciently well  represented,  the  possibility  has  been  arrived  at 

by  dividing  the  exploitable  trees  together  with  a  proportion 
of  those  to  become  exploitable  during  the  felling  rotation  by 
the  number  of  years  in  that  rotation. 

The  calculation  can,  however,  be  made  in  a  less  crude 
fashion.  Supposing  that  the  ages  are  evenly  graduated, 
the  average  number   of  trees  that  can  attain  exploitable 
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dimensions  each  year  in  tlie  immediate   future   is   the   total 
number  in  Class  II  (the  size-class  next  below  that  of   which 
all  the  trees  are  exploitable)  divided  by  the  number  of  years 
required  for  trees  of  the  lowest  dimensions   of  this   class   to 
become  exploitable.     This  is  tiien  the  possibility  of  the  crop 
for  tbe  time  being  ;  and   it  must   be   estimated — from   the 
average  production  of  oth^r   similar  forests   for   instance  — 
whether  the  result  so  obtained  is  above  or  below  the   normal 

or  potential  possibility,  and  the  number  of  trees  to  be   felled 
should,  be   increased   or   diminished    accordingly.     With   a 
view    to  estimating   whether   the    age-classes    are   suitably 
graduated  or  not,  the  number  of  trees   in   Class    II    may    be 
compared  with  those  in  the  lower  and  higher  classes.    Pinally, 
as  regards  the  sufficiency  or  insufficiency  of  the  stock  already 
exploitable,  it  must  be  remembered  that,  in  a  normal  forest  in 
which  the  age-classes  occupied  equal  areasj  there  would  be  no 
trees  above  the  exploitable  size  on   the   ground   immediately 

after  felling,  and  only  one  year's  growth  immediately  before 
the  next  felling.     In  a  selection-worked  forest,  owing  to  the 
trees  of  different  ages  being   distributed   all   over   the   area, 
this  would  only  be  the  case  where  the  whole  area  of  the  forest 
was  worked  over  each  year.     Ordinarily,  however,  as  already 
explained,  the  entire  forest  is  gone  over  in  a  number  of  years  ; 
and  consequently  it  is  only  on  the  portion  of  the  area   felled 

over   twelve  months   previously   that   there    is   one  year's 
growth  of  exploitable  trees,  on  the   next   area   there  is   two 

years'  growth,  on  the  next  three,  and  so  on  up  to  the  limit  of 
the  felling  rotation.     Knowing,  therefore,   the   number  of 
trees  of  Class  II  which  annually  attain  exploitable  dimensions, 
we  can  calculate  the  normal  exploitable  stock  and  thus  ascer- 

tain whether  the  actual  exploitable  stock  is  sufficient,  insuffi- 
cient or  superabundant  relatively  to  the  stock   in   Class  II. 

If  superabundant,  the  excess  can  be  utilised  at   once  or   in 
several  years  according  as  the   lower   stages   of   growth  are 
sufficient  or  insufficient.     If  insufficient,  less  than  the  normal 
possibility  should  be  removed. 

The  crop  already  taken  as  an  example  will  serve  to  illustrate  this  ui>»thod  of 
analysis.  The  nnmher  of  trees  below  esploitaMe  dimensions,  18  to  24  inches  in 
diameter,  being  17,867,  the  greatest  number  of  trees  (the  24,741  trees  over  24  inches 

beine  already  exploitable)  which  can  attain  exploitab'e  dimensioDs  each  year  in  the 
immediate  future  is  17,8674-30=596  trees.  This  number,  divided  bv  the  wooded 
area  of  the  forest  expressed  in  ncr-'s,  would  give  the  average  annual  production  of 
exploitable  trees  per  acre.  Assuming 'his  area  to  be  1,200  acrrs,  the  average  mnaal 

production  per  acre  would  be  596-4-l,2()0=0'5  trees.  It  would  be  possible  to  compare 
this  figure  with  that  of  otl.er  siuiilnr  fore-ts,  and  thus  to  ascertiin  wh  tner  tbe 
production  was  above  or  below  what  it  ought  to  be.     We  will  suppose  that  it  is  found 
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to  be  considerably  in  defect.  It  would  follow  that  the  forest  is  deficient  in  trees  of 
Class  II,  and  also  it  would  appear  of  Class  III,  as  tlie  number  is  about  the  same. 
Class  IV  would,  however,  appear  (a  rough  approximatidu  only  ia  possible)  to  be  well 

represented,  and  so  would  Class  V.  it  ma}-,  therefore,  be  accepted  tiiat  dnring  (we 
will  assume)  the  next  60  years,  until  the  crops  of  Class  IV  begin  to  be  exploitable, 
the  fellings  iLust  be  made  with  caution  ;  but  that  the  crop  will  be  thereafter  ftirly 
complete  if  not  altogether  normal.  This  interval  of  60  3  ears  is  in  fact  a  preparatory 
period  during  which  a  provisional  plan  is  required. 

As  regards  the  sufficiency  or  otherwise  of  the  existing  exploitable  stock,  we  will 
suppose  the  felling  rotation  adopted  to  be  a  very  IcOi:  one,  sav  80  years,  and  tha*:  the 
whole  area  is  sub-divided  into  30  portions  each  approximately  equal  in  extent.  Every 
year  there  would  pass  from  Class  II  into  Class  I  and  become  exploitable  sometning 

less  than  596  trees,  or  on  one-thirtieth   of   the   area  — ̂ —  =  19   trees.      Consequently 
immediately  before  the  commencement  of  the  second  felling  rotation  and  ever  after 
the  exploitable  stock  on  the  ground  would  be  : — 

On   the  area  felled   over   30  years   before,  30  x  19  trees. 

etc.. 

The  total  number  of  exploitable  trees  left  standing  would  therefore  be— 

19x  (30+29■^...+2+l)  =  8,835  trees. 

Therefore  the  surplus  stock  is  24,741—8,835  =  15,906  trees. 

As,  however,  til e  crop  is  defective  in  trees  of  Classes  II  and  III,  this  surplus 
ought,  if  the  trees  can  be  preserved  in  a  healthy  condition,  to  be  utilised  during  the 
whfle  of  the  preparatory  period  of  QO  years.  It  w..uld,  therefore,  be  only  permissible 
to  fell  15,9C6-f-60=  265  trees  of  the  surplus  stock  each  year  or,  in  all,  265  +  596, 
=^861  as  a  maximum  each  year. 

The  foregoing  disccssion,  as  to  the  sufficiency  of  the  stock  already  exploitable, 
proceeds  en  the  assumption  that  the  stock  of  trees  in  Class  II  is  normal.  Bat  suppose 
the  maximum  number  of  trees  becorr^ing  exploitable  each  year,  viz.,  596,  is  below 
the  normal  production  which  should  annually  be  about  one  tree  an  acre  or  1,200  trees 
in  all.  In  this  case  it  w<inld  be  desirable  to  preserve  on  the  ground  a  corresponding 

stock  which  would  be,  with  a  felling  rotation  of  30  years,  -!^|^|'30+29-h   1  }  = 
~~ — {30  +  1  j— 2"  =18,600.     Here    again    it  would    only  be  permissible   to  fell 
(24,741— 18,600)-4-60=102  trees  of  the  surplus  stock  each  year  during  the  prepara- 

tory period  ;  eo  that  the  fellings  would  be  reduced  to  I02+-596=about  700  trees  a 
year.  Aj.ain  it  might  be  that  the  exploitable  stock  is  deficient.  If  there  were  only, 
we  will  suppose,  4,74l  instead  of  24,741  exploitable  trees,  and  the  stock  required 
were,  as  in  the  last  case,  18,600  trees,  the  foi est  would  be  very  deficient  in  mature 
stcck.  In  the  course  of  60  years,  the  exploitable  stock  should  be  augmented  by  the 

difference  18,600— 4,741  =  13,b59  trees,  or  at  the  rate -iM5?_=:  231     trees      a    year. 60 

In    such    a  case,  the  nnmber  of  trees  in  Class  II remaining  the  same  as  before,  there 
ought  Lot  to  be  felled  each  year  more  than  about  596 — 231=365  trees. 

(Hi) The  French  method. 

The  method  last  described  meets  the  difficulty,  so  frequent 
in  India,  involved  in  calculating  the  pos "nihility  of  a  mixed 
cro})  containing  only  one  or  two  saleable  s|.e<'ies,  such  as  the 
teak  forests   of   Burma,   the  deodar  forests  of  tue  Himalaya, 
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and  many  others.  The  more  accurate  metliods  employed  in 
European  forestry  are  not  intended  for  such  forests,  and  it  is 
a  question  whether  they  can  be  made  use  of  except  where 
the  whole  crop  is  saleable. 

The  simplest  and  most  satisfactory  of  these  European 
methods  is  the  one  which  was  first  introduced  into  France 
in  18S3,  and  it  has  since  then  been  applied  to  a  large 
number  of  hill  forests,  treated  under  the  selection  system. 
This  method  is  based  on  considerations  similar  to  those  which 
influence  the  determination  of  the  possibility  of  regular  high 
forest,  composed  of  properly  graduated  series  of  crops  of  all 
ages  up  to  the  number  of  years  comprised  in  the  normal 
rotation.  These  crops  may  be  classed  under  one  of  three 
groups,  each  of  which  would  obviously  occupy  one -third, 
of  the  total  area,  viz.: — 

I. — Full-aged  crops,  of  which  the  ages  will  range 
downwards  to  two-thirds  of  the  total  number 
of  years  comprised  in  the  exploitable  age. 

II. — Medium-aged  crops,  of  which  the  ages  will  range 
from  wto-thirds  to  one-third  the  number  of 
years  in  that  age. 

III. — Young  crops,  aged  less   than   one-third  the  num- 
ber of  years  in  the  exploitable  age. 

It  is  evident  that,  in  a  regular  high  fores-t  so  stocked  and 
in  which  the  elements  of  production  are  everywhere  identi- 

cal, a  sustained  yield  will  be  assured  if  each  group  is  in  its 
turn  rci^enerated  during  one-third  the  number  of  years  in 
the  exploitable  age.  The  annual  yield  can,  therefore,  be 
determined  by  dividing  the  volume  of  material  contained  in 
the  full-aged  crops,  with  the  addition,  if  possible,  of  its 
increment  up  to  the  time  of  felling,  by  the  number  of  years 
in  one-third  of  the  exploitable  age.  AY  hen  a  forest  does  not 
contain  crops  of  all  ages  covering  equal  areas,  it  may  be 
necessary  to  make  transfers  from  one  group  to  another,  so 
that  the  areas  to  be  exploited  in  equal  intervals  may  be 
equalised. 

If  for  a  regular  be  substituted  a  selection-worked  high 
forest,  it  is  still  possible,  notwithstanding  the  apparent 
irregularity  of  the  latter,  to  distinguish  in  ir  these  three 
groups,  namely,  of  full-aged,  medium-aged  and  young 
crops.     But  the  areas   respectively   stocked  with  these  three- 

B 
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groaps,  instead  of  forming  compact  blocks,  are  scattered  and 
intermixed  in  the  most  irremilar  manner  throughout  tlie 
forest.  It  is  usually  impossible  to  ascertain  what  area  each 
group  occupies ;  so  that  it  is  necessary  to  determine  whether 
the  volumes  of  material  in  each  gioup  are  in  normal  pro- 

portion to  each  other.  It  has  been  ascertained  that.;  in  a 
normally-stocked  high  forest  divided  as  explained  above 
into  three  age-groups,  the  volume  of  material  in  the  crops 
of  the  second  group  is  equal  to  three-fifths  of  the  volume  of 
the  crops  in  the  first  group.* 

Therefore,  whenever  in  a  selection-worked  forest  the 
volume  of  the  material  in  the  group  of  full-aged  crops 
exceeds  by  two-thirds  the  volume  of  the  group  of  medium- 
aged  crops  it  may  be  admitted  that  these  two  groups  cor- 

respond to  the  two  similar  age-groups  of  a  normally-stocked 
high  forest ;  and  if  it  is  arranged  to  exploit  the  group  of 
full-aged  trees  in  one-third  of  the  number  of  years  corre- 
si)3nding  to  the  age  of  the  exploitable  tree,  there  should  be 
no  decrease  in  the  yield  during  the  following  period  when 
the  trees  which  at  the  outset  constituted  the  group  of 
medium-aged  crops  will  be  felled.  Furthermore,  all  risk 
of  overfeliing  may  be  avoided  by  omitting  to  take  into 
account  the  increment  of  the  full-aged  crops  during  the 
period  prescribed  for  their  exploitation. 

In  practice  it  is  convenient  to  base  the  classification  on 
some  more  easily  ascertainable  factor,  such  as  the  circum- 

ference or  diameter  of  the  trees,  and  thus  prescribe  the 
maximum  size  for  trees  in  the  groups  of  medium-aged  and 
young  crops.  Usually  the  operation  can  be  still  further 
simplified  by  determining  the  size  corresponding  to  the  age 
of  exploitability,  and  by  assuming  that  the  full-aged  and 
medium-aged  crops  comprise  respectively  trees  exceeding 
two-thirds  the  size  of  the  exploitable  tree,  and  trees  from 
one  to  two-thirds  of  that  size.  The  method  is  very  easy  to 
apply  in  calculating  the  yield  of  selection-worked  forests. 
First,  the   age   of   exploitability   and   the   circumference  or 

•  Tkat  this  is  very  approximately  correct  may  be  seen  from  fig.  3,  page  24,  by  actually 
connting  the  rectangles  representlDg  the  production,  or  in  a  similar  figure  by  assuming  the 
average  annual  growth  per  acre  to  be  uniform  and  equal  from  year  to  year.  If  "  a  "  be  the 
area,  "  v  "  the  average  annual  production  per  unit  of  area,  and  "r  "  the  number  of  years  in 
the  exploitable  age,  the  volume  of  wood  in  the  first  group  would  be — 

X  -s  I  *nd  in  the  second  gronp  J 

X   5 

2  3 

QoQce  Volume  of  wood  in  first  gronp  _  f  +  l  _  s 

Volume  of  wood  in  second  group      |T^  ~  ̂" 
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diameter  corresponding  to  it  should  be  determined.  Nex^, 
a  valuation  survey  should  be  made  and  the  trees  and  their 
volumes  classed  as  follows  : — 

I. — In  the  group  of  full-aged  crops — when  they  are 

more  than  Iwc-thirds  the  s'ze  of  the  exploit* able  tree. 

IL— In  the  group  of  medium-aged  crops— when  they 
are  between  one  and  two- thirds  that  size. 

There  is  usually  no  need  to  count  the  trees  which  should 
te  placed  in  the  group  of  young  crops. 

If,  when  the  chssificatioa  is  effected,  it  is  found  that  the 
total  volume  of  trees  in  Class  I  is  greater  by  two-thirds  than 
the  total  volume  in  Class  IJ,  it  may  be  assumed  that  the 
crops  are  in  the  normal  proportion.  In  this  case,  it  will  be 
understood  from  what  precedes  that  a  sustained  yield  will 
be  assured  if  the  possibility  is  calculated  from  the  volume  of 
the  full-aged  crops  divided  by  one-third  the  number  of  years 
in  the  exploitable  age.  Since  no  allowance  is  made  for  the 
increment,  it  may  safely  be  assumed  that  the  yield  so  cal- 

culated need  never  be  reduced  in  subsequent  revisions  of 
the  possibility. 

But  the  normal  proportion  of  5  to  3,  between  the  vol- 
umes of  full-aged  and  medium-aged  crops,  will  not  often  be 

Jound  to  exist  in  India.     There  may  be — 

(a)  excess  of  full-aged  crops,  or 
{b)  excess  of  middle-aged  crops. 

Where  the  volume  of  the  old  crops  is  abnormally  large, 
-.the  Gcndition  of  the  smallest  trees  in  the  full-aged  crops 
should  be  examined  with  a  view  to  ascertaining  whether  it 

will  be  practicable  to  keep  these  stems  standing  till  the 
medium-aged  crops  are  ex|doited.  If  it  appears  that  this  can 
:be  done,  a  portion  of  the  full-aged  crops  should  be  placed  in 
the  group  of  medium-aged  crops.  In  other  words,  it  should 

be  sought  to  make  good  the  deficiency  of  medium-aged  crops 
by  adding  a  given  amount  of  wood  from  the  full-aged  crops. 

Where  the  volume  of  medium-aged  crops  is  in  excess,  it 
should  be  ascertained  whether  the  largest  tiees  in  the  meelium- 
:aged  crops  cannot  be  exploited  during  the  period  assigned 
for  the  feUing  of  the  full-aged  crops,  and  it  should  then 

be  sought  to  supply  the  deficiency  of  fu'1-aged  crops  by transfers. 

H-2 
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When  the  possibility  has  been  determined,  the  length  of 
the  felling  rotation,  during  which  the  whole  forest  will  be 

gone  over  by  the  selection  fellinojs,  should  be  fixed.  In  the 

present  case  it  should,  however,  be  one-third  or  a  sub-multiple 
of  one-third  of  the  exploitable  age. 

To  this  method  of  determining  the  possibility  of  selection- 
worked  high  forests  the  following  advantages  are  ascribed  :  — 

{a)  It  allows  the  possibility  to  be  fixed  according  to 
the  state  of  the  crops  oa  the  occasion  of  each  revision  of 
the  working-plan. 

{b)  It  tends  to  introduce  the  normal  proportion   between, 
the  different  age-classes  or  size-classes  of  trees. 

{c)  It  helps  to  secure  a  sustained  yield,  so  far  as  the 
composition  of  the  forest  renders  this  possible. 

(iv)  Von  Mantel* s  method. 

The  possibility  under  Von  Mantel's  method  is  calculated by  the  use  of  the  formula  :  Annual  Yield  is  equal  to  the  Eeal 
Growing  Stock  of  the  forest  divided  by  half  the  number  of 
years  in  the  exploitable  age.  This  formula  is  based  upon 
the  idea  that  the  real  yield  must  have  the  same  proportion 
to  the  real  growins:  stock  as  that  existing  between  the  normal 

yield  and  the  normal  growing  stock.* 
Let  us  suppose  it  has  been  ascertained  by  measurement 

that  the  gjrowing  stock  on  the  ground  amounts  to  600,000 
cubic   feet,   and  assuming  that  the  exploitable  age  has  been 

estimated  to  be   160  :  there  would  be  felled  each   year  ̂ M? 

160 

or  7,500  cubic  feet  of  wood.  ^ 

7.  Mature  of  the  fellings — Whatever  system  be  adopted  in 
order  to  calculate  the  possibility,  whether  this  is  expressed 
by  cultural  rules,  by  number  of  trees,  or  by  volume,  the 
fellings  should  be  prescribed  in  a  simple  manner  and  nc'cord- 
ing  to  the  principles  of  the  selection  method.  Tiie  manner 
in  which  the  marking  of  trees  for  felling  is  to  be  carried  out 
should  be  clearly  laid  down  :    the  conduct  of  the  fellings 

*  That  is,  Real  Yield   :   Real  Growing  Stock  : :  Normal  Yield  .*  Normal  Growing  Stock. 
Hr  Ron!  Yi'filfl  =   r^^ — :   tt. — r  ̂    Real  Growin?  Stock,     ̂ ut,  as  explained   on 
Ur,  Keai  iieia  —jjojjnal  Growing  Stock  ^  '  ^ 
page  24,  when  discussing  the  calculation  of  the  normal  growing  stock,  the  Normal  Growing 

stock  is  equal  to  the  Normal  Yield  x   ̂xploit^le^e^     ̂ ^^^  consequently,  the  Eeal  Yield 
Eeal  Growing  Stock 

'oecomeo  equal  to  ̂   exploitable  age    ' 
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being  usually  embodied  in  a  set  of  rules,  which  will 
naturally  rary  with  the  local  conditions  to  be  found  in  the 
area  dealt  with. 

It  is  Ksual  to  indicate  in  ihe  description  of  compartmenls  the  Bjlvicultaral 
requiiements  of  ea  h  portion  of  the  area. 

In  drawing  up  such  lules  the  forowlnor  rough  draft  may  he  found  applicable  to 
the  special  conditions  prevailing  in  many  Indian  high  forests  : — 

(1)  No  sound  tree  under    .....  *feet  in  girth  measured  at    breast-height 
may  be  felled  unless  it  shows  eigns  of  cessation  of  growth,  ovt-r- 
iraturity,  nr.soundnes?,  or  of  ether  defects,  v^h'ch  make  it  probable  that 
it  will  ncv. T  htiain  exploitable  dimensions  ;  and  it  slioi  IJ  then  onlj  be 
felled  if  its  retention  is  not  indicated  on  sylvicultural  grounds. 

(2)  Sound  trees  of  prescribed  dimensions  should  not  be  felled  so  close   t(  gather 
as  to  cause  large  blanks. 

(3)  When  any  tree  shows  signs  of  prertature  decay  and  its  removal   would,   in 
the  opinioH  of  the  executive  officer,  be  advantageous,    it   may   be   felled 
even  if  it  has  not  attained  the  presoiibed  dimensions. 

.{4)  Isolated    seed-bearers  should   on  no  account  be  felled  unless  there  is  suffi- 
cient crop  of  young  growth  on  the  ground,  and  it   is   desirable  to  clear 

away  the  cover  from  them, 

{5)  Dead  trees  should  be  worked  out  a'ong  with  the  green  trees  marked  on  the 
areas. 

Bat  it  should  be  prescribed  whether  dead  trees  of    exploitable   size  are   to   count 
»gainst  the  possibility  or  not. 

In  addition  the  general  rules  for  the  application  of  these 
principles  of  the  selection  system  should,  where  necessary, 
be  sapplemoiited  by  cultural  prescriptions  for  each  compart- 
ment. 

8.  Restoration  of  an  incomplete  crop — It  Js  of  frequent 
occurrence  that  the  crop  to  be  dealt  with  is  so  abnormal  that 
the  selection  method,  pure  and  simple,  cannot  be  directly 
applied  to  it.  In  such  cases  the  crop  should  be  subjected  to 
fellings  regulated  by  cultural  rules,  in  the  manner  already 
explained,  until  the  forest  capital  has  attained  the  necessary 
composition. 

The  length  of  period  in  which  the  restoration  may  in  practice  be  made  cau 

genei-ally  be  determined  fi-om  an  inspection  of  the  crop.  At  most,  an  enumeration  of 
the  sound  stock  in  the  fore.-t,  and  a  determicatii  n  of  the  rate  of  growth  of  the 
principal  sprcief,  are  required.  In  cases  of  restoration  the  fellings  of  mature  sound 

trees  would  be  made  with  great  moderation,  and-be  strictly  limited  to  the  removal  of 
such  stems  as  were  over-icuture  or  ppproaching  decay.  Oiherwis-",  if  al'  trees  were 
removed  as  they  became  exploitable,  the  object  so'.'ght  would  be  defeated  because  the 
wood  capital  on  the  ground  would  not  increase.  It  is  of  e-pecial  importance  to  note 
this,  because  by  tie  lapse  <f  time  there  would  be  more  sound  trees  to  fell  and  fewer 
unsound.  1  here  is  then  temptation  to  fell  the  sound  tree.-  and  to  neglect  the  uneound. 
This  should  be  carefully  guarded  against  if  the  restoration  fellings  are  to  have  the 
desired  effect. 

It  not  infrequently  happens  in  India  that  the  demand 
for   timber  is   so   uncertain   and  so  unequal  that  if  fellings 

*  Here  enter  miaimum  girth  of  exploitable  tree.  This  may  vary  for  different  parts  of 
the  foreet,  being  reduced  for  localities  where,  owing  to  unfavourable  conditions,  trees  are 
not  expected  to  reach  such  large  dimensions. 
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in  fixed  areas  were  prescribed  ia  adyance  tlie  materlil  cut 
could  not  be  sold.  It  has  been  sometimes  sought  to  get 
over  this  difficulty  by  prescribing  the  areas  to  be  taken  in 
hand  each  year,  leaving  the  executive  oQficers  to  make  the 
felling  heavy  or  light  according  to  the  demand  at  the  time. 
This,  however  expedient  it  may  be  from  a  revenue  point  of 
view,  is  nevertheless  sylviculturally  a  faulty  system.  Theo- 

retically the  state  of  the  crop  determines  the  nature  of  the 
felling.  The  object  of  restoration  fellings  during  a  provi- 

sional rotation  is  to  assist  in  bringing  the  crop  to  its  normal 
condition.  To  regulate  the  intensity  of  tlie  fellings  by  the 
demand  might  have  just  the  contrary  effect,  and  might 
defeat  the  chief  object  which  the  plan  should  have  in  view. 
In  practice,  however,  it  would  often  be  mischievous  to  fell 
trees  which  might  be  profitably  disposed  of  hereafter.  The 
conditions  of  each  case  must  be  weighed  ;  and  it  may  some- 

times be  advisable  to  confine  the  re^^toration  or  improve- 
ment fellings  to  the  trees  least  capable  of  improvement, 

leaving  other  stems,  which  in  strictness  ought  to  be  removed,, 
for  possible  sale  in  the  future. 

The  transformation  fellings  should  be  prescribed  by  area 
in  the  manner  already  explained  for  fellings  regulated  by 
the  cultural  method. 

Bection  IX. — The    working  scheme    and  the  calcula- 
tion  OF   THE     POSSIBILITY     UNDER      THE     METHOD      OP 

successive  regeneration  fellings. 

1.  General  working  scheme.~The  essential  cultural  feature- 
of  this  method  consists  in  the  gradual  removal,  by  successive 
fellings  over  definite  and  limited  areas,  of  the  crop  to  be 
regenerated.  While  thi>:  regeneration  by  successive  fellings 
is  proceeding,  the  crops  whijh  have  been  or  have  still  to  be 
regenerated  are  subjected  to  cleanings  and  thinnings.  The 
principal  or  regeneration  fellings  are  prescribed  usually  by 
volume,  though  in  special  cases,  where  an  absolutely  equal 
volume  return  is  not  desired,  the  possibility  may  be  expressed 
by  number  of  trees.  In  the  former  case,  the  possibility  in 
cubic  feet  having  been  ascertained,  as  many  trees  as  are 
found  to  jield  this  Tolume  are  removed  wherever,  in  view  of 
the  state  of  the  crop,  this  is  required  for  sylvicultural 
reasons. 

g.  The  possibilitT.— (rt)  Volumetric  method. — Formerly  the 
volume  of  material  to  be  removed  annually   was  determined 
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by  the  volumetric  method,  which  consists  in  calculating  the 
total  volume  of  wood  produced  in  an  interval  of  time 
equal  to  the  exploitable  age,  and  by  dividing:  this  totnl  by  the 
number  of  years  in  tbat  age.  The  method  is  still  sometimes 
employed. 

The   manner   in   which  the  calcalation   is  effected  may  best  be  explained  by  an 

example.  Suppose  a  forei-t  of  1,600  acree,  which  it  is  wished  to  exp'oit  at  120  years, 
divided  into  C'  mpartmenls  or  cultural  sub-divisions  each  containing  a  crop  of  »n  uni- 

form age.  The  exploit^ib'e  ase  would  be  divided 'nto,  say,  fiur  periods  of  30  years 
each,  and  the  area,  provisionally,  into  four  correspondinii  blocks,  the  first  containing 
the  crops  above  90  years  old,  the  second  those  of  60  to  90  years,  the  third  those  of 
30  to  60  years,  and  the  fouith  those  below  30  years. 
Thus:— 

1st  Block. 

Compartments  1  and    8 88  acres. 130  years  old. 
»               2,     3,    5 

184    ,, 120    „        „ 

„                4  and   9 

68    „ 110    „        „ 

„                6  and  11 

84     „ 100    „ 

7 
48     „ 90    „ 

And  so  on  for  the  other  blocks.  This  preparatory  classification  having  been  effected, 
the  volnae  of  material  in  each  compartment  is  calculated,  and  to  this  volume  is 
added  the  estimated  future  increment  up  to  the  time  when  the  compartment  will  be 

regenerated,  that  is  to  say,  15  years'  growth  (the  mean  of  the  30  years  during  which 
all  the  compartments  would  be  regenerated,  some  at  the  beginning,  some  at  the 

end  of  the  period)  for  the  compartments  forming  the  first  block-,  45  years' growth 
for  the  compartments  forniing  the  second  block,  75  for  those  forming  the  third 
block,  and  105  for  those  in  the  fourth  block  thus  : — 

l«t  block,  actual  Toliime  1,386,0C0  c.  ft.  estimated  groreth  15  year?,        210,000  c.  ft.  to:al  1,596.000  c.  ft. 
2nd  „  „  393.000        „  „  45    „  720,000      „        „  1,113,000     „ 
3rd  „  „  435,000        „  „  75    „  1,245,0C0      „        ,,  1,680,000 
4th  „  „  262,000        „  ,,  106    „  1,419,000      „        „  1,681.000     „ 

Total        ,      6,070,000  0.  ft. 

Consequently,  the  total  volume  to  be  felled  during  the  first  period  of  30  years,  after 
which  the  calculations  would  be  revised,  is  6,070,000-t-4^1,517,.500  cubic  feet,  and 
each  year  1,517,500-^30  =  50,583  cubic  feet.  Tie  permanent  plan  wnnld  then  be  drawn 
up  by  allottiiig,  to  the  first  block,  to  be  regenerated  during  the  period  of  30  years  a 
suflBcient  rumber  of  the  compartm(nts  containii  g  the  oldest  crops  to  furnish,  includ- 

ing future  increment,  1,517,500  cubic  feet  of  material.  As  the  compartments  fempo' 
rarily  included  in  the  first  blcck  will  furnish  1,596,000  cubic  feet,  certain  crops 
should  now  be  allotted  to  the  second  block  instead.  There  would  then  be  felled  eich 

year  during  the  per'od,  in  the  compartments  forming  the  revised  first  block,  50,583 
cubic  feet  of  mateiial.  During  the  first  period,  thinnings  vould  be  carried  out  in 
the  compartments  of  the  otber  bio  ks  until  the  end  of  the  80  years,  when  the  compart- 

ments in  the  second  block  would  be  takeu  in  I  and  and  dealt  with  in  the  sauie  way. 

This  method  of  calculating  the  yield  is  now,  owing  to  the 
S  ifficulty  of  accurately  estimating  for  long  periods  tlie  future 

rowth,  seldom  used  except  in  certain  parts    of  Germany 
where,      however,     numerous    improvements     have     been 
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introduced  in  the  manner  of  verifying  the  possibility  and  in 
graduating  the  age-classes.  These  modifications  are,  however, 
too  complicated  for  adoption  in  this  country,  where  indeed 
the  method  is  not  generally  suitable  in  present  circumstances, 
owing  to  its  complicated  nature,  its  uncertain  results,  the 
frequent  revisions  necessary,  and  above  all  the  irregular 
nature  of  most  of  the  crops  dealt  with. 

(b)  Mixed  method. — The  volumetric  method  has  been 
generally  replaced  by  a  simplified  form,  known  as  the 
mixed  method,  the  essential  feature  of  which  is  the  two- 

fold and  simultaneous  division  of  the  exploitable  age  and 
the  area  into  corresponding  portions.  In  other  words, 
instead  of  calculating  the  future  growth  of  all  the  crops  up 
to  the  time  of  felling,  the  total  area  is  divided  into  a 
number  of  equiproductive  blocks,  and  the  exploitable  age 
into  a  similar  number  of  periods  during  which  each  block 
is  in  its  turn  to  be  regenerated.  The  yield  of  that  block 
which  is  about  to  be  taken  in  band  for  regeneration  is 
then  calculated. 

Thus,  in  the  example  alroady  taken,  instead  of  calculating  the  futnre  growth  of 
the  crops  in  all  the  blocks,  and  then  making  transfers  from  one  block  to  another  bo 
as  to  secure  an  equal  yield  throughout,  the  forest  area  is  partitioned  ofE  into  four 
blocks,  each  about  400  acres  in  extent  or  each  of  equiproductive  resources. 

Thus,  block  I  would  contain  the  mature  crops. 

II        „        „        large  pole  crops. 

III  „        „        younger  pole  crops. 

IV  „         „         young  growth. 

In  this  partition  the  size  of  each  block,  where  the  elements  of  production  were  not 
uniform,  would  be  enlarged  or  reduced,  as  the  case  might  be,  so  that  all  might  even- 

tually yield  about  the  same  quantity  of  material.  The  yield  of  the  tirst  block  only 
would  then  be  calculated.  Tiiis  would  ba  done,  as  in  the  previous  example,  by  adding 
ta  the  material  in  the  ground  es(imated  growth  during  half  the  length  of  the  period 

— in  this  case  close  on  15  years  — and  by  dividing  the  total  so  obtained  by  30,  the 
number  of  years  in  the  period.  The  future  growth  is  obviously  taken  as  the 
average  growth  of  the  whole  for  half  ths  period  only  ;  because  some  of  the  crops 
would  be  exploited  at  the  bt^ginning  and  some  at  the  end  of  the  period. 

Or,  when  an  equal  annual  volume  yield  is  not  essential,  the  possibility  may  in 
some  Cases  be  expressed  in  number  of  trees  by  dividing  the  number  of  trees  in  the 
periodic  block  to  be  first  regenerated  by  the  number  of  years  in  the  period. 

The  trees  in  the  block  under  regeneration  would,  as 
already  stated,  be  generally  removed  gradually  in  several 
successive  fellings.  The  first,  the  preparatory  or  seed 
felling,  would  be  made  with  the  object  of  opening  out  the 
canon v  so  as  to  obtain  vouns'  seedlins^s  sufficientlv  lighted 
for  proper  growth.  The  extent  to  wliich  tliis  felling  should 
interrupt  the  cover  would  depend  oq  the  species  constituting 
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the  seedlings,  the  nature  of  the  soil,  and  the  climatic  con- 
ditions. Where  the  cover  was  only  slightly  interrupted, 

the  felling  would  be  said  to  be  close;  otherwise  it  would  be 
an  open  seed  felling.  When  the  crop  of  seedlings  became 
fairly  complete,  the  young  plants,  iiaving  reached  a  certain 
age,  would  require  more  light.  This  would  be  effected  by  one 
or  more  secondary  fellings.  A  final  felling,  to  remove  the 
trees  not  cut  in  the  secondary  fellings,  would  be  made  when 
the  soil  was  fairly  covered  with  young  growth  in  the  thicket 
stage  and  had  nothing  to  fear  from  complete  exposure. 
During  the  interval  between  the  first  and  fin^l  fellings  the 
young  seedlings  would  be  carefully  fostered  by  cleanings. 
These  would  be  made  principally  with  the  object  of  removing 
or  retarding  the  upward  growth  of  the  more  vigorous  but 
valueless  species,  which  nearly  always  invade  the  ground 
and  threaten  the  existence  of  the  more  important  kinds. 
The  cleanings  would  be  followed  by  thinnings,  to  be  con- 

tinued until  the  crop  was  almost  mature.  In  the  blocks 
containing  medium-aged  crops  not  yet  under  regeneration 
thinnings  would  also  be  carried  out,  and  where,  as  often 
happens,  over-mature  trees  were  scattered  through  the  crop, 
these  would  be  removed.  The  thinnings  would  be  made  with 
a  view  to  preparing  the  crop  for  regeneration  during  the 
period  assigned  by  the  plan  for  that  purpose,  and  generally 
with  the  object  of  favouring  the  better  trees  by  the  timely 
removal  of  less  promising  stems.  Thus,  in  the  block  to  be 
regenerated  in  the  following  period,  only  dead  and  decaying 
trees  would  be  removed,  while  in  those  blocks  which  were 
not  to  be  regenerated  for  a  considerable  time,  all  trees  over 
a  certain  size  or  age,  up  to  the  limits  of  the  capability  of 
the  forest,  might  be  felled,  provided  their  removal  was 
sylviculturally  desirable  in  the  interest  of  the  trees  of  the 
future. 

This  is  an  outline  of  the  manner  in  which  the  method 

of  successive  fellings  is  organised  when  applied  to  a  forest  in 
which  crops  of  all  the  different  age-classes  exist  in  the 
requisite  proportions.  It  rarely  happens,  even  in  Europe, 
where  the  forests  contain  distinct  age-classes,  that  the 
method  can  be  directly  applied  without  some  deviation  from 
iihe  ideally  correct  or  normal  treatment.  Generally  speaking, 
in  order  to  form  the  periodic  blocks  of  comj^act  shape  and 
fairly  equal  area,  it  is  necessary  to  include  in  them  crops 
which  must  be  regenerated  out  of  their  turn  so  to  speak. 
An  example  of  such  a  proceeding  is  here  given ;  but  obviously 
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the  variations,  which   circumstances   may   render  necessary 
in  applying  the  method,  are  endless. 

Example  of  the  general  working  scheme  for  a  forest  of  1,786  acres  treated  as 
high  forest  by  the  method  of  soccesoive  fellings  and  thinnings  under  a  rotation  of 
150  years  divided  into  five  periods  of  30  years  each. 

AbEI  to  be  taker-  IK  EAKS. 
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aature  high  forest, 
which  it  will  be  neces- 
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exploit   a   second   time 

s  in  the  fifth  period. 
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Working  scheme  for  the  first  period  of  30  yean,  1900  to  1029. 
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one-fifteenth  of 
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(71  acres  a  year) 
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Cleanings  accorJing 

to  cultural  require- 
ments. 

The  fellings  by  volunr.e- 
comprise  seed  or  pi  e- 

paration  fellings,  se- 
condiry  and  final  fell- 

ings. The  actual  volum« 
of  wood  in  comp  irt- 
ments  to  be  sibjected 
tothfS'    fellings  i» 
828,300  c.  ft.  Adding 
the  estimated  growth 

dur'ng  15  years  (one- 
half  of  the  period,  as 
Bonae  fellings  will  be 
mad-^  at  the  beginning 
and  soma  at  the 
end  of  the  perioO  f»t' 
the  rate  of  2  p^r  cent, 
a  year,  or  248,490  c.  ft. 
the  t  >tal  voluTie  is 

1,076,790  c.  ft.  There- 
fore, during  each  year 

of  the  period  there  lEay 

be  felled  l,076»7d0-i- 
30=35,893  c.  ft. 

Or,  the  total  number  of 

exploitable  tree^  in  the^ 
periodic  block  I  -r-  the 
number  of  years  in  the 
period  will  give  the 
annual  possibility  by 

number  of  tree?. 

The  possibility  will  be 
revised  at  the  end  of 

ten  years. 

3.  Period  for  which  the  fellings  are  prescribed.— The       fellings 
n  this  method   are   prescrihed   for   one   period   only.     The 
length  cf  this  period,  which  is  a  sub-multiple  of  the  exploit- 

able age,  should  be  long  enough  for  the  seedlings  of  the 
principal  species  to  establish  tliemselves  completely. 

4.  Area  to  be  operated  on.— Except  in  the  modifie  I  method 
subsequently  mentioned,  the  area  to  be  taken  iu  haad  each 
year  or  sub-period  is  not  prescribed  fov  the  principal  fellings^. 
These  are,  it  will  be  seen,  prescribed  by  yolume  or  by 
number  of  trees  and  may  be  made  wherever  required  in  any 
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■part  of  the  psriodic  block  to  be  regenerated  during  tlie  first 
period,  though  the  order  in  which  the  compartments  should 
be  taken  up  for  regeneration  is  usually  indicated.  Selection 
fellings  and  thinnings  are  prescribed  by  area  in  the  usual 
manner. 

The  order  to  be  followed  and  the  nature  of  the  fellings  to 
be  made  require  no  further  explanation. 

5.  Modifications  of  the  mixed  method. — Several  modifications 
have  been  introduced  in  France  into  the  application  of 
the  method  of  successive  fellings.  The  principal  of  these 
consists  in  the  establishment  from  the  first  of  annual  coupe?', 
instead  of  leaving  the  position  of  the  coupes  to  be  fixed 
from  year  to  year  by  the  controlling  officers,  according  to 
cultural  requirements.  The  whole  area  is  divided  off  into 
as  many  permanent  annual  coupes  as  there  are  years  in  the 
exploitable  age.  The  coupes  are  made  fairly  equiproduc- 
tive,  by  deduction  of  blanks  and  by  assessing  the  fertility 
of  the  great  natural  divisions  of  the  forest  in  the  manner 
already  explained  for  coppice.  The  coupes  being  formed, 
the  preparatory  or  seed  fellings  are  then  prescribed  by 
-area^  one  of  the  coupes  being  taken  in  hand  each  year  for 
this  purpose.  Ihe  same  system  is  followed  with  regard 
to  the  thinnings  and  cleanings,  which  are  made  by  area 
in  regular  succession  in  one  of  the  annual  coupes.  But  the 
basis  of  area  has  to  be  somewhat  departed  from  as  regards 
the  secondary  and  final  fellings  which  depend  on  the  state 
of  reproduction  and  on  the  development  of  the  seedling 
crops.  These  fellings  must  be  regulated  by  volume  a«»  in 
the  Old  method,  and  for  this  purpose  the  coupes  in  the 
block  under  regeneration  are  grouped  together,  and  the 
volume  to  be  felled  each  year  in  this  block  is  then  calculated 
in  the  manner  already  explained. 

6.  Application  of  the  method  of  successive  regeneration  fellings 
to  irregular  crops. — None  of  our  Indian  forests  could  be  sub- 

jected directly,  in  their  present  condition,  to  the  metiiod  of 
successive  fellingr^,  as  they  do  not  as  yet  contain  definite 
groups  of  age-classes.  Sliould  it  be  decided  to  apply  the 
method  to  any  of  these  forests,  it  will,  therefore,  first  be 

necessary  to  ̂ ra;?s/o/'?w  the  crop  into  one  of  the  type  required, 
that  is  to  say,  one  containing  a  regular  series  of  age-classes. 
For  tills  purpose  the  first  thing  to  be  done  is  to  lay  down 
the  general  frame- work  of  the  plan  according  to  the  metlod 
of  successive   fellings  which  it  is  hoped  eventually  to  apply. 
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The  general  working  scheme  would  be  framed  and  the  circles 
and  periodic  blocks  or  coupes  corresponding  to  this  frame- 

work would  be  laid  out.  Until  this  is  done,  and  the  place 
which  each  portion  of  tlie  fore>t  will  occupy  in  the  final 
scheme  is  known,  the  cultural  rules  to  be  applied  to  each  crop 
cannot  be  prescribed.  The  general  working  scheme  gives  the 
order  in  which  the  various  portions  of  the  working-circle  are 
to  he  taken  up  for  transformation  during  eacli  successive 
period.  The  formation  of  the  working-circles  is  not  a  matter 
of  difficulty.  A  correct  gradation  of  ages  is  by  hypothesis 
unobtainable.  The  duration  of  the  provisional  plan  for  the- 
transformation  of  the  forest  would  be  equal  to  the  exploit- 

able age  of  the  forest  which  it  is  sought  to  constitute,  and 
would  be  determined  in  the  same  way,  that  is  to  say^  it 
would  depend  on  the  size  of  the  exploitable  trees  and  on  the 
rates  of  growth.  Tlie  periodic  blocks  would  consist  of  a  few 
great  natural  divi.^ions  of  the  forest,  chosen  so  as  to  furnish 
more  or  less  equal  material  during  corresponding  sub-mul- 

tiple periods  of  the  exploitable  age.  Indeed,  the  generals 

scheme  is  usually  very  obvious  and  well  defined.  "\^'hen  it' 
has  been  thus  drawn  up,  two  classes  of  oparations  will  be 
required,  namely,  (1)  transformation  fellings  in  those  por- 

tions of  the  forest  which  are  to  be  first  regenerated,  and 
(2)  modified  selection  fellings  elsewhere. 

The  transformation  felling-i  do  not  usually  differ  very 
materially,  at  least  in  princij)le,  from  ordinary  successive 
regeneration  fellings;  but  their  execution  will  depend  more 
markedly  on  the  nature  of  the  crop,  and  it  will  be  necessary 
to  change  the  manner  of  applying  them  from  place  to  place 
according  to  the  irregularities  met  with.  Where  reproduc- 

tion is  abundant,  they  will  simply  remove  the  mature  trees 
in  whatever  way  is  required,  so  as  to  leave  room  for  the 
young  growth  to  develop.  Where  there  is  little  or  no  young 
growth  already  established,  it  will  be  sought  to  obtain 
reproduction  in  the  ordinary  way  by  successive  fellings, 
preparatory  or  seed,  secondary  and  final.  The  selection 
fellings  to  be  carried  out  in  the  blocks  to  be  regenerated 

later  on  off'er  no  difficulty.  The  trees  to  be  removed  will  be such  as  cannot  maintain  themselves  in  a  souiid  state  until 
the  crop  in  which  they  grow  reaches  its  turn  for  regeneration. 
Knowing  the  length  of  the  rotation  and  the  rates  of  growth, 
the  question  is  easily  determinable.  Thus,  where  the 
exploitable  size  of  the  trees  is  24  inches  in  diameter,  with. 
a  rotation  of  120  years,  and  a  rate  of  growth  of  10  years  for 
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each  inch  of  radial  iacrease,  all  trees  above  12  inches  in 
diameter  might  be  felled  in  blocks  or  coupes  in  which 
regeneration  fellings  will  not  be  made  during  the  following 
60  years;  while  in  those  blocks  which  will  come  under 
regeneration  in,  say,  30  years,  only  absolutely  unsound  trees, 
or  at  any  rate  trees  well  over  18  inches  in  diameter,  would 
be  felled.  The  selection  fellings  would  in  other  respects  be 
conducted  as  in  ordinary  selection  worked  forests  regulated 
by  area  according  to  the  cultural  method. 

The  trar  sformation  fellings  would  be  regulated  by  volume 
or  by  number  of  trees  in  the  manner  already  explained. 

'The  selection  fellings  would,  on  the  contrary,  be  applied 
by  area  according  to  cultural  rules,  with  or  without  a  limit 
as  to  the  number  of  trees  to  be  felled.  The  general  working 
scheme  will  be  drawn  up  absolutely  as  already  explained. 

Section  X. — The  working  scheme   under    the    group 
METHOD. 

1.  General  description, — This  is  merely  a  modification  of  the* 
method  of  successive  fellings.  All  the  calculations  connected 

with  the  manner  of  prescribing  the  possibility,  etc.,  are  iden- 
tical in  the  two  methods,  and  the  gradual  exposure  of  the 

youno"  seedlin;;s  is  secured  by  means  of  two  or  three  successive 
reo-eneration  fellings.  These  successive  fellings  are,  however, 

in^'the  group  method  all  made  simultaneously  by  groups, 
that  is  to  say,  wherever  a  patch  of  seedlings  is  already 
-established  it  is  at  onoo  exposed  in  greater  or  less  degree  to 
the  climatic  influences.  Where  seedlings  do  not  exist,  the 

cover  is  opened  out  with  a  view  to  their  establishment.  The 
method  in  fact  amounts  to  thi3  that  the  volume  of  material 
to  be  felled  annually  in  the  block  under  regeneration  having 
been  determined,  this  volume  is  felled  by  patches  or  groups 
wherever  a  group  of  established  seedlings  exists  or  is  desired. 

The  patch  is  then  enlarged,  or  new  patches  are  opened  out 
from  time  to  time  as  the  area  covered  with  established  seed- 
lino's  extends.  The  method  is  applied  in  exactly  the  same 

way  as  the  method  of  successive  fellings,  and  comprises 
-similar  cleanings,  thinnings,  and  eelection  fellings. 

Section  XI. — The  working  scheme  under  the  pastoral 
METHOD  of  treatment. 

1.  Areas  to  wbicli  applicable.— There  are  many  tree- clad 
lands  in  India  under  the  control  of  the  Forest  Department 

which  can  be  profitably   utilised   only  by  the  pastaring   of 
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cattle,  and  which,  in  the  interests  of  the  community,  should 
be  devoted  to  the  productioa  of  fodder.  Snoli  areas  require, 
however,  to  be  placed  under  forest  treatment,  with  a  view  to 
the  preservation  of  the  trees  whose  roots  p:^netrating  to 
deeper  and  fresher  soil  maintain  active  vegetation  in  the  dry 
season,  thus  enabling  the  overhead  cover  to  protect  and 
conserve  the  shallow-rooted  grasses  which  would  otherwise 
inevitably  succumb. 

As  cases  in  which  tlie  pastoral  method  may  have  to  be  organised,  there  may  be 
cited  tboie  tracts  in  some  of  the  drier  parts  of  Indii  where  tha  land,  except  when 

irricrated  or  aJjoinlug  perennial  rivers,  io  nnculturab'.e,  the  rainfall  insutficient, 
and  the  water  level  too  far  below  the  surface  for  any  systt-m  of  well-irrigation  to  be 
profitable.  Cultivatiou  is,  therefore,  confined  to  the  banks  of  rivers;  but,  even  there, 
gives  a  poor  return.  Large  numbers  of  people,  bowever,  frequently  manage  to  sntsist 
in  these  areas  owing  to  the  addition  to  their  income  and  food-supply  derived  from 
their  herds  and  flocks.  These  animals  obtain  food  from  the  trees  and  bushes  dotted 
about  in  the  uninhabited  and  uncultuiable  tracts  away  from  the  rivers,  and  which 

even  in  years  of  drought,  owing  to  the  deptii  to  wh'ch  their  roots  penetrate  in  tbo 
soil,  yield  some  leaves  which  c;in  be  used  as  fodder.  In  such  cases  the  grazing  lands 
are  the  very  life  of  the  people,  but  should  the  trees  on  them  disappear  they  would 
become  almost  absolutely-  barren.  It  is,  therefore,  necessary  in  the  interests  of  the 
people  to  subject  the  lands  to  fcresl  management,  and  so  restrict  grazing  so  far  as 
may  be  necessary  to  ensure  the  maintenance  of  the  trees.  It  should  not  he  sought, 
however,  to  produce  timber  except  such  as  maybe  yielded  by  some  method  of  treatment 
that  will  not  interfere  with  grazing.  These  lands  in  many  cases  only  produce  annually 
some  two  or  three  cubic  feet  of  wood  worth  not  half  as  many  annas.  The  grazing 

fees,  if  the  number  of  cattle  were  limited  to  what  the  lauds  could  support,  m'ght  well 
bring  in  as  much.  Apart,  however,  from  considerations  of  State  revenue,  if  the  nuuiber 
of  people  benefited  by  the  grazing,  as  compared  with  the  number  beneSted  by  Weod 
culture,  is  taken  iuto  account,  the  result  is  much  in  favour  of  pastoral  treatment. 

2,  Application  of  the  pastoral  metliod.— The  treatment  of 
icdian  forests,  primarily  with  regard  to  the  fodder  they  pro- 

duce, has  been  perhaps  insufficiently  studied  in  view  of  the 
enormous  importance  of  such  areas  in  the  economy  of  the 
country.  It  may  be  accepted  that  the  greatest  quantity  of 
fodder  will  be  obtained  by  absolutely  closing  the  area  to 

■cattle  grazing  and  by  allowing  grass-cutting  only,  or  by  a 
combination  of  the  two,  that  is,  cattle  grazing  following  on 
grass-cutting.  It  is  indisputable  that  animals,  while  grazing, 
trample  and  destroy  more  grass  than  they  eat,  damage  young 
seedlings  and  trees,  and  harden  the  soil.  tJut  the  exclusion 
of  cattle  and  the  enforcement  of  grass-cutting  is  not  often 
feasible,  owing  to  the  distance  to  which  the  fodder  would 
have  to  be  carried  and  to  the  small  value  of  the  animals. 
There  are  many  areas  which  it  would  be  impossible  to  utilise 
except  by  cattle  grazing.  In  such  cases  it  will  generally 
be  possible  to  sufficiently  restrict  injury  to  the  trees  and  to 
^ensure  their  reproduction  and  perpetual  maintenance  by — 

(1)  limiting  the   number,  or  the  kinds   and   classes,   of 
animals  grazed;  or 
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(2)  limiting  the  period  during  which  grazing  is  allowed ;  or 
(3)  combining  (1)  and  (2j. 

The  first  method,  where  it  can  be  effectively  carried  out^ 
is  the  best — the  best  not  merely  in  the  interests  of  the  vege- 

tation but  also  of  the  animals,  which  are  thereby  well 
nourished.  But  it  requires,  as  compared  with  the  second 
method,  a  larger  and  better  supervised  establishment;  and 
the  small  fees  usually  realised  for  grazing  will  rarely  cover 
the  expenditure  involved.  In  practice,  therefore,  the  second 
method,  although  much  less  effective,  is  often  preferable. 
Sometimes  both  methods  may  ba  enforced  simultaneously,  as 
in  certain  of  the  Ajmere  forests. 

It  may  be  remarked  in  this  connection  that  one  of  the  chief  causes  of  the 

inferiority  of  Indian  cattle  is  the  smallness  of  the  fees  cliar^'ei  for  irrazing  and 
the  loose  way  in  which  these  fees  are  collected.  The  Indian  cattle-owner  does  not 
limit  the  nuaiber  of  bis  stock  according  to  the  grazing  area  at  his  disposal.  He 
usually  lets  n:iture  perform  this  office,  and  ke^js  as  many  ill-fed  or  half-starved 
animals  as  can  inaua^e  to  escape  death.  This  would  not  be  the  case  were  tbe 

fees  charjjed  sufficieutly  high  ani  were  the  number  of  auima's  allowed  to  graze  per 
acre  strictly  limited.  It  is  a  common  practice  for  Gjvernment  to  sell  the  grazing 
right  by  auction,  or  to  rent  it  to  a  contractor  on  the  condition  that  the  fee  chsrtjed 

per  capita  sh9>Uhe  limited  to  a  certain  n;axiuium.  The  contractor's  interest  then 
is  to  graze  as  many  animals  as  possible  on  the  land.  TLe  appalling  number  of 
cattle  which  are  killed  off  every  dry  jear  in  the  more  arid  parts  of  India  has  led 
to  many  proposals  for  increasing  the  grazing  areas  and  for  throwing  open  the 
Government  furests  to  grazinj.  Such  measures  merely  tend  to  increase  the  number 
of  miserable  animals,  which  exist  without  profit  and  even  to  the  detriment  of  the 
owners  until  the  next  season  of  drought  does  its  work.  The  only  remedy  appears 
to  lie  in  limiting  the  intensity  of  the  grazing  in  the  Government  estates  to 
what  the  land  can  support,  and  in  charging  such  fees  as  will  make  it  worth  the 
while  of  cattle-owners  to  keep  only  animals  that  can  bring  them  in  a  profit. 

Although  the  areas  subjected  to  the  pastoral  method  of 
treatment  should  be  worked  with  a  view  to  the  production 
of  fodder,  it  by  no  means  follows  that  none  of  the  Avood  pro- 

duced can  be  utilised.  Apart  from  the  fodder,  a  supply  of 
small  timber  can  ba  obtained  by  subjecting  the  trees  to 
branch  coppice  fellings,  for  instance,  or,  where  the  number 
of  cattle  is  limited,  over-mature  trees  can  be  removed  by 
the  selection  method.  It  should  not,  however,  be  overlooked 
that  the  treatment  is  primarily  intended  to  favour  the 
production  of  fodder  not  of  wood,  and  that  if  restrictions  are 
introduced  with  the  object  of  preserving  the  trees  it  is 
because  these  trees  are  chiefly  useful  for  the  fodder  they 
furnish,  either  directly  in  the  shape  of  leaves  and  twigs  or 
by  the  shelter  they  afford  to  the  soil.  In  most  cases  it  will 
be  found  that  the  direct  profit  from  grazing  is  greater  than 
that  which  could  be  obtained  under  the  strictest  system  of 

closure  for  timber*  growing. 
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CHAPTER     III.— SUPPLEMENTARY    PROVISIONS 
OF  A  WORKING   SCHEME. 

Section  I.— Subjects  dealt  with. 

1.  General  remarks. — The  application  of  the  method  of 
treatment  adopted  may  involve  thinnings,  cleanings  or  even 
selection  or  other  fellings  being  carried  on  in  various  parts 
of  the  working-circle,  blanks  or  other  areas  being  re-stocked 
artificially,  or  valuable  species  being  introduced  into  the 
crop.  It  will  also  generally  be  necessary  to  regulate  the 
grazing  of  cattle  and  the  removal  of  produce  by  right- 
holders,  or  of  dead  and  fallen  wood ;  and,  as  a  rule,  to 

provide  generally  for  certain  improvement'^,  such  as  the 
construction  of  roads  or  buildings,  for  fire  protection,  etc. 

Section  II. —Cultural  operations. 

1.  Cleanings  and  thinnings. — These,  if  any  are  to  be  made, 
will  have  been  indicated  with  the  method  of  treatment.  In 

all  cases  they  will  be  prescribed  by  area. 

3.  Extraction  of  dead  and  fallen  trees. — As  a  rule,  especially 
where  it  has  been  possible  to  choose  a  short  felling  rotation, 
the  dead  and  fallen  timber  may  be  left  out  until  removed  with 
the  ordinary  exploitations  in  turn  of  each  coupe.  Where 
the  local  demand  for  produce  is  good,  it  may  be  advisable 
to  allow  the  dead  and  fallen  wood  to  be  extracted  annually 
or  periodically.  In  that  case,  if  the  material  to  be  removed 
by  the  fellings  is  prescribed,  the  deader  fallen  trees  extracted 
may,  if  desirable,  be  deducted  from  the  permissible  fcUings 
of  the  year. 

3.  Sowings  and  plantings. — The  importance  of  artificial 
reproduction  in  the  mode  of  working  will  be  indicated  in  the 
method  of  treatment  on  which  the  necessity  or  otherwise 
of  such  operations  depends ;  because  regeneration  may  be 
entirely  obtained  by  artificial  re-stocking,  or  the  operations 
may  be  confined  merely  to  the  re-filling  of  a  few  blanks. 
The  introduction  of  superior  species  into  a  crop  will  generally 
be  carried  out  by  planting. 

Where  large  areas  of  blanks  occar,  it  would  be  advisable  to  prepare  a  separate 
planting  scheme  for  artificially  re-stooking  the  same  :  whereis  small  scattered  blanks 
would  usually  be  re-fetocked  when  the  coupe  withxa  which,  they  may  be  situated  was 
being  worked  over. 
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Section  III. — Regulatioit  of   grazing. 

1.  General  remarks. —Forest  grazing  in  areas  wMch  have 
been  permanently  set  aside  for  the  production  of  wood  should 
not  be  confused  with  the  pastoral  method  of  treatment 
already  described.  The  two  classes  of  forests  are  absolutely 
distinct  as  regards  the  purpose  for  which  they  are  managed. 
It  may  be  assumed  that,  as  regards  the  former  areas,  it  is 
in  the  interests  of  the  community  at  large,  if  not  of  the 
population  immediately  surrounding  the  forests,  that  the 
forest  should  produce  timber,  large  or  small.  It  may  not 
be  necessary  or  expedient  to  exclude  grazing  altogether 
from  such  areas  ;  but  there  should  be  no  room  for  doubt  as 
to  whether  grazing  or  the  production  of  wood  is  to  give 
way. 

Many  of  the  troubles  of  the  Forest  Department  are  due  to  a  proper  distinction 
not  being  made  between  lands  which,  in  the  interests  of  the  country,  should  be 
managed  with  a  view  to  the  production  of  wood  and  those  which  should  be  devoted 
to  the  production  of  foJder.  Local  Governments  hesitate  to  place  lands  under 
forest  management,  because  experience  has  shown  that  lands  so  placed  are  liable  to 
be  turned  into  close  preserves  for  the  production  of  timber  — the  supply  of  which  is 
often  already  too  abundant  for  local  consumption — and  that  thus  the  grazing  require- 

ments or  the  people  are  overlooked.  The  confusion  between  the  two  classes  of  areas 
has  not  infrequently  ended  in  an  unhappy  compromise  under  which  neitlier  one  class 
nor  the  other  can  be  properly  managed.  For  it  is  as  unwise  to  unnecessarily  restrict 
grazing  in  fodder  reserves  as  it  is  to  admit  unrestricted  grazing  into  timber  forests. 
In  preparing  a  working-plan  the  two  classes  would  necessarily  be  separated;  but, 
unfortunately,  many  of  the  forests  have  already  been  burdened  with  permanent  rights 
of  grazing  which  seriously  interfere  with  their  utility  and  which  would  never  have 
been  ioiposed  on  them  had  a  wiser  and  more  enlightened  policy  been  generally  followed 
with  regard  to  the  recognition  of  the  natural  grazing  grounds. 

Grazing)  whatever  may  be  the  circumstances  which  render 
it  necessary  to  admit  cattle  into  the  forest,  should  be 
regulated  and  organized  in  the  working-plan  that  is  prepared 
for  the  area  burdened.  It  is,  therefore,  desirable  to  consider 
the  restrictions  that  may  have  to  be  imposed  and  how  they 
should  be  regulated.  In  the  first  place  an  endeavour  should 
be  made — so  far  as  this  is  possible  in  view  of  admitted  rights 
and,  in  some  cases,  local  customs  as  strong  as  rights — ^to 
apply  the  following  principles  :  — 

(1)  A  distinction  should  be  made  between  the  grazing  of 
sheep  and  goats,  and  of  cattle,  horses  or  donkeys  which  do 
much  less  harm  ;  and  goats  and  sheep  should  not  be  allowed 
into  any  area  placed  under  regular  forest  treatment. 

(2)  Every  herd  or  flock  permitted  to  graze  should  be 
placed  in  the  charge  of  a  shepherd,  who  would  be  responsible 
for  any  infringement  of  the  grazing  regulations  and  for  any 
injury  done  by  the  animals  in  his  charge. 
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(3)  All  portions  of  the  forest  undergoinf^  reproduction  or 
containing  very  young  growth  should  be  entirely  closed  to 
grazing. 

(4)  In  the  lower  hills,  the  upper  strip  of  forest  bordering 
on  the  pasture  land  should,  in  most  cases,  be  closed  to  all 
grazing. 

(5)  The  number  of  animals  allowed  to  graze  should  be 
proportionate  to  the  area  concerned  and  to  the  quantity  of 
fodder  available. 

(6)  No  animal  should  be  allowed  into  the  forest  before  the 
season  at  which  the  young  crop  of  grass  of  the  year  appears. 

As  regards  the  exclusion  of  goats  and  sheep,  it  is  not 
meant  that  these  animals  must  necessarily  be  kept  out  of 
all  wooded  areas.  This  is  not  always  possible  or  advisable  : 
what  is  meant  is  that  wooded  areas  within  which  browsing 
animals  are  allowed  cannot  be  subjected  to  any  regular 
method  of  forest  treatment.  Money  spent  on  works  of 
forest  improvement  in  such  areas  will  generally  be  wasted, 
and  the  best  thing  will  be  to  abandon  the  area  in  question 
as  •  forest.' 

Trees  are  not  safe  against  injury  from  cattle,  sheep,  etc., 
until  they  have  attained  a  sufficiently  considerable  size  for 
their  young  shoots  to  be  out  of  reach.  Even  then  damage, 
especially  as  regards  reproduction,  is  caused  by  the  trampling 
and  hardening  of  the  surface-soil.  Not  merely  forests  there- 

fore which  have  been  felled,  but  also  those  which  are  about 
to  be  felled,  should  generally  be  closed  to  grazing  in  order 
to  enable  the  soil  to  attain  the  condition  suitable  for  the 
germination  of  seed.  It  thus  follows  that  it  is  only  in  forests 
which  are  exploited  at  a  considerable  age  that  grazing  to  any 
great  extent  is  possible.  Coppice  compartments  exploited  at 
a  low  age,  can  at  the  best  be  only  opened  for  a  very  few 

years  at  a  time.  Eorests  worked  'by  the  selection  method ought,  strictly  speaking,  to  be  always  closed ;  because  repro- 
duction is  going  on  all  over  the  area.  Where  total  closure  is 

impossible,  means  must  be  taken  in  some  cases  to  exclude 
grazing  from  certain  areas  which  are  about  to  be  felled. 
Closure  against  grazing  can,  in  the  absence  of  fencing,  only 
be  effectively  carried  out  if  the  portion  closed  has  good 
natural  boundaries,  such  as  streams  or  deep  ravines.  Hence 
the  irnportance,  for  one  reason,  of  choosing  as  blocks  natural 
sub-divisions  of  a  forest.     Blanks  requiring   to  be  re-stocked 

i2 
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are  often  a  serious  source  of  difficulty  in  areas  open  to  graz- 
ing. The  blanks  cannot  be  re-stocked  if  graziug,  which  may 

indeed  have  caused  the  blanks,  be  not  excluded.  It  will 

often  be  necessary  in  a  working-plan  to  arrange  for  fencing 
such  areas,  or  for  separating  by  a  fence  those  portions  of  a 
forest  which  are  open  from  those  which  are  closed. 

It  should  not  be  overlooked  that  restrictive  measures 
should  be  introduced  gradually.  Their  introduction  is  a 
question  of  time  and  especially  of  tact.  But  the  drier  and 
hotter  the  climate,  the  greater  is  usually  the  necessity  for 
closure. 

In  addition  to  these  measures  efforts  should  be  made  to 
develop  the  value  of  the  forest  produce  by  means  of  roads. 

People  respect  property  of  real  value.  It  has  been  said 
that  the  chief  reason  why  the  forests  in  the  mountains  of 
Auvergne  and  in  the  Alps  were  destroyed  by  excessive 
grazing  w^as  because  the  wood  was  without  value  in  such 
out-of-the-way  places ;  while  forests  round  Paris  have  been 
preserved  because  there  has  always  been  a  good  market  for 
their  products. 

It  may  not  here  be  out  of  place  to  indicate  briefly  the  legal  restrictions  imposad 
in  Europe  where  the  subject  of  grazing  has  long  received  attention.  Taking  France 
as  an  example,  the  regulations  regarding  grazing  contained  in  the  Forest  Code  of 
1827  date  from  very  distant  times.  lu  15il,  Francis  1,  re^dved  the  decrees  on  this 
Bubject,  previously  in  existence,  and  these  were  again  sanctioned  in  1660  in  the  cele- 

brated Forest  Ordinance  of  Colbert.  The  present  Forest  regular.ion  on  the  subject 
is  merely  a  repetition  of  these  ancient  laws.  The  most  important  provision  in  the 
old  laws  consisted  in  the  power  to  close  to  all  grazing  for  a  definite  leriod  certain 
portions  of  a  forest  or  even  the  entire  area,  if  such  a  measure  appeared  necessary  for 
the  safety  of  the  forest.  Under  the  existing  law,  instead  of  closing  certain  specifiei 
areas,  tbe  areas  open  to  graziug,  in  which  the  right-holders  are  allowed  to  graze, 
are  fixed  each  year  by  the  Forest  Officers  (Articles  67  and  69,  as  also  Article  71)  are 
the  roads  and  paths  (by  which  the  animals  grazed  are  allowed  to  pass  through  the 
closed  portion  of  the  Forest),  the  number  and  kind  of  animals  which  the  right-holders 
are  to  be  permitted  to  graze,  and  the  time  during  which  they  can  be  grazed.  The 
introduction  of  goats  is  absolutely  prchihited  nottoithstanding  any  title  to  the 

contrary. — Ai-ticle  78.  Tbe  same  restriction  is  placed  on  sheep  ;  but,  in  cases  where 
there  are  no  other  means  of  providing  for  their  support,  the.  Government  may  permit 
cultivators,  living  on  the  borders  of  the  forest,  to  pasture  their  animals  in  the  portions 
open  to  cattle  grazing. 

As  regards  animals  other  than  sheep  and  goats,  the  Forest  Officers  fix  the  number 
that  may  be  grazed  each  year,  and  tbe  period  during  which  grazing  may  take  place. 
This  number  is  necessarily  proportionate  to  the  area  thrown  open  (Articles  65,  66  and 

68).  Ptight-holders  are  allowed  to  graze  animals  required  for  their  bond  fide  domestic 
purposes,  but  not  animals  kept  for  trade  or  speculation  (Artit-le  70).  In  order  that 
the  Forest  Guards  and  Inspectors  may  be  able  to  recognise  them,  all  animals  entitled 
to  graze  in  the  forests  are  branded  (Articles  73  and  7-1).  The  animals  belouging  to 
one  commune  or  group  of  right-holders  are  all  grazed  together  under  one  nhepherd 
(Article  72)  appointed  for  that  purpose.  In  this  the  modern  law  has  followed  ancient 

regulations,  as  it  vras  found  that  with  a  number  of  animals  scattered  through  the- 
forest  supervision  became   impossible.     Separate    groups  of  right-holders  are  not,. 
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towevor,  allowed  to  nnito  their  cattle  nnder  one  shepherd,  as  too  great   a  number  of 
-animals  grazing  together  injure  the  soil. 

The  shepherds  appointed  are  directly  responsible  for  breaches  of  the  regnlations. 
or  for  injuries  done  by  the  animaln  in  their  charge  ;  and,  if  fined,  the  commnne 
appointing  them  are  responsible  for  the  payment  of  the  fines  (former  Article  72) • 

It  is  provided  by  Article  119  of  the  general  rules  made  under  the  Law  that 
every  year  the  local  Forest  Officer  shall,  having  due  regard  to  the  nature,  age  and 
situation  of  the  trees,  report,  in  a  formal  written  proceedings,  the  condition  of  the 
blocks  <if  forest  under  the  regime  forestier  which  can  be  made  over  for  gi-azing. 
They  are  to  indicate  the  number  of  animals  that  can  be  admitted  to  these  block?, 
and  the  dates  on  which  the  exercise  of  the  rights  of  user  may  [corr,mence  and  must 
end.  The  proposals  of  the  Forest  Officers  are  submitted  for  the  approval  of  the 
Consei-vator  before  the  1st  February  in  each  year. 

There  are  very  severe  penalties  for  a  breach  of  any  of  these  grazing  rules. 
Right-holders  introducing  goats  or  sheep  are  subjected  to  a  double  fine.  Riiiht 
holders  who  introduce  more  animals  than  they  are  entitled  to,  or  who  graze  in  closed 
portions  of  the  forest,  are  treated  as  if  they  had  no  rights,  and  are  subject  to  the 
same  penalties  as  if  they  were  outsiders. 

Section  IV. — Regulation  of  rights  in  wood. 

1.  General  remarks. — ^'here  there  is  merely  a  right  to  a 
certain  quantity  of  produce  from  any  part  of  a  forest  there 
is  no  difficiilty,  as  the  produce  would  come  from  the  pre- 

scribed fellings  for  the  year  in  the  coupe  set  apart  for 
the  purpose.  But  in  India  it  rarely  happens  that  the  right 
is  in  this  form  :  the  right  is  usually  a  servitude  over  a  com- 

paratively small  area.  In  such  cases  it  is  not  so  easy  to 
arrange  for  the  supply  to  a  number  of  scattered  villages  of 
the  given  quantity  from  the  coupe  of  the  year.  Where  the 
demand  is  inconsiderable,  it  may  often  be  conveniently  met 
by  fellings  of  scattered  trees  independent  of  the  main  fellings. 
1  he  produce  delivered  to  right-holders  must  either  be  deducted 
from  the  available  crop,  in  calculating  the  possible  yield 
or,  when  the  demand  is  considerable,  the  area  burdened  with 
the  right  must  be  formed  into  a  separate  circle  to  be  worked 

solely  -with  a  view  to  furnishing  the  produce  required. 
A  village  has  a  right,  every  year,  to  50  standing  trees  of  a  certain  size  and  kind 

in  one  block  only  of  a  forest  which  is  to  be  worked,  we  will  suppose,  by  the  selection 
method.  The  annual  possibility  of  the  forest,  including  the  trees  to  be  given  io  the 
Tight-holders,  is  calculated  to  be  500  trees  a  year.  Therefore,  in  determining^ the 
size  of  the  annual  coupes,  the  coupe  containing  the  area  burdened  with  the  right 
should  be  capable  of  furnishing  the  450  trees  once  during  the  felling  rotation  plus 
the  50  trees  each  year.  That  is  to  say,  if  the  felling  rotation  were  10  years,  the 
<:oupe  bound  to  furnish  50  trees  a  year  ought  to  be  capable  of  furnishing  every  10 
years  500  in  addition  to  the  450  trees  furnished  by  other  coupes  every  10th  year. 

Another  way  of  providing  for  the  right  would  be  to  set  aside  an  area  capable  of 
furnishing  50  trees  a  year.  This  area  would  be  formed  into  a  separate  ciro!e  or  fell- 

ing series.  Such  a  cocrse  would,  however,  as  a  rule  be  impcssible  in  mountainous 
country,  where  each  small  scattered  forest  has  to  furnish  a  few  standing  trees  each 
year  for  the  repairs  of  neighbouring  hamlets. 

In  such  cases  the  regulation  may  be  best  accomplished  by  sacrificing  equality 
*f  yield,  and  by  deducting  the  number  of  trees  felled  for  the  right-holders  in  a  given 
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area  from  the  number  to  be  felled  in  that  area  when  its  tarn  for  exploitation  comes- 
round.  Thus,  suppose  ten  small  scattered  forests  in  the  hills  formed  into  fifteen 
annual  coupes  and  woriied  by  the  selection  method,  the  yield  having  been  calculated 
at  500  trees  a  year.  We  will  assume  that  the  villagers  in  three  neighbouring  ham- 

lets have  rights  in  as  many  forests  to  10,  20,  30  standing  trees,  respectively.  Suppose- 
that  the  prescribed  fellings  reach  the  forest  No.  1  in  the  third  year  of  the  felling- 
rotation,  30  trees  will  have  been  felled  ;  so  that,  instead  of  felling  500  trees  in  thi» 

coupe,  only  500 — 30  or  470  trees  should  be  cut.  Similarly,  the  felling  reaches  forest 
!No.  2  after  10  years  have  elapsed.  By  that  time  200  trees  will  have  been  felled  in 

this  coupe,  so  that  only  500—200  or  300  trees  should  be  removed  ;  and  so  on.  A  new 
calculation,  based  on  a  fresh  enumeration,  would  of  course  be  made  at  the  commence- 
went  of  the  second  felling-rotation,  and  the  trees  to  be  deducted  would  count  from 

this  date.  Where  the  right-holders'  timber  was  removed  from  areas  subjected  to 
selection  fellings  by  cultural  rules,  the  matter  would  be  very  simple  ;  as  in  such  a  case 
the  state  of  the  crop  from  a  cultural  point  of  view  would  determine  the  severity  and 
nature  of  the  felling,  which  would  consequently  be  made  light  or  heavy  according  to 
the  quantity  of  material  required  by  right-holders. 

Section  V. — Works  op  improvement    other    thai? 
CULTURAL. 

1.  Geueral  remarks — A  working-plan  would  be  incom- 
plete if  advantage  were  not  taken  of  the  study  of  the  forest 

which  it  involves  to  ascertain  and  indicate  the  works  of 
improvement,  other  than  cultural,  required.  Very  often 
the  application  of  the  plan  necessitates  the  opening  out  of 
new  roads  for  the  extraction  of  produce,  or  the  improve- 

ment of  existing  tracts  and  the  construction  of  forest  rest- 
houses  ;  while  the  improvement  of  the  boundaries,  the 
better  protection  of  the  forest  from  fire  or  other  injuries^ 
the  strengthening  or  re- distribution  of  the  protective  staff,, 
may  all  require  attention. 

Such  works  and  subjects  should  be  indicated  or  discussed 
with  whatever  amount  of  detail  may  be  required.  They 
should  not  be  vagaely  suggested,  as  has  been  the  case  in  so 
many  Indian  working-plans  reports,  but  should  be  prescribed 
though  the  exact  time  for  their  execution  need  not,  and 
indeed  often  should  not,  be  fixed.  If  new  roads  or  new  fire 

traces  are  required,  their  position  should  as  a  rule  be  shown, 
on  the  map,  and  a  rough  estimate  of  their  cost  should  be 

prepared  in  order  to  gauge  the  financial  result  of  tiie  whole 
working  under  the  plan  proposed.  Very  often  it  will  be 
advisable  to  mark  out  on  the  ground  the  new  roads  or  paths 

proposed,  and  to  make  use  of  these  in  laying  out  the  coupes. 
The  coupes,  as  we  have  seen,  ought  to  be  so  disposed  with 
regard  to  the  roads  that  their  produce  can  be  readily  and 
economically  extracted.     The   only   way  to  ensure  that   the 
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coupes  will  be  adhered  to  and  the  roads  laid  out  in  the  manner 
required,  is  to  mark  out  on  the  ground  the  lines  of  transport. 

It  n^ay  be  useful  to  renofcrk  with  regard  to  works  cf  this  sort,  that  although 
included  in  the  approved  wtirking-ilan,  separate  sanction  will  be  required  for  the 
necessary  funds  when  1  he  tiii.e  for  constrncticn  srrivfs.  Anothar  point,  whiih  will 
also  be  dealt  with  in  treating  of  the  contn  1  of  plana,  is  that  the  woiks  may  often  be 
only  indicated  as  di  sirable,  and  need  not  be  part  of  the  pernoanent  plan  which  cannot 
ordinarily  be  departed  from. 

Section  VI.— Mtscellaneotjs  peescriptions. 

1.  Geueral  reiiiarks.—Ir  may  frequently  be  found  neces- 
sary to  carry  out  experiments  with  the  object  of  facilitating 

rcTision  of  the  working-plan  on  the  expiry  of  the  period 
for  which  it  has  been  prepared.  Such  experiment  may 
include  ring  counting ;  or  the  laying  out  of  experimental 
plots  with  the  object  of  ascertaining  the  rate  of  girth  and 
diameter  increment ;  or  for  the  collection  of  data  for  the 

preparation  of  tables  ;  or  to  test  certain  sylvicultural  opera- 
tions. All  such  experimental  operations  should  6nd  a 

place  in  the  body  of  the  working-plan  report. 

Section  VII.— Foeecast  op   financial  results  of 
WORKING. 

1.  General  remarks — The  working-plan  should  contain 
a  rough  estimate  of  the  revenue  and  the  expenditure  under 
the  proposed  working  as  compared  with  the  actual  results 
of  the  past.  An  attempt  should  in  all  cases  be  made  to 
estimate  the  cost  of  proposed  works  of  improvement. 

When  the  areas  to  be  felled  have  been  decided  upon,  it  will  generally  be  necessary 
to  make  a  forecast  of  the  outturn  of  trees,  or  of  material  to  be  removed,  so  as  to  esti- 

mate the  financial  results  of  the  proposed  fcheme  of  woiking.  This  estimate  may  be 

based  either  on  sn  enumeration  of  the  mature  trefS  in  the  forest,  on  the  previous  out- 
turn, or  on  experimental  area  fellings,  etc.  The  enumeration  should  not,  however,  be 

mistaken  for  a  calculatioii  of  the  possibility,  sach  as  is  made  when  fellings  are  pre- 
scribed by  Tolume  of  material  or  number  of  trees. 
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Part  III.-COMPILATION  OF  THE  WORRING-PLAX  REPORT. 

CHAPT^E  I.— INTRODUCTOKY  HE  MARKS. 

It  is  desirable,  especially  in  India  where  frequent 
changes  in  the  forest  staff  are  unavoidable,  that  working-plan 
reports  should  follow  generally  a  fixed  pattern.  Uniformity 
not  only  lessens  the  labour  of  mastering  the  contents  of 
individual  reports,  but  without  it  systematic  scrutiny  of  the 
plans  is  well  nigh  impossible.  The  fact  that  each  report 
deals  with  essentially  different  local  conditions  is  no  impedi- 

ment to  grouping  and  discussing  together,  under  suitable 
headings  and  in  logical  sequence,  the  various  subjects. 

The  general  order  to  be  followed  in  working- plan  reports 
is  indicated  below.  This  is  the  arrangement  prescribed  at 
present  by  the  Government ;  and  it  is  only  necessary  to  add 
that  each  report,  while  containing  sufficient  information  to 
enable  the  soundiiess  of  its  provisions  to  l)e  tested  and  the 
ideas  of  its  compiler  to  be  followed,  should  be  as  brief  and 
as  simply  written  as  possible.  Lengthy  descriptions  and 
discussions  of  sylvicultural  questions,  mathematical  calcula- 

tions and  complicated  tables  of  statistics  should,  as  far  as 
possible,  be  avoided.  The  information  deduced  from 
statistical  tables  can  generally  be  explained  in  a  few  words, 
and  the  application  of  mathematical  formulae  in  connection 
with  Indian  forests  is  liable  to  lead  to  erroneous  conclusions. 

Some  plans  have  never  been  applied,  owing  to  the  neglect 
of  such  rules.  These  monuments  of  misdirected  energy 
represent,  however,  a  large  amount  of  labour,  and,  it  must 
be  added,  a  very  considerable  amount  of  expense,  all  of 
which,  with  the  exception  of  the  experience  so  bought,  has 
been  wasted. 



121 

CHAPTER  XL— SUBJECTS  DEAL!?  WITH. 

Section  I. — Arrangement  of  the  subjects. 

A  working-plan  is  a  forest  regulation  or  prescription 
-deduced  from  facts ;  and,  in  order  that  the  prescriptions 
may  be  intelligible  it  is  necessary  that  the  manner  in  which 
they  have  been  arrived  at  should  be  explained  and  the  facts 
from  which  they  have  been  deduced  stated.  The  working- 
plan  report,  therefore,  naturally  resolves  itself  into  two 
parts :  the  first,  containing  a  summary  of  the  facts  on  which 
the  proposals  are  based,  and  the  second,  a  statement  of  these 
proposals — the  working  scheme  proper— accompanied  by 
whatever  explanations  are  necessary  in  order  to  show  why 
they  have  been  framed.  The  nature  of  the  subjects  treated 
in  each  of  these  parts,  and  the  order  in  which  they  should, 
,as  a  rule,  be  arranged,  are  as  follows  : — 

IMRODUCTIOX. 

Part  I,— Summary  of  facts  ou  which  the  proposals  are  based 
DeSCEIPTION    of   the   TBA.CT    DEALT   WITH. 

Name  and  situation. 

Configuration  of  the  ground. 
Underlying  rock  and  soil. 
Climate. 

Agricultural  customs  and  wants  of  the  neightouiing  population. 

THB   composition    AivD    CONDITION    OF   THE   FOEESTS. 

Distribution  nrid  area. 
State  of  the  boundaries.. 

Legal  position. 
Eights  and  concessions. 
Composition  and  condition  of  the  crops. 
Injuries  to  which  the  crops  aie  liable. 

System:  of  managemfnt. 

Past  and  present  system  of  management. 
Special  works  of  improvement  undeitaken. 
Pat^t  revenue  and  expenditure. 

Utilization  of  the  pboduce. 

Marketable  products ;  requirements  to  be  mtt  (quantities  produced  in  past  yeais) 
Lines  of  export. 

-Centres  of  consumption  ;  markets. 
-Mode  of  extraction  and  its  cost. 
Net  value  of  each  class  of  produce. 
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MiSOBLLANEOUS  FACTS. 

The  forest  staff. 
Labour  supply. 

Part  II.— Future  mauagement  discussed  and  prescribed. 

Basis  oj  pboposais. 

Working-circles  and  felling-series  ;  how  composed;  reasong  for  their  formation.- 
Compartments;  justification  of  the  sub-divifion  adopted. 
Analjsii  of  the  crop  ;  method  of  valuation  employed. 

Method  of  tbeatment.* 

Object  sought  to  be  attained  :— 
(a)  As  regards  the  improvement  and  regulation  of  the  water  supply  ; 
(l)  As  regards  the  yield  of  forest  products. 

Method  of  treatment  adopted  in  order  to  attain  the  above  objects. 
The  exploitable  age. 

The  fellings.* 

The  general  working  scheme  ;  calculation  of  the  possibility. 
Period  for  which  the  fellings  are  prescribed. 
Areas  to  be  felled  annually  or  periodically  ;  order  of  their  allotment. 
Nature  of  and  mode  of  executing  the  fellings. 
Tabular  statement  of  the  fellings  to  be  raade. 
Forecast  of  condition  of  crops  at  the  expiry  of  felling  period. 

SXTPPLEMENTAEY   BKGULATIONS.* 

Cleanings,  thinnings,  or  other  improvement  fellings.^ 
Eegnlation  of  grazing  and  other  rights. 
Sowings,  plantings  or  other  works  special  to  each  circle. 

Eoads,  buildings  and  other  works  of  improvement  co-.nmon  to  the  whole  area» 

MlSCELIAKEOCS.f 

Miscellaneous  prescriptions. 
Collection  of  data  and  upkeep  of  record  and  control  forms. 
The  forest  staff ;  changes  (if  any)  proposed. 
Forecast  of  financial  results  of  proposed  working. 

Appekdices. 

Maps. 

Description  of  the  crop  in  each  sub-division  :  written  or  by  stock-maps. 
Valuation  surveys  :  written  record  of  results. 
Eecord  of  observations  of  rates  of  growth. 
Miscellaneous  statements. 

•  Each  working-eircle  should  be  separately  dealt  with  as  regards  the  method  of  treat- 
ment, tbo  fellings,  and  all  supplementary  provisions  except  those  common  to  the  whole 

area,  each  as  construction  of  roads,  etc. 

t  Information  upon  the  following  matters  should  also  be  furnished  in  order  to  indicate- 
the  actual  cost  of  the  working-plan  :— 

(a)  Establishment  employed. 

(b)  Expenditure  incurred  under  all  heads. 
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Section  II. — Information  to  be  recorded  under  each 
HEADING. 

1.  The  introduction — This  should  briefly  explain  the  time 
occupied  in  the  preparation  of  the  plan,  the  establisliment 
employed,  and  tlie  expenditure  incurred  under  each  head  ; 
any  special  difficulties  encountered,  as  well  as  other  facts 
which  merit  permanent  record  but  which  do  not  find  a  place 
in  the  body  of  the  report. 

£xample.~The  field  work,  which  incladed  the  survey  of  the  forest  to  be  exploited 
under  this  plan,  was  commenced  in  the  beginning  of  June  1907,  and  continued, 
with  a  short  intermiseion  during  the  rains,  until  December,  when  travelling  in  the 
hills  became  impracticable.  It  was  recommenced  in  the  following  May,  and  brought 
to  a  close  at  the  end  o£  the  same  year,  1908. 

The  establishment  employed  during  the  first  season  consisted,  in  addition  to  the 
oflBcer  in  charge  and  his  clerical  stafE,  of  two  native  sub-surveyors,  lent  by  the 
Superintendent,  Surveys  of  India,  towards  the  end  of  the  season,  and  of  a  small  staff  of 
khalasies,  recorders,  treeiQeasurers  and  cciolies.  During  the  second  season  two  Forest 
Riingers  were  employed  in  addition  to  the  temporary  stafE  entertained  in  the  previous 
year. 

The  total  cost  of  the  work,  including  the  pay  and  allowances  of  the  officer  in 
charge,  the  subordinate  staff  and  all  other  charges  amounted  to  R8,400,  or  R70  per 
square  mile.  The  high  cost-rate  is  partly  due  to  the  rugged  nature  of  the  country  irt 
which  the  forests  are  situated  and  the  consequent  difficulty  of  travelling  ;  but  it  is- 
also,  in  a  great  measure,  due  to  the  employment  of  temporary  subordinates,  and  tho- 
lateness  of  the  season  when  work  was  commenced  in  the  first  year. 

2.  Description  of  the  tract  dealt  witli. — (i)  Name  and  situa- 
tion.— The  name  of  the  tract  dealt  with  in  the  report, 

generally  some  forest  charge,  and  the  civil  district  or  terri- 
tory in  which  it  is  situated,  together  with  that  of  the 

Porest  Division  to  which  it  belongs,  should  be  stated  ;  and 
it  should  be  explained  whether  the  wooded  area  comprises 
one  or  several  separate  forests.  The  vicinity  of  large  towns 
or  markets  for  the  produce,  or  of  rivers,  roads,  or  railways 
leading  to  these  places,  should  be  very  briefly  mentioned 
here. 

"Example. — These  plans  have  been  prepared  for  what  are  known  as  the  "  Naini 
Tal  Forests"  which  comprise  twenty  separate  areas  situated  in  the  Kumann  District, 
in  ihesuh-division  of  Chakrata  Pahar  and  Dhangakot,  within  the  jurisdiction  of  the 
Commissioner  of  Kumaun.  The  forests  surround  and  supply  with  produce  the  Muni- 

cipality and  Cantonment  of  Kaini  Tal,  and  constitute  one  of  the  two  ranges  of  the 
Isaini  Tal  Forest  Division. 

{ii)  Configuration  of  the  ground.— li  should  be  explained 
whether  the  forests  are  situated  in  hilly  or  level  ground,  or 
on  a  plateau ;  whether  they  form  part  of  one  or  several  river 
basins  ;  at  what  height  or  heights  above  the  sea  they  are 
found,  and  what  their  relative  position  is  with  regard  to  the 
surrounding  country. 
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fa?aOT/)^e.— The  forests  are  situated  on  comparatively  lew  hills,  forming  a  series 
•of  superimposed  terraces  or  plateaux  with  ploping  sides.  The  tops  of  the  hills  are 
flat ;  so  tliat,  instead  of  ascending  to  a  ridge,  we  ascend  to  a  plateau,  and  the  action  of 
time  has  not  been  able  to  destroy  the  original  terrace-formation  which  gives  to  the 
hills  their  cf.aTai-teristic  appearance.  Precipices  are,  however,  uncommon,  and  the 

slopes  are  usually  eas3- enouu'h  for  a  saddled  horse  to  be  led  almost  everywhere.  The 
hills  rise  from  1,000  to  seldom  more  than  ], 700  feet  above  the  deepest  vallt'-ys.  The 
forests  as  n>ight  be  expected,  occupy  the  upper  plateaux  and  slopes  of  the  hills,  culti- 

vation having  taken  possession  of  the  lower  slopes.  The  main  ridge  occupies  a 

continuous  sinuons  line,  extending  from  the  south-west  to  north-east,  f •arming  the 
water-parting  between  the  Ramgunga  stream  on  the  north  and  the  Phadi  river  on  the 
south  ;  but  the  greater  portion  of  the  area  lies  within  the  drainage  basin  of  the  latter 
■river. 

{Hi)  TJiiderlying  rock  and  soil. — The  general  character 
of  the  geology  of  the  country,  the  resulting  soils  and  their 
relation  to  the  composition  of  the  forests,  should  be  explained. 
The  explanation  should,  however,  be  brief  and  of  a  general 
nature  ;  as  a  more  detailed  description  of  the  soils  in  each 
block  is,  when  necessary,  separately  given,  for  instance,  in 
the  description  of  compartments. 

Example. — The  entire  rock-system  belongs  to  what  is  known  as  the  Deccan  traps 
and  is  consequently  of  volcanic  origin.  The  soil  resalting  from  the  disintegration  of 
these  trap  rocks  is  a  red  ferruginous  loam,  fairly  fertile  where  deep.  This,  however, 
is  not  the  case,  on  the  level  surfaces  of  the  plateaux  where  disintegration  is  slow  and 
where,  in  some  cases,  the  unchanged  rock  protrudes  at  the  surface.  In  other  parts 
the  underlying  rock,  being  eveijwhere  laminated,  compensates  to  some  extent  for 
shallowness  ;  but  geoerally  speaking,  the  soil  is  not  favourable  to  tree  growth,  as  it  is 
too  superficial  and  dry.  On  the  slopes,  however,  which  separate  the  various  plateaux, 

and  along  the  bottoms  of  the  numerous  gallies,  the  soil  formed  of  deep  accumula- 
tions and  resting  on  a  eub-Foil  of  loosely  disintegrated  trap,  is  well-drained  and 

admirably  suited  to  tvee-growth.  An  intrusion  of  granitic  or  gneissio  rock  about 
three  miles  broad  crosses  the  area  from  south-east  to  north-west,  and  the  resulting 
soil  is  a  fine  micaceous  sand  which  of  itself  is  usually  unfertile  for  agriculture, 

requiring  heavy  manuring,  but  which  under  broad-leaved  forest,  becomes  fairly 
and  even  highly  fertile. 

(iv)  Climate. — All  that  is  generally  required  is  a  simple 
statement  of  the  facts  with  most  of  which  every  cultivator 
in  the  locality  is  practically  acquainted.  Periods  of  drought 
or  of  excessive  rain,  of  great  heat  or  of  cold,  frosts,  dangerous 
winds  and  the  like  which  have  a  notable  effect  on  the  forest 

vegetation  or  on  fire-protection,  sowings,  plantings  or  other 
sylvicultural  operations,  should  be  briefly  explained.  A  few 
remarks  may  be  usefully  added  regarding  the  healthiness  or 
the  reverse  of  the  climate,  when  this  question  affects  the 
proper  execution  of  work  or  the  duties  of  the  establishment 
generally. 

The  climate  and  soil  together  represent  the  productive 
capacity  of  the  area  or  locality  and  determine  the  species 
and  method  of  treatment  best  adapted  to  the  result  required. 
The  character  of  the  climate  depends  on  the  situation  of  a 
.given  locality,  and  is   described  by  stating  the  different  local 
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peculiarities   of  the     atmosphere   as    regards    temperature^ 
degree  of  moisture,  prevailing  winds,  etc. 

The  points  to  be  borne  in  mind  when  it  is  desirable  to 
report  in  detail  upon  the  climate  of  a  given  locality 
are,  therefore,  as  follows  : — 

(1)  Geographical  situation. 

(2)  Height  above  sea-level. 

(3)  Relative   height   and   position   Avith   regard   to  the- 
surrounding  country. 

(4)  Slope,  aspect,  and  topographical  features  generally .. 

(5)  Temperature,  maximum,  minimum,  and   average  at 
different    seasons  ;  periods   of  greatest   heat  and 
cold  and  their  duration. 

(6)  Species  which  thrive  in  the  locality  and  their  pecu- 
liarities ai  regards  climate. 

(7)  Usual  state  of  the  atmosphere,  whether  clear   or  the 
reverse,  and  its  dryness  or   humidity  at  different 
seasons. 

(8)  Rainfall,  mean — annual,   and  at   different  seasons  ; 
drought  and  its   duration ;     snow-fall    and  its 
duration. 

(9)  "Winds  and  storms,  their  duration  and  force,  damage done  by  them. 

Points  (1)  to  (4)  are  of  relatively  small  importance  in 
the  plains  ;  but  circumstances  of  climate  should  be  applied 
to  the  questions  at  issue  and  be  explained  in  a  popular 
manner. 

Example. — The  distinguishing  characteristics  of  the  climate  are  its  dryneso  and 
the  great  divergence  between  the  temperature  at  different  seasons  of  the  year. 
These  extremes  of  heat  and  cold,  combined  with  the  dryness  of  the  atmosphere  during 
most  of  the  year,  render  the  propagation  of  all  but  a  few  species,  such  as  Dalhergia 

aS'i'.j^oo  impos'iible  ;  and  even  the  hardy  Acacia  arabica  is  killed  off  by  frost  an! es> 
artificially  shaded  in  winter.  The  monsoon  rains  nominally  commence  in  July  and 
continue  to  the  end  of  August,  but  tbey  are  neither  very  constaut  nor  regular,  and 
sometimes  almost  altogether  fail.  Plantings  and  sowinj;8  are  only  possible  during 
this  short  period,  aud  even  then  often  fail  in  consequence  of  the  dry  hot  weather 
durinj,'  September.  As  a  rule,  a  large  proportion  of  the  annual  rain  falls  dnring  the 
winter,  showers  commencing  at  the  end  of  December  and  lasting  to  the  second  week 
of  January.  The  months  of  Alarcb,  April  and  May  are  more  or  less  stormy  as  well  as 

hot  and  di'y.  The  dangerous  season  for  fires  is  thus  much  prolonged,  but,  on  the 
other  hand,  the  grass  withers  early  and  can  be  burnt  with  safety.  Easterly  winds 
prevail  but  are  seldom  violent,  and  their  effects  can  be  neutralized  to  a  great 
extent  by  protective  bands  of  trees  along  the  west  boundary.  The  climate  is, 
on  the  whole,  healthy,  even  during  the  scorching  dry  heats,  except  in  the  deeper 
valleys  and  iiTigated  tracts.  Owing  to  the  dampness  of  these  latter  places  the  forests 
remain  green  throughout  the  year,  and  are  so  unhealthy  that  labourers  cannot  be 
induced  to  reside  or  work  in  them  during  the  warm  season  from  May  to  October. 
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(v)  Agricultural  customs  and  wants  of  the  neighbouring 
population. — In  most  instances  the  agicultural  customs  and 
the  mode  of  life  of  tlie  local  population  have  an  important 
bearicg  on  the  management  of  the  forests,  both  with  regard 
to  the  direct  supply  of  the  wants  of  the  people  in  forest 
produce  and  to  the  adoption  of  a  system  of  management  that 
will  interfere  as  little  as  possible  with  established  customs. 
Such  facts,  where  they  influence  forest  management, 
should  therefore  be  briefly  stated. 

JfaraOTjo^e.— The  inhabitants  are  all  of  necessity  cattle-farmers  as  well  as  cultiva- 
tors, as  there  are  no  canals  iu  the  district  and  water  lies  too  deep  from  the  surface  to 

make  well-irri?ation  profitable.  Hence  cultivation  is  confined  to  the  areas  near  the 
rivers,  where,  however,  owing  to  the  irregularity  of  the  floods,  farming  affords  at 
best  but  a  poor  and  precarious  means  of  subsisfcenco.  The  combined  system  of  cattle 
farming  and  tillage  in  vogue  is,  therefore,  the  only  means  by  which  the  people  can 
manage  to  support  themselves.  Even  in  the  driest  years,  when  the  bare  lands  near 
the  villages  contain  no  fodder  at  all,  there  are  in  the  forests  some  grasses  and  the 
leaves  of  many  trees  which  can  be  used  as  fodder,  and  by  these  means  the  villagers 
contrive  to  keep  large  herds  of  camels  and  cattle,  and  flocks  of  sheep  and  gouts  from 
which  they  derive  a  considerable  addition  to  their  income  and  their  food-supplies. 
It  follows  that,  while  grazing  must  be  provided  for,  the  number  of  animals  pastured 
should  be  restricted  to  the  possibility  of  the  forests  in  leaf  and  grass  fodder.  Unless 
such  a  limitation  is  enforced  the  forests  must  inevitably  disappear  and  the  great 
increase  in  the  stock  kept  by  the  villages  threatens  this  already. 

3.  The  compositiou  and  couditioii  of  the  forests   (i)    Bistri- 
tution  and  area.—  It  is  generally  necessary,  especially 
where  the  report  deals  with  a  number  of  scattered  forests,  to 
explain  in  a  few  words  how  the  gross  area  is  distributed. 

£xamj)le.— The  total  forest  area  is  formed  of  a  large  number  of  separate  blocks 
■occupying  the  steeper  slopes  and  less  accessible  portions  of  the  higher  hills  all  eul- 
turable  portions  and  the  lower  valleys  having  been  brought  under  the  plough.  The 
number  of  demarcated  forests  in  the  valley  is  80,  and  the  average  area  of  each  is 
about  900  acres.  These  relatively  small  forests  are  scattered  over  the  whole  area  of 
the  valley,  in  the  basins  of  the  tributaries  of  the  Eavi  and  Siul,  at  elevations  of 
between  5,500  and  8,500  feet  above  sea-level. 

The  detail  with  which  the  area  statement  should  be 
compiled  depends  on  the  nature  and  degree  of  elaboration 
of  the  plans  to  be  prepared.  When  possible,  the  areas  of 
the  wooded,  blank  and  uncult arable  portions  of  the  forests, 
and  the  areas  occupied  by  enclosures  of  private  or  other 
land  not  under  forest  management  but  within  the  boundaries, 
should  be  stated  separately/  for  each  block  and  sub-division. 
This  information  is  required  in  laying  out  coupes,  especially 
where  the  possibility  is  prescribed  by  area.  Where,  how- 

ever, large  areas  are  to  be  felled  over  by  the  selection 
method  a  less  complete  area  statement  suffices,  but  would 
usually  be  supplemented  by  a  more  detailed  description  of 
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"the  blocks  and  of  the  wooded,  blank  and  unculturable  area 
in  each. 

In  addition  to  stating  the  area,  it  should  also  be  explained 
how  and  with  what  degree  of  accuracy  the  forests  have  been 
surveyed,  what  maps  exist,  and  how  the  acreages  have  been 
ascertained. 

Example. — The  area  of  the  working-circle  can  only  be  given  approximately,  as 
accurate  maps  are  available  only  for  the  Deota  forests. 

FOXSBIS, Blocks. 

Deota   . 

■Chansil 

■{ 

-Sablra  . 

Noranu  . 

Noiaiwar 

Pat  mi  r   . 

TOTIL 

Lambtah 
Deota 
Bamsu 
Saras 
Kotigad 

Chansil 
Kotigad 

Area  of  each 
block  la 
acref. 

Total  area 

(acreB). 

2,883  \ 
2,937  / 2,323  \ 

1,234  I 1,105; 

1,805  ) 
3,968  > 

10,482 

5,773 

1,410 

1,520 

3,450 

2,560 

Bemabks. 

25,195 

The  Deota  and  Chansil 
forests  were  surveyed  in 
1881-82  by  the  Forest 
Survey  Branch,  and  the 
areas  given  are  those 
furnished  by  that  Branch 
as  calculated  from  the 

maps  on  the  scale  of  4"  = 1  mile. 

For  the  remaining  forests 
which  were  demarcated  in 

1885,  only  rough  sketch 

maps  on  the  scale  of  2*= 1  mile  exist,  and  the  areas 

given  are  subject  tocorrec- 
tiou  when  the  regular  sur- 

vey, now  in  progress,  has 
been  completed. 

The  following  is  an  example  of  a  more  detailed  state- 
ment. Very  often,  however,  it  will  be  necessary  to  indicate 

not  merely  the  total  wooded  area  but  also  the  area  of  each 
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type  of  forest  in  each  block.     Where  a  stock  map  has  been 
prepared  this  ofiFers  no  difficulty  : — 

Aeea. 

m 

fd 

1S           So       '  a  m  (3 

gg 

Blocks. 

'T3 

i  1*^^:11 a^                 EbmARes. 

'S 

u 

rO 

«2     .      E3        g-g(P^ 
d   mi 

o o i CD 

43      . 

2  ̂  

<s         ̂   B  a      <a 

'ithi 

ariei 

^ 3 O 
fa 

O       H         |-< 

O    pro 

in Dhamin 

2,643-4 128-8 

nil 

11-6 

"     1          : 

...     2,894-9, 116-4* 
3,011-3  *  13-2  acres  occupied  by I 

public       roads ;      1-2 • 
acres  in  corner  of  com- 

partment No.  1  by 
Canal  buildings;  SrO 

acres  by  lands  adjoin- 
ing the  Canal,  and  21 

acres  by  the  Eailway. 
Palmar 

1,699-3 
68-0 83-0 

5-3,     16-01,871-6,   59-Ot,l,930  6  1 38-0  acres  occupied  by the   Canal  lands,  and 
21-0  by  the  Eailway. 

Eote 
1.746-2 274-8 

21-7 
1-6 3-6  2,047-9    ei-SJ:  2,109-4,  1 38-5  acres  occupied  by 1 Canal   bungalow    and 

compound     and     230 
1    acres  by  lands  adjoin- ■ 

ing  Canal. 
Luria 

2,310-2 91-1 138-0 ••• 
...     12,539 3  101-0§ 2,640-3  § lOlO    acres    of   lands 1                       1 adjoining  Canal. 

Total 

,8,399-1 562-7 353-8 
18-5 

1                       i 
19-69,353-7  337-9  9,691-6 i                      1 

(ii)  State  of  the  boundaries. — In  order  to  justify 
proposed  works  of  improyement,  or  the  absence  of  any 
proposal  of  the  kind,  with  regard  to  the  demarcation,  it  is 
necessary  to  ascertain  and  state  whether  the  boundary  marks 
are  sufficient  and  suitable  or  not ;  whether  they  are  in  good 
or  bad  condition ;  and  whether  they  are  well  placed.  In 
some  cases  a  re-demarcation  of  parts  of  the  boundary  may  be 
required,  and,  if  so,  this  should  be  justified.  The  nature  of 
the  suiTOunding  properties,  the  likelihood  of  trespass,  and 
such  other  points  as  bear  on  the  size,  degree  of  proximity,  etc., 
of  the  boundary  marks  should  be  dealt  with  in  such  detail 

as  may  be  necessary  in  each  case.  A  *'  register  "  of  boundary 
marks  should  not  usually  find  a  place  in  a  working-plans 
report. 

In  many  cases,  for  instance  where  the  annual  clearing 
of  the  boundary  lines  for  fire-protection  or  other  purposes 
is  necessary,  it  may  be  advisable  to  state  the  length  of  lines 
to  be  kept  clear  or  the  number  of  marks  to  be  repaired,  etc. 

The  boundaries  of  priyate  lands,  included  in  the  forest, 
should  be  described  in  the  same  way  as  the  external 
boundaries. 
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^a'am;?^^.— The  boundary  marks  used  along  tbe  outer  bonndaries  are  substantial 
and  sufficient.  The  wlioln  of  this  boundary  is  demarcated  by  square  masonry  pillars 

3' X  3' X  4' ;  whilst  pillars,  also  square,  measuring  2' x  2' x  2^  ,  mHrk  off  the  bound- 
ary between  the  open  for^-sts  and  those  free  of  rights.  There  are  in  addition  318 

ronnd  pillars.  4^'  in  u'irth  by  2^'  high,  demarcating  the  villaj^e  landH  within 
the  fDrests.  The  shape  of  the  boundaries  is,  however,  very  defective,  a  ciooked  or 
curved  line  between  two  consecutive  pillars  heing  common.  The  consequence  is 
that  it  is  extremely  diflBcult  to  follow  tlie  boundary,  and  encroachments  might  long 
pass  unnoticed.  For  the  reserve  this  drawback  has  been  overcome  by  erecting  a 
ring  fence  of  rough  posts  ;  hut  something  should  be  done  as  ioon  as  possible  to  render 
the  boundaries  of  the  other  forests  easily  and  permanently  lecognisable.  Otiierwis© 
harassing  disputes  in  the  near  future  are  inevitable.  The  adjoining  estates  consist  of 
village  lands,  the  cultivation  of  which  not  infrequently  is  conterminous  with  the 
forest  boundary. 

It  may  occasionally  be  advisable  to  prefix  to  the 
description  of  the  boundaries  remarks  explanatory  of  the 
circumstances  under  which  the  demarcation  was  made. 

Enclosures  within  a  reserve  are  often  of  such  inportance, 
as  regards  the  manasfement  of  tiie  forest,  that  it  may  be 
necessary  to  notice  them  in  detail. 

(iii)  Legal  position  of  the  forests. — A  brief  account  of  the 
manner  in  which  tbe  forests  were  acquired,  and  how  they  are 
held  by  Government,  of  their  settlement  (if  one  has  been 
made)  and  of  their  present  legal  status,  should  be  given.  The 
Act  and  section  of  tbe  Act  under  which  the  forests  have  been 

declared  "reserved"  or  "protected,"  as  wt-U  as  brief 
particulars  of  all  important  orders  of  the  local  Government 
concerned  bearing  on  the  statusd^inii  management  of  the  areas, 
should  also  be  indicated.  Special  res?ulations  affecting  the 
forests,  such  as  grazing  rules,  should  be  menti(med,  and  their 
bearing  on  the  legal  position  of  the  tract  should  be  explained. 
This  section  of  the  report  should  not,  however,  be  burdened 
vrith  details  regarding  the  past  mana2^ement  of  forests.  This 
subject  will  be  separately  dealt  with  in  another  section. 

^xawa/7/e.— Jaunsar  originally  formed  part  of  the  Sirniur  or  Nahan  State.  In 
1815  it  was  conquered  by  the  British,  sirce  which  time  it  has  been  under  British  rule. 
But  it  was  not  until  IStJO  that  the  right  of  Governmnnt  to  the  ownership  of  all  waste 

laud  was  enforced  by  rough  limitation  of  the  rights  of  each  collection  of  vil'a/e 
communities.  It  was  clearly  laid  down  in  the  settlement  that  the  rights  f  the 
villaacers  in  the  forests  Consisted  in  grazing,  in  collecting  dead  wood  for  fuel  and  in 
catting  timber  for  their  own  use  only. 

In  1865-66  the  proposal  to  establish  a  military  cantonment  at  Chakrata  gave 
rise  to  the  issue  of  different  orders  for  the  protection  of  the  more  valuable  tracts  of 
forest,  and  in  1866  a  Forest  (  fScer  was  appi'inted  to  take  charge  of  them.  In  1869 
the  demarcation  of  certain  portions  as  Government  forest  was  directed^  and  thiee 
classes  of  forest  were  formed  : — 

First  class* — Ftrest  areas  practically  free  of  right?. 
Second  class. — H  orest  areas  under  the  control   of  Government,  but  subject   to 

certain  rights  of  usage. 
K 
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Third   class.'— Forest  or    waste    land,    the   use  of   which   was    allotted    to   the 
different  villages,  the  right  to  sell  produce  only  being  prohibited. 

In  1878,  on  the  Indian  Forest  Act  (VII  of  1878)  coming  into  force,  a  settlement, 
under  Chapter  II  of  that  Act,  was  made  of  the  first  and  second  class  forests,  and  such 

areas  as  could  not  be  secured  free  of  all  rights  were  inclnded  in  the  categor3'  now 
called  Vnclassed  State  Forests,  The  settled  forests,  which  it  will  be  seen  are  free 

of  all  rights,  were  gazetted  as  "  Reserves  "  under  section  19  of  the  Forests  Act  (vide 
G.  0.  No.  480  A.  of  1st  August  1890).  The  unclassed  forests  are  not  {vide  G.  0.  No. 
77  F.  C.  of  the  13th  June  1871)  manaijed  by  the  officers  of  the  Forest  iJepartment, 
the  enforcement  of  the  limitation  as  to  the  sale  of  produce  from  them  being  left  to 
the  civil  officers. 

(iv)  nights  and  concessions. — It  is  generally  necessary  to 
explain  the  nature  and  extent  of  the  rights  with  which  the 
forests  are  burdened,  so  far  as  they  affect  management  and 
sylvicultural  treatment.  But  it  is  only  where  definite  pro- 

posals are  made  for  commuting  particular  rights,  or  for  pro- 
viding for  them  in  some  special  manner,  that  full  details  of 

each  right  need  be  given.  And  if  a  detailed  report  is 
required  it  should  be  prepared  separately  from  the  working- 
plan. 

It  should  be  clearly  understood  that  the  body  of  a  work- 
ing-plan report  is  not  the  place  for  a  detailed  record-qf- 

rightSi  the  upkeep  of  which  is  separately  provided  for  in 
the  Forest  Code.  As,  however,  it  sometimes  happens  that 
the  rights,  although  legally  settled,  have  not  been  recorded 
in  a  convenient  form,  it  may  be  advisable  in  the  preparation 
of  the  working-plan  to  redraft,  under  proper  authority,  this 
record  in  a  more  intelligible  form  lor  ready  reference.  If 
so  desired,  the  record  may  often  be  suitably  appended  to 
the  working-plan  report. 

Example. — The  forests  in  this  Division  come  under  the  action  of  the  third 
clause  of  section  34  of  the  Act,  and  no  settlement  or  enquiry  having  yet  been  made, 
tihe  existence  or  non-esisteuce  of  rights  unfortunately  still  remains  an  open  question. 
The  following  concessions  have,  however,  been  made  by  admin istracive  order  in  favour 

of  the  inhabitants  of  certain  villages  in  the  immediate  vicinity  of  the  forests,  viz. .' — 

Sattikhala  .         .         .         .         .10  ohil  tree  2  feet  diameter,  annually. 

Malan   20  „  „  „ 

Laldhang  .....     35  „  „  „ 

Amgadi  .....     26  „  „  „ 

Beda&ni  .....     63  „  „  „ 

Total         .  154 

The  exercise  of  these  rights  is  restricted  to  the  actual  domestic  and  agricultural 
requirements  of  the  villagers  in  whose  favour  they  are  recorded,  and  they  cannot  he 
exercised  for  purposes  of  trade.  The  maximum  size  of  a  house,  for  building  and 
maintaining  which  timber  can  be  claimed,  is  40  feet  X  36  feet  X  16  feet. 

Any  trees,  except  the  protected  kinds,  may  be  lopped  for  green  leaves  ;  but  the 

lopping  is  limited  to  branchei  not  exceeding  2''  in  diameter  at  the  trunk. 
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The  grazing  allowed  under  tlie  orders  above  mentioned  is  as  follows  ; — 

TbICT   AFPECieO   BY 

THB    C0NCE6SI0M, 

Total  hbad  of  cattle  aduiithd 
10  obaze  at  half  bates. 

Beuabsb. 

Name  of 
block. 

■ 

Acreage. 
Buffaloes. r^..,.  „«j       Horses, 

hnZ  V  ^      ponies,  and 

bullock.,     ''donkeys. 

1 

Sheep 

and 

goats. 

Mai  an 

Amgadi 

Bedaeni 

2,136 

3,135 

6,304 

38 

223 

106 

485 

1,165 

1,464 

525 

33 

175 

220 

The  present  full annual  rates  per 
head  of  each  class 
of  cattle  are,  re» 
spectivelj,  4,  2,  1, 
and  ̂   annas.  Hence 
the  total  money- 
value  of  the  con- 
ce*sioD8    at        the 

Total 11,575 
367 

3,114    j     558      '      395 
present  rates  is 
E249-5-3  p;r  aa- uum. 

It  is  always  well  to  estimate  the  quantity  of  timber  or 
fuel  for  which  provision  must  be  made.  This  information 
is  necessary  in  order  to  arrange  for  the  exercise  of  the  rights 
and  for  their  regulation  which,  as  has  been  seen,  may  neces- 

sitate the  grouping  into  separate  working-circles  or  felling 
series  of  the  areas  affected.  The  bearing  of  the  rights  on 
the  management  of  the  forest  should  be  noticed,  and  it 
should  be  pointed  out  in  what  way  the  rights  should  be 
regulated.  An  endeavour  should  always  be  made  to  estimate 
the  value  of  the  concessions  granted. 

(v)  Composition  and  condition  of  the  crops. — As  a 
detailed  description  of  the  crops  in  each  block  or  compart- 

ment is  usually  separately  given  or  figured  in  the  stock-m'^D, 
this  section  should  contain  only  a  broad  general  description, 
special  attention  being  paid  to  points  such  as  the  following, 
not  dealt  with  in  the  detailed  description  : — 

{a)  The  different  classes  or  types  of  forest  and  their 
distribution ;  principal  and  accessory  species 
and  their  relative  proportions. 

(b)  The  condition  of  the  crop  ;  the  dominant  age- 
classes  ;  the  quality  and  density  of  the  growth  ; 
absence  or  presence  of  blanks  or  glades. 

((?)  Reproduction  ;  the  presence  or  absence  of  natural 
seedlings,  with  explanatory  remarks. 

Example. — Taking  the  forest  as  a  whole,  the  stock  may  be  generally  Bub-divided 
into  three  distinct  zones  which  rouj^hly  occupy  the  following  areas  : — 

{1)  The   Karshu   oak   zo«e.— Beginning   at   about   !J,000  feet  and  extending 
10  the  highest  point  of  the  basin.     It  comprises  pure  or  mixed,  open  or 

K  'Z 
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dense   patches   of   the  silver  and  spruce  firs  and  of  A:ar*^tt  (oak),  inter- 
gpersed  with  bird  cherries,  maples  service  trees  and  yews.     In  this  zone 

wherever  the   ground  is  fairly  level,  we  obtain  extremely  rich  pastures. 
Deodar  just  enters  the  zone. 

{2)  The  deodar  zone.— From  6,'X)0   feet  to  9,000   feeb.     Deodar   is  spread 
throughout  thia  zone.     The  tree  does  not,    liowever,   grow    pure,    bein;? 

mixed  with  a  larger  or   smalle'-  proportion  of  spruce    and   moru  (oak) 

principal-y,  and    silver  fir  excejitionallj-.     It   is   most  abundant,    and 
generally  constitutes  the  predominant   tree,    between   7,000  and    8,500 
feet   of  elevation.     -4.bove  and  below   this   belt  deoder  confines  itself 

almost  exclusively  to  ridges   and  well-drained  slopes,  particularly   th* 
former. 

(3)  The  chir  (Pinus  longifolia)   zone. — From  6,003  feet  to  the  lowest  altitude 

of  the  circle  (4,416  feet).     The  predominant  type   of   forest  is   broad- 
leaved,    consisting  of  ban  (oak)  and  a  few  horse  chestnuts,  maples,  etc., 

at  the  higher  elevations,  and   chir  with   small  trees  and  BVirubs    elsi- 
where.     Nimierons   grazing  grounds    exist  or   recently   existed  in  th» 

Ian   (oak)   area,   which   is  tlierefore  intersperse!   with  comparatively 
extensive  plots  of  open  low  scrub. 

The   area  producing  deodar,    which  is  the  one  marketable  tree,  is  about  half  the 

total  area  of  the  forest.     The  crops  are  all  irretiular,  no  distinct  age-classes  or   grada- 

tion  of  ages  existing  ;    and   every   variation  in  density  is  to  be  met  with,  from  open 

grassy   blanks   to  dense  mixed  deodar  and  fir  forest.     In  the  following  statement,  the 

areas  occupied  by  each  of  these  zones  of  growth  are  recorded. 

ZONB. 
Wooded. ! 

Blank.            j     Unproductive.                Total. 1 

Kai-shu  Oak. 

Deodar     ,         .         . 

Chir  (Pinus  longifolia). 

2,795 

7,855 

1,034 

1,024 

1,603 

1,038 

2,103 1,002 

428 

5,927 

10,460 

2,500 

In  the  deodar  zone,  save  where  the  cover  is  too  dense,  reproduction  is  good,  seed- 
lings of  deodar  as  well  as  of  kail  and  rai  being  plentiful.  In  tha  Palangi  block 

especially  the  young  groR'th  of  moru  (otik)  is  excellent.  In  those  blocks  which  have 
been  workid  over  natural  reproduction  is  exceedingly  satisfactory. 

With  what  degree  of  detail  the  principal  species  should 
be  described  depends  on  the  special  circumstances  of  each 
case,  and  must  therefore  be  left  to  the  judgment  of  the 
working-plans  officer.  But,  broadly  speaking,  with  regard 
to  every  important  species  of  which  the  treatment  is  not  well 
known,  it  will  be  useful  to  record  whatever  iuformatioQ 
can  be  collected  on  the  followiag  subjects  : — 

{a)  Characters  of  the  soil  and  of  the  locality  in  which 
the  tree  is  found  growing  and  in  which  it 
thrives  best ; 

(6)  Eequirements  or  peculiarities  with  regard  to  re- 
production, seedling,  etc.;  aptitude  to  produce 

shoots  or  suckers  ; 

{c)  Growth  in  girth  and  height ;  size  attained ;  lon^ 
gevity ; 
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(d)  Most  suitable  method  of  treatment ;  peculiarities 
as  regards  supporting  shade,  or  the  reverse  ; 

{e)  Products    yielded     and      purposes      for     which 
employed  ;  qualities  of  the  ̂ yood. 

Information  concerning  the  origin  of  the  crop  or  im- 
portant facts  connected  with  its  past  treatment  often  throws 

light  on  its  present  condition.  In  the  case  of  plantations 
the  origin  and  past  history  can  be  readily  described,  and  for 
many  other  crops  also  miich  niay  be  learned. 

Example. — The  large  size  of  the  few  old  trees  still  remaining  would  of  itself  be 
sufficient  to  prove  that  a  tine  forest  growth  at  one  time  covered  at  least  the  more 
favourablj  situated  areas,  and  there  is  besides  clenr  evidence  that  nearly  all  the  old 
growth  has  disappeared  thvongh  j hunting.  The  fact  is  that  the  level  tracts,  which 
typify  these  hill»,  attracted  settlers  at  an  earlv  date  after  the  pacification  of  the 
country  under  British  rule  ;  and,  although  jhuming  did  not  extend  far  up  the  hill 
sides  which  are  generally  too  steep  for  this  mode  of  cultivation,^  the  trees  did  not 
escape  injury.  The  best  kinds  were  exported  to  the  plains,  being  generally  felled 
four  or  five  feet  frona  the  ground,  and  yoang  shoots  were  similarly  hacked  ofi  as 
soon  as  they  attained  a  salciible  size.  The  inferior  species  were  lopped  to  provide 
fuel  or  f  dder,  while  the  entire  area  was  overrun  by  herds  of  cattle  and  was  subject 
to  annual  fires.  The  evidences  of  this  ill-treatment  are  very  visible  on  the  crop  which 
now  remains. 

{vi)  Injuries  to  which  the  crops  are  liable. — It  is  only 
necessary,  as  a  rule,  to  explain  those  causes  of  injury,  such  as 
breaches  of  the  forest  regulations,  fires,  grazing,  climbers 
and  other  injurious  growths,  depredations  by  noxious  animals, 
etc.,  wliich  in  practice  may  be  prevented  or  restrained,  and 
which  have  an  important  direct  bearing  on  the  forest  manage- 

ment. Purely  scientific  information  with  regard  to  fungoid 
growths  or  insect  pests,  however  interesting  or  even  useful 
it  may  be,  is  generally  out  of  place  in  a  working-plan.  The 
injuries  may  be  conveniently  classed  under  two  main  heads, 
viz.y  those  due  to  natural  causes,  and  those  caused  by  man. 

Example. — The  chief  preventible  causes  of  injury  are  grazing  and  tires.  Many 
other  injurious  customs  formerly  previiiled,  such  as  tap^iing  tor  resin,  taking  large 
strips  of  bark  off  the  trunks  of  iir  trees  for  roofing  temporary  huts,  and  hacking 
gieen  deodar  and  ether  conifers  fcr  fuel  or  torches  ;  but  these  malpractices  have  been 
altogether  put  a  stop  to. 

The  bad  condition  of  the  forest  as  regards  reproduction  is  largely  due  to  the  very 
irregular  manner  in  which  grazing  is  allowed.  The  cattle  graze  all  the  year  round 
at  a  few  faviured  spcts  ntar  the  villages.  There  are  thus  iiumerous  congested 
grazing  centres  scatteied  throughout  the  forests,  whilst  there  are  also  considerable 
areas  where  grazing  is  very  sli^rht  or  scarcely  takes  place.  The  closing  and  opening 

in  regular  rotation  ot"  different  blocks,  and  the  consequent  distribution  of  the  grazing 
over  the  enure  area  would,  in  a  great  measure,  mitigate  this  evil. 

The  chief  cause  of  injury  is,  however,  fire.  With  the  exception  of  the  protected 
blocks,  only  some  damp,  shady  hollows,  covering  an  insignificant  area,  escape,  and  the 
general  eiTect  on  vegetation  is  deplorable.  The  quality  of  the  trees  is  inferior,  a  large 
percentage  of  the  stems  is  hollow,  and  saplings  are  often  burnt  down  to  the  ground. 
The  greater  portion  of  the  stock  is  really  derived  from  coppice  shoots  ;  while  in  other 
respects  reproduction   is   almost   entirely   checked   owing  to  the  seeds  and  seedlings 
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being  destroyed.  The  density  of  the  crops  is  also  sensibly  affected,  the  formation  of 
la'ge  blanks  is  inoreafeing,  and  the  spread  of  bamboos  and  jirasse!!,  snch  as  babar,  has 
been  encouraged  rather  than  retarded  by  these  fires.  Considering  that  there  is  a 
certain  deoiand  for  wood  of  all  kinds  in  the  range,  it  is  of  course  important  to 
extend  fire-profecticn  over  a  'artjer  area,  and  this  may  gradnally  be  done  without 
causing  hardship  or  even  local  discontent. 

Climbers  in  the  upper  forests,  unlike  the  Bauhinia  Vahlii  and  others  in  the  sal 

areas,  do  little  or  no  damage.  'J  he  commonest  of  the  climbers  and  creepers  are  ivy, 
vines,  particularly  Vitis  himalayana,  Scliizandra  grandiflora,?iX\diFicus  scandens. 
These  perhaps  do  more  good  than  harm  by  keeping  the  trunks  moist  and  by  killing 
off  the  lower  branches.     No  measures  aie,  therefore,  necessary  with  regard  to  them. 

4.  System  ot  niaiiagement — {()  Tast  and  present  systems 
of  management. — The  system  or  systems  of  management 
which  have  been  followed  in  the  past  should  be  briefly 
discussed,  with  a  view  to  preventing  a  repetition  of  such 
mistakes  as  may  have  been  made,  and  so  that  the  present 
condition  of  the  crop  and  the  system  of  management 
actually  in  force  may  be  better  understood.  This  may 
necessitate  some  historical  remarks  brief  enough  to  render 
the  explanation  intelligible. 

Hxample. — Daring  the  fir^^t  three  ye'ars  of  British  rule  all  forest  dues  were 
leased  out  to  contractors  with  the  transit  dues  on  merchandise,  and  subsequently 

they  were  farmed  out  to  the  zaniindars  oi^  the  j  arganas  in  wliich  they  were  collected. 
In  1844,  in  consequenc.-  of  the  difficulties  regarding  boundaries  that  had  occuired, 
the  collection  of  these  dues  was  entrusted  to  the  authorities  of  the  district ;  but  two 
years  later  the  duty  of  collecting  them  was  restored  to  the  zamiodars.  In  1866  the 
reservation  of  the  lands  was  recommended,  and  a  proclamation  was  issued  prohibiting 
the  cutting  of  the  sal  within  these  areas ;  and  thus  the  system  of  Government 
protection  commenced.  Since  that  time  the  following  systems  of  management  have 

been  attempted,  with,  as  will  be  seen,  varying  results  :  — 

Leasing  out  for  one  year  definite  areas  for  the  ertraction  of  produce.  — Thh 
system  saved  the  establishment  miich  trouble,  as  the  lessees  issued  their 
own  passes  and  exercised  their  own  check;  and  since  tliey  understood  the 
requirements  of  thelocal  markets  better  than  the  Forest  Officers,  they  prob- 

ably paid  Government  a  larger  sum  than  would  have  been  collected  in 
detail  by  the  Forest  Department  direct  from  petty  purchasers.  But  the 
method  led  to  collusion  between  the  lessees  and  the  subordinates  intended 

to  supervise  them  :  trees  were  killed  standing',  and  timber  of  forbidden 
descriptiou  was  removed.     The  system  has  now  been  abandoned. 

Removal  of  produce  v.nder  passes  issued  at  revenue  stations.— GtwexaXiZ'i^ 
too  far,  this  system — which  wa>  enforced  during  some  years  after  the 
abolition  of  the  first — leads  to  the  very  same  defects  ;  but,  restricted  to 
the  removal,  undsr  passes  valid  for  a  short  period,  of  small  fallen  wood 
and  of  marked  and  j^irdled  trees  fit  only  for  fuel,  is  a  very  desirable 
adjunct  to  other  methods  of  workinjjs. 

Sale  of  standing  trees  by  the  Forest  Officer  hy  public  auction  or  by  private 
agreement, — This  has  been  found  by  far  the  best  system  in  disposing 
of  large  quantities  of  valuable  produce  and  should  be  extended  as  far  as 
circumstances  will  permit. 

It  will  generally  be  necessary  to  explain  fully  and  to 
criticise  the  system  of  management  in  force,  pointing  out 
defects  observed  in  it  in  justification  of  any  changes  that 
may  be  proposed. 
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Sxampl e.'^Jnier  tbe  system  of  working  in  force — 

Green  standing  trees  may  only  be  cut   after  marking   and  with   the  previous 
sanction  of  the  Divisional  Officer.    An  exception  to  this  rule  is  sometimeg 
made  in  the  face  of  inferior  species. 

Fallen  green  trees  may  only  be  removed  under  the  pass  and  mark  of  Foresters 
in  charge  of  ranges  or  heats. 

Bamboos  may  only  be  oat   in   specified    areas   and   nnder  permits  issued   by 
Range  Officers. 

Purch;isers   art>    allowed    to    enter   the    forests   and   to  remove  the  produce  they 

require  on  taking  out  a  pass  at  any  cf  the  revenue    stations  and   on   paying  the   d_ue« 
according  to  a  fixed  tariff.     The  general   rule  is,  however,  subject  to  the   following 
restrictions  : — 

That  permission  to  work  be  obtained  before  the  forest  is  entered,   and  that  the 
forest  rules  be  observed. 

That  cattle  shall   not   be   brought  into  the  forest;?    without  the  grazing   due 
having   first   been  paid   or  remain  in  the  forests  save  at  authorized  cattle 
station?. 

Although  there  can  be  no  doubt  that  more  timber  and  firewood  are  produced  over  the 
entire  area  than  the  quantity  sold  annually,  it  appears  that,  on  the  other  hand,  some 
of  the  more  acces-^ible  parts  have  been  overworked,  whilst  large  but  less  accessible 
areas  have  remained  untouched.  The  rules  of  working  require  to  be  revised  so  as  to 
remedy  this. 

(ii)  Special  loorks  improvement. — In  most  cases  there  will 
be  works  of  improvement  or  construction  for  tlie  am 
lion  of  the  crop  or  for  the  extraction  of  produce,  such  as 
sowings  or  plantings,  timber  slides,  roads,  or  bridges  ;  and 
occasionally  special  operations  may  be  required,  such  as 
drainage  or  irrigation  works,  barriers  to  prevent  the  erosion 
of  the  banks  of  streams,  and  so  forth.  AH  these  may  be 
described  in  this  section  in  such  detail  as  circumstances 

require. 
In  discussing  cultural  or  other  works  of  improvement 

undertaken  in  past  years  attention  should  be  dra^n  to 
important  results  of  experience  so  acquired.  But  if  it  is 
necessary  for  the  information  of  tbe  local  oflBcers  to  describe 
these  works  in  detail,  this  should  be  done  in  a  special  report 
or  in  an  appendix  to  the  working-plan. 

Eocample. — It  has  been  ascertained  from  the  records  that  plantations  of  deodar, 
walnut  and  ash  have  usually  succeeded;  while  direct  sowings  h;*ve  uniformly  failed. 
Even  in  the  nurseries  the  germinatirg  seedlings  have  survived  with  difficulty,  but 
once  they  are  a  few  months  old  they  huve  given  no  trouble.  The  cost  of  planting  out 
from  the  nurseries  has,  on  the  average,  amounted  to  BIO  per  acre,  or,  including 
nursery  charges,  to  K18  per  acre  of  established  transplants. 

{Hi)  Past  revenue  and  expenditure. — Where  the  figures 
are  available,  the  average  receipts  and  expenditure  for  the  past 
few  years  in  connection  with  the  whole  area  dealt  with  and, 
if  possible,  regarding  each  class  of  forest  in  this  area,  should 
be  given.  If  no  separate  accounts  are  available  an  estimate 
may  be  made.  The  prices  realised  for  the  produce,  exclusive 
of  cost  of  extraction  and  of  establishment  employed,  should 
as  far  as   practicable,   be  stated.     These  prices   should  be 
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discussed,  use  being  made  of  the  figures  to  justify  proposals, 
if  any  are  made,  for  increasing  or  reducing  expenditure 
under  these  heading's. 

Example. — From  a  statement  showing  the  revenne  and  expenditure  during  the 
past  ten  years,  compiled  from  the  records  in  tbe  Eange  offices,  it  appears  that  the 
average  annual  gross  receipts  daring  the  past  10  years  were  Rl,64,000,  while  the 
expenditure  on  timber  works  was  £44,000.  The  profits  derived  from  the  forests  were 
therefore  Rl,20,(  00  annually,  and  of  this  sum  there  has  been  expended — 

On  roads  and  huildings  .....      2  per  cent. 
On  cultural  improvements      .....      3         „ 
On  establishments  ......     21        „ 

Total  expenditure         .    26 

It  is  heyond  dispute  that  this  expenditure  is  far  too  low.  The  condition  of  the 
forests  requires  the  expenditure  of  large  sums  annnally  on  cultural  improvements  ; 
while  the  low  net  price  realised  (only  two  annas  y  er  cnbic  foot  on  an  averajie)  for  the 
produce  shows  that  new  lines  of  extraction  are  indispensable  in  order  to  place  the 
produce  at  a  rensonable  cost  where  it  is  wanted.  An  expenditure  of  probably  25  per 
cent,  of  the  profits  should  be  devoted  to  improvements  for  some  years  to  come. 

5.  Utilisation  of  the  produce. —(«)  Marketable  products. — 
It  should  be  stated  what  products  of  the  forest  are  saleable, 
the  purposes  for  which  they  are  used,  and  the  quantities  of 
each  sort  consumed  by  different  classes  of  the  community 
or  required  to  meet  the  general  demands  of  the  public. 
In  preparing  the  plan  a  statement  should,  therefore,  be 
tabulated  from  the  records  showing  the  quantities  of 
produce  exploited  by  Government  agency,  sold  to  pur- 

chasers direct,  used  departmentally,  granted  or  sold  at 
privileged  rates  to  right-holders  and  given  as  free  grants. 

Example. — The  following  statement  exhibits  the  average  quantities  of  produce 
removed  annually  during  the  past  five  years  : — 

AVERAGE  QUANTITIES  OP  PRODnCE  REMOVED  OK  UTILISED 
ANNUALLY. 
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(ii)  Lines  of  exports. — The  roads  or  main  export  lines, 
passing  through  the  forest  or  in  its  vicinity,  by  which  the 
produce  is  conveyed  to  the  markets  where  it  is  consumed, 
should  be  mentioned,  and  the  state  of  repair  and  adequacy 
of  these  roads  should  be  discussed.  Rivers  and  streams  used 
for  the  extraction  of  produce  should  be  similarly  described, 
and  any  necessary  improvements  of  the  waterways  should  be 
suggested. 

Example. — The  lines  o£  sxport  leading  from  the  forests  are  tlie  Sial  River,  on 
■which  are  situated  the  villages  of  Odeypur  and  Dharampnr,  and  the  main  cart-ioad 
leading  to  the  city  of  Rampur.  In  the  Siul  itself,  at  Bagti,  a  narrow  channel  is  so 

blot'iied  up  by  a  series  of  large  boalders  that  it  is  diBBcult  to  fl^at  logs  from  one  end 
of  the  passage  to  the  other.  Blasting  operations  are  required  here  in  order  to  free 
the  channel. 

The  carting  road  is  in  the  charge  of  the  District  Engineer,  and  its  repaita  are 
paid  for  from  District  funds. 

The    following   roads,   which   are  the  main   arteries  of  the  Range,   have  to  be 
kept  in  good  order  so  as  to  be  passable  for  mules  : — 

Misan  to  Sasiti         .         .  .         .         .         .         .12  miles. 
Ddud  to  Sooli  .  .         .         .         .         .         .    6      „ 

New   roads  of   the    same  sort  are   required  in   order  to  open   out  tlie   Sain  forest: 
length  from  the  foiest  to  the  cart-road,  8  miles. 

Ordinary  roads  or  paths,  when  no  loogei  wanted  for  the  iransjort  of  timber 
and  fuel,  need  not  generally  be  kept  in  repair,  but  will  not  altogether  disappear  and 
can  he  restored  when  ajjain  required. 

{iii)  Centres  of  consumption. — The  size  and  importance  of 
eachof  the  centres  of  consumption   supplied  from  the  forests 
under  exauiination,  their   distance  from  Ihe    forest   and   the 
produce  consumed    in    each  ,   should    be  discussed  with  such 
detail  as  appears  necessary. 

The  following  heads  under  which  the  facts  may  be  recorded  should  be  borne  in 

mind  : — Name  of  ccarket. 
Distance  froni  the  forest. 
Line  of  export. 
Desci  iptioii  and  qoantity  of  produce  consumed. 
Sources  from  which  supplied. 
Quantities  coming  from  Government  forest«!. 
Rates  paid  bv  dealers. 

{iv)  Mode  and  cost  of  extraction. — The  mauner  in  which 
the  produce  is  extracted  should  be  explained,  and  the  cost  of 
felling,  transport,  etc.,  should  be  given.  Improvements  will 
of  course  often  be  suggested  with  the  object  of  reducing 
the  cost.  The  establishment  of  new  roads  and  the  improve- 

ment of  existing  lines  of  export  may  be  justitied  in  tliis 
section. 

Example.—  All  the  produce  reaches  the  market  by  railway,  to  which  it  is  conveyed 
from  the  forei-ts  distant  from  2  to  6  miles  bj  bullock  cart.  The  rates  charged  by 
the  Railway  Company  are  given  below.  The  cost  of  conveyance  to  the  line  by  bullock 
cart  amounts  on  an  average  to  six  pies  per  maund  per  mile.  This  is  the  chief 
expense  in  the  extraction  of  the  produce,  and  on  a  separate  report  it  has  been  proposed 
to  substitute  carriage   by   tramway   for  the  present  system.    A  tramway   will  reduce 
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the  cost  of  extraction  to  three  pies  per  maiind  per  mile.  The  cost  of  constructing  the 
proposed  tramway,  in  accordance  with  the  estimates  given  in  the  detailed  report, 
has  been  included  in  the  financirtl  forecast. 

(v)  Net  value  of  each  class  of  produce. — Upon  the 
proper  consideration  of  this  subject  often  depend  the 
exploitable  age  and  the  method  of  treatment  to  be  applied. 
The  report  should  state  separately  for  each  class  of  produce, 
the  purposes  for  which  it  is  used,  the  net  revenue  realised 
after  deducting  all  costs  of  felling  and  extraction,  etc.  An 
example  of  the  calculations  which  may  be  necessary  has 
been  giren  in  Chapter  II  in  discus^iing  the  exploitable  age. 
Tiie  result  arrived  at  may  be  stated  in  words  or  in  tabular 
form  as  most  convenient. 

Examph. — The  following   statempnt  indicates  the  gross  and  net  prices  realised 
for  each  class  of  produce :  — 

Gross  price Net  price 
Description  of  produce. per  cubic per    cubic Eemaekb. 

foot  (solid). foot  (solid). 

R E 

Trees  standing  in  forest 

0-50 0-50 

These   figures     are     calculated 
Fuel  billets,  2'  6"  long,   10" 

0-C6 
0-23 

I     from  the  average  sales  and  the 
expenditure     incurred     during to  2"  diameter. 
five  years. 

Fuel  billets,  5'  long,  2"  to  V 

0'82 
0-06 

J 
diameter. 

6.  Miscellaneous  Facts. -{^)  The  forest  staff. — The 
strength,  duties  and  cost  of  the  forest  staff  should  be 
stated,  and  the  adequacy  or  insufficiency,  as  the  case 
may  be,  of  the  existing  establishment  ^commented  upon. 
Where  alterations  are  necessary,  this  should  be  stated  and 
explained. 

Example. — The  following  ranges  and  heats  have  been  estahliished  : — 

Eange  and 
head -quarters 

No.  of 
beat. 

Forests  or  blocks 
included  in  each  beat. 

Area 

of  beat. H  ead-quarters 
of  beat. Eemakks 

r 

Deota           .^ 

1 

2 
3 

4 
5 

Partil,  Temple,  Deota, 
Katatach. 

Tadiar  and  Bagiar     . 
Pipal,  Pamsu      . 

Dhikuri     . 
Naintwar  and  Datmir 

Total  Area 

Acres, 

1,798 

1.139 

1,037 

1,930 
1,010 

Deota. 

Tadiar. 
Pamsu. 

Sahlra. 
Datmir. 

The     charge     of 
the  range  is  at 
present  held  by 
a  Forester. 

6,914 
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The  duties  of  the  subordinate  CBtabHsbment  are  particularly  heavy,  as  the  timber 
works  are  conducted  depaitmentally.  The  iDJiiries  to  which  the  forests  are  liable 

Lave  already  been  described,  and  the  protective  duties  of  the  guards  will  be  under- 

stood. The  average  area  of  each  guard's  beat  is  about  1,400  aires  ;  but  the  forests 
are  scattered  over  a  large  area  of  exceptionallv  rugged  country.  It  is  ofteu 
difficult  to  obtain  suitable  forest  guards,  as  the  hill  men  are  unaccustomed  to 
discipline  of  any  sort.  Proposals  for  increasing  the  staff,  and  for  certain  changes  in 
its  disposition,  will  therefore  be  made. 

{ii)  Labour  supply. — It  should  be  said  to  -what  extent 
and  at  what  rates  of  payment  it  is  possible  to  procure  looal 
labour,  and  whether,  at  particular  seasons  of  the  year,  there 
are  difficulties  with  regard  to  the  supply.  Any  other 
remarks  that  may  appear  desirable  in  connection  Tvith  the 
execution  of  works  in  the  forests  should  also  be  recorded 
under  this  head. 

7.  Future  management :   basis   of  proposals. — [i)      Working- 
circles   and    felling -series. — In  explaining     what  working- 
circles    and    felling-series   are     proposed,    their   formatio 
should  be  fully  justified  with  reference  to  — 

The  state  of  the  crop  and  method   of    treatment   to   be 
supplied. 

The  position  of  the  natural  Jand-marks. 
The  position  of  the  markets  to  be  supplied. 
The  demand  for  the  produce. 
The  most  desirable  size  of  the  coupes. 
The  administrative  charges. 

It  will  generally  be  convenient,  especially  when  there  are 
a  number  of  working- circles  or  felling-series,  to  exhibit  in 
a  tabular  form  the  areas  comprised  in  each  circle  and  series 
together  with  the  names  of  the  forests  or  blocks  concerned. 

Example. — It  will  have  been  seen  tbat  the  forest  area  consists  of  two  portions, 
eeparated  from  each  other  by  the  main  road  from  the  railway  line  to  the  tahsil,  and 
perfectly  distinit  in  the  character  of  the  crops  and  in  lepal  constitution.  That  portion 
situated  to  the  east  of  this  road  has  an  area  of  13,631  acres,  is  reserved  and  contained, 

as  we  have  seen,  an  irregularly  coppiced  forest  of  sal;  while  the  area  lying  to  the 
west  of  the  road  is  unclassed  forest,  and  contains  only  scrub  jungle  which  it  will  be 
proposed  to  work  for  grazing.  This  latter  block  must,  it  is  evident,  form  a  separate 

working-circle,  and  it  is  proposed  to  call  it  the  "  grazing  circle." 

As  to  the  first-mentioned  block,  it  is  too  large  to  form  conveniently  a  single 
felling-series  and  it  is,  therefore,  proposed  to  divide  it  into  two,  separated  by  the 
strtam  and  the  path  leading  to  the  village.  But  both  felling-series  will  be  simulta- 

neously worked  to  supply  the  same  market  which  is  fed  by  the  railway.  It  may  be 
argued  that  this  division  of  the  eastern  area  into  two  telling-series  will  render  the 
working-plan  more  complicated.  The  cost  of  extracting  the  produce  will,  however, 
be  decreased  by  reason  of  the  lesser  distance  it  will  have  to  be  carried  ;  while  the 
products  of  the  fellings  will  not  be  so  difficult  to  extract  and  dispose  of.  The  follow- 

ing area  statement  shews  (he  distiituticr  of  these  working-circles  and  of  the 
felling-series,  numbered  I  and  II  respectively.  Each  will  conveniently  form 

a   Forester's  charge,  replacing     the    present      airai  gement   by  which  a  Ranger  has 
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charge  of  the  reserved  forests  only,  and  two  guards,  belonging  to  the  gub-diTision   but 
not  under  the  Ranger,  have  charge  of  the  grazing  area  ; — 

Working-cirelea. Felling-series. 
Blocks  incladed. 

Area  in      { 

acres. 
BXMiLBIE. 

r r 
■   

Mangir     .         .  I 

328    -^ 
Bhandal     . 

1,130 

■   i
 
Langera     . 
Maila 
Himgri 

Total 

1,302 
1,466 
1,339 

5,565 
 ' 

Coppice 

  ■ 

}•  All  the?6  forests Barnota     . 
Sai   . 
Alwas 

1,250 
1,246 728 

are  reserved. 

1 

II 

1 

Baira 
T-ea 

Chjin-ju 

1,420 

746 1,488 
I 

1 

Kalel 

T..tal 

Grand  Total      . 

1,188 J 

I 8,066  ; 

13,681 

Sao   . 

2.043   "I 

Lil    . 

892     1 

Belj  . 1,994     1  These  forests,  al- 
Grasing Tonda 

2,600 though  demar- < 1  Aulas 
1,586 

cated,        have Kothi 1,785 
not   been     re« Pasu 

1,170 
!      ?eivird. 

1 Maila 

Total  area 2,491 
J 

14,561 

(^^)  Suh-divwon  of  the  area  into  blocVs  or  compart' 
ments. — The  degree  of  elaboration  with  which  the  forest  has 
been  sub-divided  and  the  crops  described  should  be  briefly 
explained  and  justified, 

^xam^^e.— The  working-circle  has  been  sub-divided  into  five  blocks,  each  of  an 
average  area  of  ],2lO  acres  and  with  botindai-ies  which  follow  either  io:^ds,  ridges  or 
streanis.  As  the  forest  is  to  be  wfiked  by  the  method  of  selectiou  fellings,  and  the 

exploitable  trees  are  trrowing  scattered  over  this  area,  a  more  minute  sob-division  and 
description  has  not  been  considered  necessary. 

The  boundaries  of  the  compartments  are  marked  by  deep  blazes  on  all  the 
boundaiv  trees  ;  whilst,  at  salient  angles,  earth  mounds  with  hard  wood  posts  bearing 
numbered  plates,  have  been  placed. 

{Hi)  Analysis  of  the  crop. — It  should  be  explained 
whether  the  trees  have  been  counted  and  measured,  and 
whether  the  areas  containing  different  crops  have  been 
differentiated  and  separately   surveyed   or  have  simply  been 
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estimated  by  eye.  Where  a  valuation  or  enumeration  survey 
has  been  made,  it  should  be  explained  whether  the  stock  on 
the  whole  area  has  been  counted,  or  whether  the  number  of 
trees  has  been  calculated  from  sample  plots.  Whatever 
method  of  analysis  and  description  has  been  employed  should 
be  briefly  explained  and  justified. 

Example. — No  nccurafe  difEe'entiation  of  the  crops  in  each  cGmpartment  has  been 
attempted,  as  this  was  unnecessary  in  view  of  the  treatment  to  be  applied.  The 

number  of  trees  has,  however,  been  ascertained  by  linear  sui-veys  run  in  all  directions 
tbroogh  every  kind  of  crop.  The  area  so  surveyed  amounted  to  12  per  cent,  of  the 
area  of  the  working-circle.  The  results  of  the  enumeration  are  summarised  in  the 
following  paragraph,  and  the  detailed  figures  will  be  found  in  Appendix  IV. 

A  brief  analysis  of  the  crop,  based  on  any  detailed  de- 
scription or  on  a  stock  map  (if  one  has  been  prepared)  should 

be  given.  Where  the  number  of  trees  has  been  counted  or 
estimated,  totals  for  each  size,  class,  kind,  eto.,  should  be 
stated  and  should  be  supplemented  in  an  appendix  by  a 
detailed  record  of  the  survey.  If  the  areas  occupied  by 
different  crops  have  been  separately  examined,  the  age-classes 
and  the  area  occupied  by  each  kind  of  crop  should  be 
recorded.  Where  the  stock  has  been  simply  assessed  by  eye, 
summary  description  of  the  crop  in  each  sub-division  may 
be  given. 

Example. — The  records  of  the  detailed  enumemtion  show  that  the  standing  stock 
may  be  classed  as  follows  : — 

Trees  (exploitable)  over  2'  in  diameter         .         .         .         65,871 
IV  to  2'  „         „  ...         87,846 
1'  to  If  „        „  ...         63.000 
below  1'  „        „  ...      927,000 

Where  the  crops  have  been  differentiated  as  to  their  com- 
ponent age-classes,  the  summary  analysis  would  be  given 

by  area  : — 

Mature,  regular  hig;h  forest  from  100  to  150  years  old 
Selection- workfd  high  forest  from  40  to  150  years  old 
Pole  crops  from  50  to  90  years  old 
Former  coppice,  undergoing  seed  and  secondary  fellings 
Young  thicKcts  and  seedling  crops 
Blanks  and  glades  ...... 

ACB£S. 

J,-208 

1,141 

955 87 

626 
167 

Total  abea        .    4,187 

8.  Future  niethod  of  treatment.  —  {i)  Object  sought  to  be 
attained :  purpose  with  which  the  forest  should  be 
managed. — The  object  or  purpose  in  view,  such  as  the 
prodnotioa  of  timber  of  a  certain  kind  and  size,  the 
protection  of  the  trees,  or  whatever  it  may  be,  should  be 
deduced  from  the  facts  recorded  in  the  first  part  of  the 
Report  and  be  plainly  stated  ;  and,  in  certain   cases,  as  for 
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instance,  in  water  catchment  areas  and  in  hilly  country, 
especial  attention  should  be  paid  to  the  uecessity  for  the 
retention  of  forest  cover  with  the  object  of  improving  and 

regulating  the  water  supply,  and  preventing  erosion.' 
Erample. — The  facts  recorded  in  paragraphs  12  to  15  of  this  Report  show  that 

the  forests  should  be  worked  so  as  to  provide  fuel  and  timber  for  the  local  population. 
Timber  of  the  largest  size  is  not  required,  and  the  beams  or  poles  in  demand  can  be 
obtained  from  trees  of  one  foot  in  diameter. 

[ii)  Method  of  treatment. — The  proposals  for  the  manage- 
ment of  each  working- circle  should  be  discussed  separately, 

commencing  with  the  sylvicultural  method  of  treatment. 
The  method  should  be  explained  and  its  adoption  justified  by 
a  brief  explanation  of  the  reasons  which  render  it  advisable  or 
necessary  to  employ  it. 

Example. — Although  the  coppice  system  introiucad  ia  1381  has  not.beeu  followed 
in  all  its  details,  its  general  principles  Lave  been  adhered  to,  and,  broadly  speaking, 
have  given  the  results  tliat  were  sought.  It  is,  therefore,  proposed  to  continue  this 
method  of  coppice  with  standards.  The  method  of  high  forest,  it  ;night  be  argued, 
would  also  furnish  both  timber  and  fuel  and  furnish  timber  in  much  larger  quantities 
than  would  be  po-;sible  under  the  method  of  coppice  with  standards.  The  present 

state  of  the  ar-^a,  formerly  se'  apart  for  treatment  as  high  forest,  does  not,  huv/ever, 
favour  the  couclusion  that  the  method  of  high  forest  is  saitab''3  to  the  species  which 
the  forest  contains.  The  volume  of  standing  timber  is  undoubteily  great  ;  but  the 
trees  have  in  general  a  forced  and  unhealthy  appearance  ;  and  it  is  not  improbable 
that  l:igh  forest  cjuld  only  be  regenerated  by  ariificial  means.  Every  indication 
points  to  the  conclusion  that  the  principal  species  thrives  bast  when  grown  in  a 
state  of  partial  isolation.  It  finds  these  conditions  when  grown  as  standards  over 
coppice  ;  and,  as  far  as  can  be  seen  at  present,  by  adopting  this  method  we  are  more 
likely  to  furnish  timber  of  good  quality  than  by  any  other  method  of  treatment. 

{ill)  The  exploitable  age. — The  mauner  in  \vhich  the 

exploitable  age  has  been  calculated,  and  t'tie  facts  on  which the  calculation  has  been  based,  should  be  stated.  A%  already 
indicated  these  facts  or  considerations  relate  to  the  products 
required,  the  object  with  which  the  forest  should  be  worked, 
the  rate  of  growth,  the  prices  realised  and  the  net  value  of 
the  trees  standing  in  the  forest. 

Example. — It  has  been  stated  that  the  object  with  which  this  forest  should  be 
worked  is  to  supply  fuel  and  timber  for  the  neighbouring  population,  and  it  has  been 
decided  that  this  end  may  best  be  accomplished  under  the  coppice  with  standards 
method  of  treatment.  It  has  been  shown  that  the  fuel  biilet  required  should  not  exceed 
4  inches  in  diameter,  as,  if  larger,  it  becomes  necessary  to  split  them,  and  they  bring 

in  a  lower  net  price.  From  the  rate  of  irrowth  of  the  coppice  it  is  known  that  this' size 
is  attained  in  about  12  year^.  It  is,  th-refore,  proposed  t  >  exploit  the  forest  on  a 
rotation  of  12  years.  As  regards  the  standards,  we  have  seen  that  trees  of  1  foot  in 
diameter  furnish  the  required  small  timber,  and  that  they  attain  this  size  in  about 
60  years.  It  is,  therefore,  proposed  to  retain  a  certain  number  of  the  standards  of 
each  coupe  for  five  rotations  of  the  coppice. 

9.  The  fellings. —  (0  General  working  scheme  and  calcula' 
tion  of  the  possibility. — The  calculation  of  the  possibility 
should  be  based  on  the  analysis  of   the  crops,    or,    where  an 

i 
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enumeration  survey  has  been  made,  on  the  standing  stock  in 
the  forest. 

The  general  scheme  of  working  and  the  method  of  cal- 
culation having  been  explained  and  the  possibility  deter- 

mined, the  condition  of  the  stock  as  regards  its  sufficiency 
or  insufficiency,  the  arrangement  of  the  age-classes  and  so 
forth,  sliould  be  discussed.  The  length  of  the  preparatory 
period,  during  which  it  may  be  necessary  to  reconstitute  the 
crop  or  lead  it  on  to  normal  condition,  should  also  be 
explained. 

Example. — It  is  proposed  to  exploit  the  principal  species,  teak,  by  the  selection 
method  ;  and  the  length  of  the  felling  rotatioQ  adopted  is  20  years  or  half  the  period 
(40  3  ears)  required  for  a  tree  of  the  lowest  dimeusious  of  Class  II  to  attain  the  lowest 
dimensions  of  CLiss  I.  The  enumeiatiou  surveys  show  that  the  age-classes  are  as 
follows  :— 

Class  I  ...,,.•     65,871  trees. 

„  II   87,S46     „ 
„  III   33,000     ,, 
„  IV   927,000     „ 

It  may  be  assumed  that,  as  there  are  87,846  trees  of  the  2ad  Class,  the  greater 
proportion  of  which  will  attain  exploitable  dimensions  in  the  course  of  40  years,  the 
number  of  trees  which  will  become  exploitiible  each  year  is  somethiny;  less  than  87,846 

-T-40  or  about  -!,000  trees.  Under  a  felling  rotation  of  20  years,  the  normal  exploit- 
able stock  on  the  ground  should  therefore  be  :  — 

In  the  area  first  felled  over  20  years  ago        2,000         x     20 
20 

„  next        ,,        19  years  ago        2.000         x     19 
20 

etc.,  etc.,  et^,, 

„  last  „  1  year  ago        2,000         x       1. 
20 

The  normal  exploitable  stojk  would,  therefore,  be  100  ̂   (20  +  19  +  Ac.  +  i)— 
21,000  trees. 

There  is  therefore  an  existing  surplus  stock  of  65,871—21,000  or  say,  44,000 
exploitable  trees. 

The  condition  of  the  crup  shows  that  trees  of  Class  III  are  markedly  deficient 
and  that  there  will  be  a  dearth  of  exploitable  trees  40  years  hence  and  indeed  there- 

after until  the  present  stock  in  Class  IV  matures  80  years  hence. 

A  preparatory  period  of  80  years  is,  therefore,  necessary  in  order  to  properly 
constitute  the  stock  ;  and  it  is  proposed  to  spread  the  felling  of  the  surplus  stock  of 
44,000  trees  over  this  period  (or  lather  to  diminish  the  fellings  of  the  younger  stock 
proportionately).  The  annual  fellings  should,  therefore,  be  within  (44,000-4-8u)  -f- 2,000 
trees,  or  about  2,550  trees  a  year. 

(i*)  Feriod  for  which  the  fellings  are  presoribed. — Tlie 
time  during  which  the  felling  operations  are  prescribed  in 
detail  should  be  explained  and  justified.  In  the  case  of  selec- 

tion fellings  the  period  chosen  would  be  the  length  of  the 
felling  rotation,  and  the  rotation  should,  therefore,  be 
justified. 

Example. — It  is  desirable,  in  order  that  the  area  worked  over  each  year  should 
not  be  iucouveuiently  large,  that  the    felling  rotation  should  be  as  long  as  possible 
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without  risking  the  loss  of  trees  which  die  or  fall  in  the  interval  between  the  fellings. 
It  is  considered  that  20  years  is  the  utmost  limit  that  can  be  allowed  under  these  oon* 
ditions.  The  length  of  time  required  for  trees  of  the  lowest  dimension  of  Class  II  to 
attain  the  lowest  exploitable  dimension  being  40  years,  it  will  be  convenient  to  take 

that  period  as  the  basis  in  fixing  the  felling  rotation.  Consequently  a  felling  rota- 
tion of  '/O  3  ears,  or  half  the  period,  has  been  adopted,  and  operations  are  prescribed 

for  that  length  of  time. 

(Hi)  Areas  to  be  felled  annually  or  periodically. — The 
formation  of  the  annual  or  periodic  coupes  should  be 
explained,  and  the  cnlculation  by  which  the  size  of  the  coupes 
has  been  determined  should  be  given  with  such  detail  as  the 
circumstances  in  each  case  require.  Such  calculations  have 
already  been  illustrated  by  examples. 

The  allocation  of  the  fellings  should  be  discussed  where 

necessary  and  the  proposals  made  justified,  important 
departures  from  the  rules  regarding  tbe  allocation  of  the 

lellino"s  being  explained.  In  the  case  of  the"  seleetion 
method,  the  order  followed  in  making  the  fellings  is  of  little 

importance  provided  that  some  order  is  adhered  to,  but,  where 
one  or  two  species  only  are  exploitable,  it  may  be  necessary 
to  form  coupes  of  equal  resources  as  regards  these  species. 

Example.—  The  order  to  be  followed  in  making  the  fellings  would,  under  normal 
conditions,  be  as  they  ore  numbered  1,  2,  3,  etc.,  but  as  coupe  No.  14  contains  many 
mature  and  over-mature  trees  it  is  desirable  to  take  it  in  hand  at  once.  Moreover,  as 

the  matuie  trees  are  in  excess  and  as  there  is  a  surplus  stock  which  must  be  removed, 

an  excess  felling  is  justifiable.  It  is,  therefore,  proposed  to  work  toupe  No.  14  in 

addition  to  coupe  No.  1  in  the  first  year,  returning  again  to  No.  14  in  t  lie  usual  order 

in  the  14th  year  of  the  felling  rotation.  By  this  means  after  the  first  year,  it  will 

be  possible  to  resume  the  regular  order. 

{iv)  Nature  of  and  mode  of  executing  the  fellings. — The 
special  statement  of  fellings  should  be  accompanied  or  followed 
by  such  general  instructions,  with  regard  to  the  manner  in 
which  they  should  be  executed,  as  may  be  necessary  for  the 

guidance  of  the  local  officers.  These  instructions  should  not 
be  too  elaborate  or  detailed,  but  may  be  drawn  up  on  tbe 

supposition  that  the  officers  who  carry  out  the  provisions  of 
the  plan  understand  tbeir  business  and  will  be  responsible 
for  the  fellings  they  make. 

Example. — The  trees  are  to  be  felled  according  to  the  principles  of  the  method 

of  selection  fellings,  subject  to  the  following  conditions  :— 

The  prescribed  number  of  trees  may  be  felled  annually,  or  the  fellings   may  be 
carried   out,    over  the  whole  area  to  be  worked,  during  three  years  and  in 

the  first  or  any  other  year  of  that  period. 

No  tree  under  6  feet  i"  girth  at  breast-height  may  be  feled,  except   in  ce   tain 

cases  where,  in  the  opinion  of  the  executive  ofiBcer,  the  tree  shows  signs  of 

premature  decay. 

Isolated  trees  should  not  be  felled,  unless  with  the   object  of  clearing  away 

cover  to    help  the  establishment  of  seedlings  already  existing. 
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III  many  cases  the  best  means  of  indicating  in  detail 
(when  detail  is  necessary)  the  way  in  which  the  fellings 
should  be  conducted  is  by  means  of  suggestions  recorded  in 

the  "remarks  column"  of  the  descriptive  statement  for 
compartments  or  blocks. 

In  some  cases  it  may  be  desirable  to  deal  at  greater  length 
with  the  fellings  to  be  made. 

Eorampie. —  The  rest  of  the  periodic  block,  which  contains  old  fir  forest,  will  be 

regenerated  during  the  first  period  by  successive  t'ellinirs,  seed,  secondary  and  final. 
These  fellings  will  be  controlled  by  voium*^,  cure  being  taUea  to  complete,  as  far  as 
possible,  all  the  seed  fellings  witliin  tte  first  12  years  of  the  period.  The  local 
officers  will  execute  the  regeneration  fellings  on  their  own  responsibility,  in  such  a 
way  as  to  secure,  with  ihe  greatest  approach  possible  to  certainty,  the  natural  re- 
•stocking  of  the  ground.  The  seed  fellings  should  be  made  close,  the  cover  being 
raised  hy  pruning  the  lower  branches,  care  being  bestowed  on  the  condition  of  the 
surface-soil.  Wherever  a  thick  sirowth  of  moss,  bilberries  cr  heather  covers  the 

-ground,  it  should  be  re  noved  in  wide  strips.  Sbonld  the  ground  be  overrun  by  her- 
baceous growth  and  there  is  reason  to  tVar  that  the  self-sown  seedlings  will  not 

thrive,  it  will  be  necessary  to  clean-fe'l  and  to  re-stock  artificially,  using  the  pine  as 
a  nurse,  and  when  the  latter  is  30  years  old,  introducing  the  silver  fir  and  the  beech 
under  its  shelter.  There  may  chance  to  be  spots  vhere  the  shelter  is  sufficient  for 
the  direct  rearing  of  the  silver  fir,  and  where  the  soil  is  of  sufficient  depth  and 

fertility  to  render  unncv-essary  the  expense  of  using  the  pine  as  a  nurse.  In  this 
Case  a  middle  course  should  be  folliwei,  and  pine  and  silver  fir  should  he  sown 
in  alternate  strips.  In  their  early  years  the  pines  will  protect  the  firs  and  may 
.afterwards  be  gradually  extracted  in  accordance  with  cultural  requirements.  Sap- 

lings and  poles  that  are  not  vigorous  should  usually  be  retained.  All  those  which 
are  too  old  although  yet  thriving,  that  are  weedy  in  appearance,  and  those  iu,  or 
which  have  been  under,  shade  for  a  long  time,  ought  to  disappear.  It  is  only  where 
iheir  presence  may  be  nece.ssaryas  a  protection  to  younger  growth  that  they  shonld 
be  temporarily  retained  until  the  Utter  has  pissed  the  stage  at  which  it  requires 
shelter.  When  it  is  considered  that  a  pole  crop  of  silver  or  spruce  fir  is  in  the  con- 

ditions that  render  it  desirable  to  preserve  it  it  sho'ild  be  thinned,  if  necessary,  and 
all  old  trees  which  may  be  considered  either  useless  or  prejudicial  should  be  extraoted 
from  it. 

iv)  Tabular  statement  of  fellings  to  he  made. — The  whole 
of  the  prescriptions  should  be  suiacned  up  in  a  single  simple 
tabular  statement  containins'  the  followinsr  columns  : — 

'o 

{<x)  Year  or  period  for  which  operations  are  prescribed. 
(5)  Area  to  be  taken  in  hand  each  year  or  period. 
{c)  Nature  of  fellings  to  be  made, 

(d)  Area  or  quantity  of  material  to  be  exploited. 
(«?)   Kemarks. 

More  than  this  is  seldom  required,  no  matter  how  com- 
plicated the  operations  prescribed  may  be.  The  area  to  be 

taken  in  hand  should,  if  possible,  be  shown  under  the  differ- 
ent headings  :  wooded,  blank,  unproductive.  In  the  last 

column  but  one  should  be  entered  either  the  area,  the 
number  of  trees,  or  the  volume  of  material  to  be  felled. 
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Example- — The  following  example  illostrates  tbe  adaptation   of  aucli  statement 
to  different  classes  of  operaticns  : — 

Statement  of  fellings. 

Year 
or 

Period. 

Locality. 

Forest. Block. 

Abea.  in  Acbeb, 

No.  of  I 

"c'T  "    wood. 

part- 

njent. 
ed. 

Blank. 

Unpro- 
ductive. 

Total. 

Nature 

of  fel- 
lings. 

Area, 

number  of 
trees,  or    I     Kemabes, 

volume  to  be felled. 

Successive  regeneration  fellings  (by  volume). 

1900 2nd 
I-  ") to 

Lalla- periodic 

II.   f 

785 20 3 
808 

Regene- 

35,693 
the       fellings 

2009 tun. block. III.  j ration. cubic  feet annually. 
may  be  pre- 

paratory, se- condary    or 
firal;  or  all th'-ee  maybe 

undertak  e  n 
together    by the   gr  0  u  p 
method. 

Selection  fellings  (by  number  of  trees). 

Auduri Paiuiar 
I. 

271 

33 

6 

3131 

1 

Selec- 

200 trees Of   these  170 
1901-02 Do. Do. II. 276 62 

10 

343  )■ 
tion. annually. 

to  be  sal  and 
30  sain. 

1902-03 
Do. Do. III. 

250 

13 

1 

264J 

etc. etc. IV. etc. 
etc. etc. 

etc. etc. 

Thinnings  (by  area). 

1900-01 Auduri 

Dat- 
wind. 

I. 

71 

22 

6 99 

Thin- 

nings. 

1901-02 Do. 
Do. 

II. 73 2 

12 

87 
Do. 

902-03 
Do. Latoon 111. 88 32 61 

179 
Do. 

etc. etc. etc. 
IV. etc. etc. 

etc. 
etc. 

etc. 

71  acres. 
73      .. 

86      ,, 

etc. 

Thin  n  i  n  g  b 

over  one- tenth  of  the 

area  (71  ac- 
res) to  be  re- peated three times  (or 

once  every 

10  years)  on 
each  area 
during  tbe 

period. 

Stored  coppice  fellings. 

1900-01 Changia Lodi. 

I. 

87 6 2 

95 

Stored 

coppice. 

87  acres. At  each 

coupe  not less  than  15 

1901-02 
Do. Do. II. 92 8 1 101 !      Do. 

92      „ 

stand  a  r  d  8 
are     to      be 

1902-03 Do. 
Do. III. 

86 
mi 

12 

93 !     Do 
86       „ 

reserved  per 
acre    on    an 

etc. 
etc. 

IV. etc. 
etc. 

etc. 
eto. 

1     etc. 
1 

etc. 

average. 
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(iv)  Forecast  of  condition  of  crops  at  the  expiry  of  fell" 
ing  period. — It  will  generally  be  advantageous  to  forecast  the 
condition  of  the  crop  at  the  expiry  of  the  period  for  which  the 
fellings  are  prescribed.  The  condition  aimed  at  would  of 
course  be  in  accordance  with  the  purpose  with  wliicli  the 
forest  is  worked  ;  and  the  mere  formulation  of  the  antici[)ated 

condition  would  also  serve  to  illustrate  and  expl-iin,  bettor 
than  anything  else,  the  nature  of  the  fellings  to  be  made  and 
the  immediate  object  sought  in  making  them.  Again,  in  the 
case  of  a  forest  worked  by  the  selection  method,  where  as  a 
result  of  enumeration  surveys  the  possibility  has  been  fixed 
by  number  of  trees,  the  forecast  would  give  an  estimate  of 
the  number  of  trees,  which  may  be  expected  to  be  found 
in  each  girth  class  at  the  end  of  the  period  for  which  the 
fellings  are  prescribed. 

JS'j-offjp/e.— At  the  conclusion  of  tie  felling  period,  it  is  hoped  that  not  only  will 
all  unsound  timber,  dying  and  overmature  trees,  but  also  all  langnisbing  and  badly 
grown  trees  of  Class  II,  have  disappeared,  and  that  they  will  have  been  replaced  by 
sound  vigorous  well-grown  trees,  am  the  total  number  of  trees  with  a  girth  over  6 
feet  will  be  at  least  as  well  represented  in  number  as  at  the  beginning  of  the  period. 

Or,  in  the  case  of  a  selection  forest  in  which  enumeration  surveys  haTe  beeu  carried 

out,  the  following  forecast  might  be  given  : — 

It  has  been  shown  that  at  the  end  of  the  first  period  148,444  trees  would  have 
becom**  exploitable  and  if  the  annual  yield  be  fi<ed  at  3,800,  only 
11^,000  trees  will  be  removed,  so  that  at  the  end  of  the  first  period, 
assuming  that  25  per  cent,  of  the  Class  V  teak  survive,  the  crop  should 
be  composed  as  follows : — 

Number  of  trees. 

Class  I.  148,441-114,000    34.441 

..     II,  j'r  X 68,502+ 13x129,65  2    91,819 
„  III.  i|x  129,652  +  11x103,239    135.442 

..  IV,  1^x108,239 +  f§x 45,897    52,474 

Except  in  the  case  of  Class  IV  trees  this  is  ample  to  maintain  the  yield  and  it  is 
hop='d  that  byj-adicious  assistance  to  natural  reg-'neration  the  deficiency  in  the 
seedling  class  may  be  made  up  and  their  growth  accelerated  so  that  there  will  be 
no  difficulty  in  maintaining  the  yield  at  the  figure  above  tixed  throughout  the  whole 
rotation  or  even  at  an  increased  figure. 

10.  Snpplenientary  regiilatious.— There  are  two  classes  of 

works  of  improvement,  namely,  those  which  are  so  connected 
with  the  methcd  of  treatment  that  they  may  be  considered 
as  special  to  the  working-circle,  and  those  which  are  common 
to  the  whole  area  dealt  with  in  the  Report. 

Thinnings  and  cleanings,  the  re-stocking  of  blanks  and 
the  introduction  of  superior  species  into  the  crop  obviously 
belong  to  the  former  category  ;  and  grazing,  although  it  may 

•  The  time  required  to  pass  from  l\  to  3  feet  girth. 

K    2 
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be  general  to  the  whole  area,  is  nevertheless  to  some  extent 
dependent  on  the  treatment  adopted,  at  least  as  regards  the 
closing  and  opening  of  blocks  to  cattle. 

Such  works  or  regulations  should  be  dealt  with  in  treat- 
ing of  the  working-circle  to  which  they  relate.  It  will  be 

understood  that  the  degree  of  detail  with  which  these  regula- 
tions should  be  drawn  up  and  their  nature  depends  on  the 

circumstances  of  each  case,  and  that  no  guide  as  to  what 
should  or  should  not  be  provided  can  here  be  indicated. 
Important  works  of  construction  should  form  the  subject  of 
a  separate  report,  and  should  only  be  mentioned  in  the  plan 
so  far  as  they  affect  tlie  management  or  treatment  of  the 
lorest. 

(i)  Cleanings,  thinnings,  or  other  improvement  fellings. — 
These  should  be  prescribed  by  area  with  such  details  as 
regards  the  manner  of  conducting  them  as  the  circumstances 
require. 

Example. — Improvement  fellings  should  be  mtide  at  intervals  of  ten  years, 
thus  passing  twice  over  the  entire  area  in  the  Cuurse  o£  the  felling  rotation.  The 
fellings  should  be  made  in  the  following  order  : — 

Area  to  be  operated  ox. 

"Yeab. 
Area  to  he 

PiEilAEKS. 

Block. Aiea. felled  over 

(estimated). 
1 

1909-10      \ Banui 629 
! 

167     ;- 

^ 
1919-20     3    ■ 

1 

1910-11     -^ Sarni 
702 

206         ; 

192U-21     )    ■ 
1911-12      \ 

1921-22      )    • 
Bupani 564 

221 

1912-13      •) 
1922-23      >    • 

Cbatri 498 
196 

1913-14      I 

1923-2  i      )    ■ 

Masrund    . 
723 205 1 

-  The   estimated  cost  of 
1914-15      ̂  

1924-25      )    * 

Kanga 435 

189 
these           operations 

R5-8  per  acre. 1915-16      \ Sloh 801 

202 
1925-26      )    ■ 
1916-17      \ 

1926-27      i    • 

Dand 
398 

186 

1917-18      ■) 
l«'27-28      )    • 

etc. etc. 

etc. 1918-19      \ etc. 
etc. 

etc. - 
1928-29      )    • 

Total 4,750 

1,572 
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In  the  improvement  fellings  the  following  work  should  be  done  :— 

All  suppressed  deodar  seedlings  should  bo  relieved  from  the  injnrious  cover  of 
inferior  species,  either  by   the   loppinuf  of   a  branch   oi    two   or   by  the 
ringing  of  the  immediately  over-toppini;  trees. 

All  deodar  trees  with  crowns  contracted  on  account  of  the  heavy  surronnding 
foliage  of  other  trees,  but  otherwise  in  good  condition,  should  be  set  free 
by  the  ringing  of  some  of  the  latter. 

In  the    vicinity  of,  or  on   slopes  immediately  below,  fertile  deodar  trees,  the 
soil  should  be  prepared  for  the  reception   of   any    seed   that   may  fall   by 
being  cleired  of  all  undergrowth  and  being  freed,  if  necessary,  from  the 
thick  covering  of  undecomposed  leaves. 

In  opening  out  the  leaf  canopy,  it  should  not  be  forgotten  that  deodar  in  its 
youth  supports  a  great;  deal  of  shade  and  requires  protection,  and  that  bright  illumina- 

tion re.sult8  in  the  soil  of  these  forests  being  overrun  with  a  dense  growth  of  weeds 
and  inferior  shrabs.  The  object  of  ringing  and  not  felling  the  obnoxious  trees  is 
to  uncover  gradually  the  soil  pnd  vegetation,  to  save  the  heavy  outlay  that  felling 
would  require,  and  to  prevent  the  ground  from  being  encumbered. 

(ii)  Regulation  of  grazing  and  other  rights. — The  plan,  in 
this  respect,  must  carry  out  the  detailed  record-of-riglits  under 
the  forest  settlement,  if  one  exists.  "  It  should  be  laid  down 
what  areas  are  to  be  opened  to  grazing  and  for  what  periods. 
The  number  of  cattle  to  be  admitted  should,  where  possible, 
be  prescribed;  and  generally  it  should  be  explained  how 
the  rights  or  concessions  can  be  met  with  the  least  amount 
of  injury  or  danger  to  the  forest. 

Example. — The  annexed  table  indicates  the  periods  for  wLich  the  several  areas 
will  be  opened  or  closed  to  grazing.  They  have,  as  permitted  by  the  settlement, 
been  arranged  with  a  view  to  giving  each  ar-a  a  rest  of  five  years.  The  number  of 
cattle  to  be  admitted  is  that  given  in  the  statement  of  rights,  and  the  areas  opened 
will  allow  3  acres  per  hf  ad  of  cattle  grazed.  When  one  area  is  closed,  another  will 
be  opened  ;  and,  on  an  average,  one-thirJ  of  the  whole  area  will  always  be  open  to 

grazing.  This  arrangement  in  no  way  contravenes  the  oi'ders  passed  by  the  Forest Settlement  OflBcer. 

Ybabs  dueino  which  opened. 

Abea  opened. 
Remauks. 

Name of  block. Area. 

1909  to  1913 
1914  to  1918 
1918  to  1922 

Jellaki 
Shah pur 
Ganchan 

•  I 

3,117 
2,832 
2,9V9 

The  Raura  block  of  106  acres  which  it  is  proposed  to  work  regularly  will  have 
to  be  closed.  It  is  free  of  rights,  but  grass-cutting  can  be  permitted.  The  portion 
traversed  by  the  path  from  Raura  to  Mairawana,  or  about  ten  acres,  which  Contains 
chiefly  young  chir  may,  however,  be  left  open  to  cattle,  as  it  need  nob  be  worked  and 
it  is  inexpedient  to  close  the  much -frequented  path. 

It  has  already  been  explained  that,  as  regards  rights  to 
timber,  it  may  be  necessary  either  to  form  the  area  burdened 
with  the  rights  into  a  separate  working-circle  or  felling- 
series,  in  which  case  the  exploitation  will  be  dealt  with  in 
the  ordinary  way  as  a   principal  provision  of  the  plan,  or  to 
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allow  for  the  required  material  in  calculatinsj  the  possibility. 

In  the  latter  case  the  removal  of  the  right-holders'  trees 
would  be  regulated  as  was  necessary  but  separately  from  the 
fellings  made  under  the  principal  provisions  of  the  plan. 

Example.— The  number  of  trees  required  annually  by  the  villagers  has  been 

estimated  as  follows  from  the  average  cousumption  of  the  past  five  years.  These 

trees  will  be  marked  by  the  Kange  OflBcerfor  removal  by  the  right-bolders  on  produc- 
tion of  their  passes  :  ■— 

FOEEST  JEOM  WHICH  TO    BE    6EANTED. 

Desceiption. 

Ch
il
ia
na
s.
 

Ka
rc
hu
li
. 

Pn
dh
ol
i.
 

Dw
ar
sa
ou
. 

Th
e 
 

Ch
au
ba
. 

3 

Eemaees. 

Chir  trees,  2'  diameter 

„     po  es,  1'       „ Oaks  for  charcoal    . 

8 60 
10 

8 

268 
8 12 

149 
12 

88 

76 

27 
16 

58 
10 

132 

611 

73 

• 

Hitherto  free-grant  trees  have  been  marked  in  an  irregular  manner,  the  sam? 

villag-^  ofleii  obtaining  trees  fi'om  liifferent  loca'ities,  and  th-  people  frequently  being 
allowed  to  select  their  own  trees  regardless  of  the  well-bein a;  of  the  for dst.  This 
must  cense,  and  all  trees  should  be  marked  by  the  Rm/er  aocorJiug  to  the  principles 
applicable  in  selection  fellintja. 

(iU)  Sowings  and  plantings. — The  question  of  sowings 
and  plantings  should  be  discussed,  only  such  details  with 
regard  to  their  execution  being  given  as  appear  to  be  neces- 

sary for  the  guidance  of  the  local  officers. 
Example.  — It  is  proposed  to  introduce  tun  and  other  superior  kinds  of  trees  into 

the  crop  by  planting  in  the  coppice.  The  want  of  good  species  to  serve  as  standards 
and  the  increased  value  that  such  standards  would  add  to  the  forest  have  been  fully 

explained.  To  <^nable  these  plants  to  hold  their  own  in  the  den-^e  coppice  growth 
(only  certain  kinds  of  ghade-supporting  species  could  be  so  introduced)  good-sized 
seedlings  f^hould  be  planted  in  pits.  Nursmfs  should  ba  established  in  the  compart- 

ments to  be  felled  three  years  in  advance  of  the  felling. 

Sites  for  nurseries  should  be  chosen  in  well-drained  loialities.  The  nursery  beds 
should  be  terraced,  and  the  seeds  should  be  sown  in  lines,  afoot  apait,  in  November 
and  DecemlJer.  Whilst  in  the  nur5.ery,  the  young  plants  should  be  pr.)tected  in 

seasons  of  drought  and  frost  by  grass  tatties  raised  a  few  feet  off  the  gi'ouud.  Th? 
young  seedlings  should  be  put  out  immediately  the  rains  set  in. 

{iv)  Roads,  buildings,  and  other  toorks  of  improve- 
ment. — The  improvements  indicated  above  are  more  or  less 
connected  witii  the  method  of  treatment  adopted.  There 
are,  however,  maay  works,  such  as  tlie  improvement  of 
boundaries,  the  construction  of  roads  and  buildings,  and,  in 
many  ca^'es,  the  clearing  of  fire-lines  which  may  concern  all 
the  workins:- circles. 
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The  estimated  cost  of  such  works  as  may  be  proposed 
should  be  given  ia  the  report.  The  application  of  a  plan 
may  necessrfcate  the  construction  of  very  coDsiderable  export 
works  and  roads,  but  such  undertakings  should  form  the 
subject  of  separate  reports  and  should  only  be  briefly 
referred  to  in  the  working-plan. 

Example  : — Boundaries. — The  forests  have  been  merely  temporarily  demarcated 
by  mud  pillars  many  of  which  have  already  fallen  down.  In  some  ca?e8  it  will  be 
possible  to  treat  collectively  as  one  block  several  at  present  separately  demarcated, 

for  instance,  Sikri,  Rnpani,  and  Cbatri  ;  and  also  Kalwara,  Sani,  I'adii,  Boriav,  Chi- 
rindi  and  Rambo.  But  where  this  is  inexpedient  the  forests  should  be  re-demarcated 
by  masonry  boundary  pillars.  It  is  important  that  new  pillnrs  should  be  of  the  best 
possible  description.  Forest  records  of  former  years  show  that  deu.arcaiioii  work  has 
frequently  had  to  be  done  time  after  time  owing  to  the  cheap  and  unstable  nature  of 
the  materials  used.  It  is  therefore  proposed  to  construct  of  the  most  suitable  stone 
(generally  slatej  found  in  the  loOiiliiy,  solid  masonry  pillars  about  2  feet  square  at 

base,  1  foot  6  inches  square  at  top,  and  2  feet  6  inches  high,  on  a  solid  founda- 
tion 3  feet  sqnare.  It  is  estimated  tliat  each  pillar  of  this  description  will  cost  from 

fi2  to  fi4  according  to  its  position.  Owing  to  the  configuration  of  the  ground,  one 
pillar  is  frequently  not  visible  from  the  next,  and  there  is  often,  in  consequence,  us* 
certainty  as  to  how  tbe  boundary  runs.  The  remedy  is  to  cut  a  two-foot  path  or  line 
through  the  forest  from  pillar  to  pillar,  whenever  the  boundary  is  not  a  natural  one 

or  a  path  does  not  already  exist.  In  paragraph  6  it  is  estimated  tl.a*  there  are  73 
miles  of  artificial  boundary  ;  so  tiiat,  if  8  mites  were  made  every  year,  the  whole 
work  would  be  completed  in  about  tea  years. 

Fire-protection. — As  stated  in  Part  I,  it  is  accepted  that  unless  forests  open 
to  rights  are  tire-protected  their  deterioration  must  continue,  and  they  must  in  course 
of  time,  disappear  in  accessible  places,  especially  if  the  demand  of  right- holders  for 
timber  and  fuel  is  supplied,  as  in  the  past,  from  such  localities  only,  it  is  therefore 
proposed  to  extend  protection  to  the  following  blocks  : — 

FOBEST?. .\rea  in  acres. 
Length  of  fi 
line  required ia  mileo. 

Sukrau  . 
Gwalgarh 
Bawasan 

Total 

11,132 

13,436 
15,933 

40,500 

11 

86 

59 

106 

All  the  other  forests  in  the  area  dealt  ivitb,  viz.,  Jogi  Chur,  Ander-Majhera  and 
Kauria  Cliaur  are  already  protected.  The  Buriwala-Mehara  block  is  an  island,  and 
rtqn ires  no  fire-lines  for  its  protection  ;  but  grazing  might  be  stopped  in  it  at  the 
beginning  of  the  fire  season.  The  extra  cost  which  this  protection  will  involve 
is  estimated,  on  the  cost  of  similar  protection  in  other  areas  in  the  division,  at 
E460  a  year.  This  will  bring  the  total  cjst  of  fire-protection  in  the  tract  to 
R900  annually. 

Communications  and  buildings. — The  roads,  bridges,  and  buildings  enumerated 
in  paragraphs  80  to  85,  except  the  sleeper-carrying  paths  in  the  blocks  which  have  been 
worked  out,  should  be  kept  in  repair.  A  year  before  the  selection  fellings  in  the 
Deota  forest  are  brought  to  a  conclusion  it  will  be  necessary  to  make  a  good  bridle-path 
by  widening  the  present  path  from  Deota  ;  and  a  similar  path  should  be  made 
later  to  Bamsu  from  Deota  to  Sahlra  along  the  main  ridge,  a  short  one  joining  it  from 
Bamsu.  Eoads,  passable  lor  pack  animals  carrying  food  for  the  sawyers  and  coolies, 
must  also  be  mado  along  the  right  bank  of  the  Tons  from  Tadiar,  passing  by  the  mouth 
of  the  Bamsugad  to  that  of  the  Kunigad,  down   which  will  come  all   limber  from 
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the  Salilra  forest  ;^wliilst  branoli  roads  will  be  required  up  the  two  gads  refen-ed  to 
and  also  one  from  NaiDtwar  bridge  to  Koarbo,  the  load  on  the  left  bank  of  the 
Tons  as  far  as  tliat  bridge  being  widened  and  improved. 

Forest  rest-houses  and  sei-vanta'  quarters  phould  be  built  at  the  camping  ground in  the  Sahlra  forests  and  at  the  mouth  of  the  Kunigad.  The  Bamsu  hut  must  also 
be  enlarged  and  irnprovel  Houses  for  the  Forest  Ranger  an  1  chaukis  for  Forest 
Guards  will  be  required  at  Barasu,  S.ihlra,  Kunigad  and  Naintwar.  Godowns  for 
the  food-supply  are  also  necessary  at  Bamsu,  Sahlra  and  Naintwar.  The  cost  of 
these  varioas  works  will,  on  an  average,  amotint  to  Ro.COiJ  a  year. 

(v)  Nummary  of  supplementary  regulations. — A  sum- 
mary of  the  works  of  improvement  may,  in  some  cases, 

be  given  with  advantage.  A  brief  description  of  the  works, 
the  probable  date  of  tlieir  execution  as  well  as  of  their  cost, 
should  be  indicated. 

Example. — Summary  of  works  of  improvement. 

1909-10  .■{ 

Joli 

Padri,  Bohar  , 

Padri,  Behar  . 

Ditto 

Joli-Thali       . 

Sao 

Sai         .  . 

Joli-Thali 

Pacilitatina:  the  reprnduction  of 
deodar,  as  dejcribed,  in  about 
280  acres. 

Collecting  seed,  preparing  and 
sowing  20,000  square  feet 
nurseries,  as  described. 

Planting  20  acres,  as  described  . 

Resowing  old  nurseries :  20,000 

square  feet. 

Opening  out  a  path  throngb  the 
forests,  and  from  the  forests  to 
Sao  river,  to  join  path  along 
that  river  :  about  3  miles. 

Improving  the  village  road  along 
the  Soa  nalla  :  about  3  miles. 

Building  a  small  forest  rest-house 
on  road  leading  to  forest  in  the 
Sao  valley. 

Demarcating  the  forest  boundaries 
with  about  30  pucca  pillars,  as 
described. 

560 

165 

260 ! 40 

300  i 

250 

500 

60 

Includes  coU  of 

fencing  small 

portions  where 
necessirv. 

Not  includiagf 

value  of  the 
timber. 

11.  Miscellaneous — Miscellaneous  prescriptions, — In  addi- 
tion to  the  presLU'iptions  lelatiog  to  the  execution  of  the 

principal  fellings  aud  to  the  supplementary  regulations  dealt 
with  in  the  preceding  paragraph,  provision  may  also  have  to 
be  made  in  the  working-plan  report  for  tha  carrying  out  of 
other  miscellaneous  operations.  These  may  include  resin- 
tapping  and  the  jireparation  of  resin  products ;  the  marking 
of  trees  for  felling  in  the  coupes  ;  regulations  for  the  disposal 
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of  minor  and  miscellaneous  forest  produce  ;  the  taking  of 
meteorological  observations;  special  prescriptions  regarding 
the  extraction  of  dry  wood ;  the  upkeep  of  maps,  etc.,  eto. 

Eiample. — Maps  are  to  be  ke[>t  up  to  datp.  As  far  as  possible  all  new  roads  and 
buildings  are  to  be  shown  as  soon  as  construction  is  finished.  Enlargements  of  each 

beat  are  to  be  made  on  tlie  scale  of  4"  =  1  mile.  T'iiese  maps  are  to  have  all  the 
names  done  in  Hindi  character,  are  to  be  bound  in  pocket  form,  and  supplied  to  each 
Forest  Guard. 

An  attempt  sbonld  be  made  to  maintain  a  graphic  record  of  the  daily  maxima 

and  minima  temperatures  throughout  the  year  at  the  head-quarters  of  the  range. 

The  disposal  of  bail  grass,  and  other  minor  produce  by  annual  leases  as  at 
present  conducted  will  be  continued  in  both  working-circles. 

The  marking  of  coupes  should  be  undertaken  during  the  working  season  preced- 
ing that  in  which  they  are  to  be  felled.  The  trees  to  be  felled  should  be  marked  with 

a  hammer  mark  in  two  places ;  one  at  the  foot  as  near  the  ground  as  possible  and  the- 
other  at  about  4  feet  from  the  ground. 

Details  regarding  the  cost  incurred  in  the  preparation  of 
the  working-plan  should  also  be  given  in  this  paragraph. 
This  should  include  information  upon  the  following  matters: 
{a)  establishment  employed  and  (6)  expenditure  incurred 
under  all  lieads. 

Example. — The  expenditure  has  been  as  follows  :— 

Pay  and  allowances  of  the  Working-Plans  OEBcer  whilst  on 
snecial  duty  between  November  1906  and  February 
1907    . 

Personal  establishment  of  the  Working-Plans  Officer 
whilst  on  spec-al  duty  .... 

Surveying  of  topographical  details  on  4-inch  maps 
Levelling  .....*• 

Enumeration  surreys  .... 

Map  drawing      ...... 
Miscellaneous     ...... 

R 

4,3G2 
157 

576 
140 

178 177 

204 

Total 

5,794 

The  area  dealt  with  in  267  square  miles,  so  that  the  average  cost  was  E21^  per 

square  mile. 

(ii)  Collection  of  data  and  upkeep  of  record  and  control 
forms. — The  working- plan  may  fittingly  prescribe  the 
upkeep  of  records,  the  conduct  of  experiments  witli  a  view 
to  the  future  revision  of  the  plan  on  more  accurate  data, 
or  for  other  purposes.  Such  prescriptions  may  include  the 
yearly  record  of  spring  levels,  of  rainfall,  of  the  width  of 
the  beds  of  streams  and  torrents  and  of  high  and  low  water 
therein  ;  the  collection  of  figures  for  the  preparation  of  forra 
factors  or  volume  tables  ;  tlie  upkeep  of  fire-conservancy 
registers  and  maps,  and  forest  journals,  etc.,  etc. 
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The  various  subjects,  which  should  find  a  place  under 
this  head,  may  be  classified  as  follows  :  — 

(1)  General  scheme. 

(2)  Yearly  record  of  spring  levels,  of  rainfall,  of  width  of  beds  of  streams  and 
torrents  and  of  high  and  low  water  therein. 

(3)  Form  Factors. 

(4)  Fire  conseivancy  reg^^ters  and  maps. 

(5)  Forest  Journal. 

(6)  Compartment  register  (for  detailed  statement   of   all  trees   felled   year  by 

year). 
(7)  Control  forms  (amount  of  detail  necessary). 

Example. — A  journal,  as  prescribed  under  section  91  of  the  Forest  Code,  must  be 
kept  up.  This  book  will  contain,  separately  for  each  compartment,  a  register  of  the 

X)perations  carried  out  therein,  the  yield  Irom  the  fellings,  thinnings,  dt^ad  and  wind 
fallen  trees,  etc.,  etc.  In  addition  to  thip,  a  portion  of  the  journal  shonld  be 

devoted  to  a  general  summary  of  each  year's  work,  to  notes  on  experiments  and  obser- 
vations made,  co^t  of  exploitation,  revenue,  and  expenditure,  and  so  forth  for 

the  forests  as  a  whole. 

Measurements  of  the  rate  ot  growth  of  the  oak  should  be  made  regnlarly  once  a 
year  in  the  sample  plot  and  should  be  entered  in  the  register  prescribed  for  the 
purpose.  The  esamination  of  the  concentric  rings  of  growth  in  conifers  should  be 
continued.  The  record  should  be  kept  by  compartments,  and  both  the  aspect  and 
latitude  should  be  invariably  noted. 

Control  Form  No.  2.  — Four  separate  forms  should  be  prepared  annually  for  the 
forest  working-circles.  Coupes  cBn  be  entered  in  totals,  as  the  compartment  register 
will  contain  a  record  of  trees  felled  by  sub-compartments. 

{iii)  Changea  in  the  forest  staff, — Any  alterations 
proposed  should  be  icdicated  vvith  such  detail  as  cir- 

cumstances require,  and  should  be  justified  by  reference  to 
facts  recorded  in  the  first  part  of  the  TVorkins:-plan  report. 

Exampl^: — It  has  been  already  fully  explained  that  the  staff  is  inadequate  and 
must  be  increased  if  tho  present  proposals  for  wprking  the  forest  are  accepted. 

The  following  protective  and  executive  establishment  will  be  required  A  state- 
ment showing  how  it  is  proposed  to  distribute  and  employ  these  men  is  attached  to 

this  report.  Even  with  the  proposed  increase,  the  average  forest  area  (formed  of  a 
large  number  of  small  forests  scattered  over  rugged  country)  under  each  Ranger  will 
be  17,000  acres,  and  under  each  Guard  1,500  acres  :  — 

E R R 

Upper 
Eavi  C      3  Forest  l^^Il 
four<      5  Foresters 

gers 

on 50    to 
150  a 

month .     150  monthly 

forests jj 
15     ., 

40 

;> 

•     115 
ranges. (.    45  Guards »i 

5      „ 

10 
» •    285 

Lower Ravi  C      1  Forester 
50     „ 

150 

>> 

.       50 

.^ange. \      2  Foresters 

,, 

15      „ 

40 

»» 

.       45 

(.   22  Guards 

»> 

6      ,, 
10 » .     135 

Total  estimated  cost  at  starting . , .     780 

Present  sanctic ned mont hly  expen diture . .     610 

Proposed  monthly  increase  .         .         •         .170 

This   does  not  include  the  establishment  employed  in  the  forest  round    Dalhoasie, 

■which  will  be  separately  reported  on. 
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(iv)  Forecast  of  financial  resvlts.—  The  report  should 
conclude  with  a  forecast  of  the  anticipated  financial  results 

under  the  management  proposed.  Ihe  forecast  should  be 

criticised  and  compared  with  the  results  obtained  in  past 

year. 
Example.— li  is  impossible  to  do  mora  than  estimate  the  average  annual 

revenue.  It  will  he  nuticed,  from  the  following  statement  of  the  antii-ipated 

revenue  and  expenditure  during  the  next  10  jeits,  tliat  but  little  profit  from  >» 

financial  point  of  view  will  be  obtained  from  tbe  working  of  the  forests.  It  is 

not  intended  that  tlie  position  should  be  otherwise.  'I'he  object  Gorernment  hoUs 

in  view  in  working  these  forests  is,  not  t"  trade  as  timber  speculators,  but  to  secure 

a  regular  snpply  of  timber  for  the  neighbouring  town,  nnd  to  manage  the  foi-est?  so 
that  they  shnil  be  always  capable  of  furnishing  a  sufficient  supply.  It  is,  therefore, 

here  proposed  to  devote  to  the  improvement  of  the  forests,  which  are  in  a  dangerous 

condition  as  regards  their  future,  the  grea'^er  portion  of  the  anticipated  net  revenue 
from  the  timber  transacti  tns.  Tie  anticipated  receipts  during  the  next  10  years 

compare,  it  may  be  thought,  too  favourably  with  thfl  actual  resilts  of  the  past  decade. 

It  will  be  seen,  however,  that  it  is  proposed  to  fell  more  than  double  the  past  average 
annual  number  of  trees  :  — 

Sources  of  revenue  and  heads  of 

expenditure. 

Estimated 
avernge  annual 

receipts  and 
charges. 

Average  annual 
receipts  and 

charges  during 

past  10  years. 

Eemabks. 

limber  and  fuel 

Minor  produce  and  miscellaneous 

R 

52,000 

1,300 

E 

Total  Receipts 53,300 
29,278 

Timber  works     .... 
Roads  and  buildings    . 
Plantations   and    other    works   of 

improvement 
Salaries  of  estiblishment,  includ- 

ing four-seventh  of  the  divisional 
controlling  and  office   establish- 

ment charges 

11,000* 6,000 
21,000 

8,500 

5,200 2,176 

8,121 

6,232 

♦  This  includes  one- 
seventh    of   the 
total      proposed 

exp>  n  d  i  t  u  r  e which    will     be 
incurred   on   the 

purchase  of  new 
tramwaj  stock. 

Total  Expendittjee 46,500 
21,729 

Net  stjepitjs 
6,800 7,549 

13.  Appenrtices  to  the  working-plau   {i)  Maps. — The  work- 
ing-plan should  be  supplemented  by  such  maps  as  are 

required  to  cl^^arly  illustrate  the  general  position  of  the 
forests  as  well  as  their  proposed  exploitation  and  management. 
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Ordinarily  the   maps   would   include,  especially  if  the  total 
orea  concerned  is  very  considerable, — 

(1)  a  general  map   on   a   small  scale    showing    the 
whole  tract  dealt  with,  the  distribution  of  the 

different  forests,  the  boundaries  of  working- 
circles  and  felling-series,  and  of  administrative 
charges,  etc.,  etc.; 

(2)  separata  maps  for  each  circle  or  felling-series   on 
a  scale  not  less  than  2  iDches=l  mile,  indi- 

cating the  boundaries  of  blocks,  compartments 
and  coupes. 

(ii)  Description  of  the  crop  in  each  compartment  .—It  is 
generrilly  expedient,  when  a  plan  of  a  permanent  and  detailed 
character  is  prepared,  to  record  separately  for  each 
sub-division  into  which  the  forest  has  been  divided,  and  with 
such  minuteness  as  the  circumstances  of  each  ease  require, 
the  more  important  points  connected  with — 

(a)  the  situation,  relative  position  of  the  area  and  (in 
hilly  country)  aspect  and  slope  of  the  s^round  ; 

(6)  the  soil,  nature  of  underlying  rock,   state   of   the 
surface  soil,  its  composition  and   physical  con- 

dition, depth  and  general  fertility  ; 
(c)  the  composition  and   condition   of   the   standing 

crop,  type  or  class  of  forest ;  component  species 
and   their  relative  proportions,   age,  density, 
state  of  growth    including   reproduction;    past 
treatment,   most  suitable   treatment;    general 
remarks. 

It  has  already  been  explained  that  much  of  this  informa- 
tion may  be  graphically  represented  in  a  stuck  map,  and  that 

such  maps  may    supplement,   if   they    do   not   replace,   the 
written  descriptions.     In  any  case  the  written  record  should, 
in  order  to  fulfil  its  purpose,  be  as  brief  as  is  consistent  with 
clearness.     Lengthy   descriptions    defeat     the    object   with 
which   the   record   is  framed,  as  the  mind  fails  to  grasp  the 
picture  offered  and  loses  itself  in  details.     With    the   object 
of   rendering   these     descriptions   as   little   cumbersome   as 
possible  they  are  usually  made  in  the  form  of  a  tabular  state- 

ment  such   as    that   reproduced  below.     The  growing  stock 
must  be  described  with  accuracy.     In  describing  a   coppice, 
the   coppice  and  the  over-w^ood  or  standards  should  be  taken 
account  of  separately.     In  the  case  of  crops   for   which  the 
possibility  has  been  prescribed  by  area  only,  no  enumeration 
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of    standing   stock  would  be  made, 
examples  :  — 

Tlie  following  are  some 

Name  of 
block. 

Datmir 

Abbi  iir  ACRES. 

^   n 

10326.    2 

Sagli 

Dhaari 

Bandla 

52331 

87 

ao7  6 

131 

Situatiou  and  soil. Condition  of  the  crop. 

SlAKDIHO  STOCK. 

DeEcriptioo. 

Number or  area. 

General  description.  —For  area  fellings. 

Bed  of  nullah, gentle  Oa  both  sides    of  nullah,    Sal  more  or  less  pare 
slope    facing    the      mature  seedling  sal  forest,  [  Sal  with   sain    and 
west.    Boil    deep,'    more  or  less  pure  or  mixed  1     mixed  species, 
resting   on  shale,      with  sain ;    vigorousi     but    Scrab     . 
rich  and  fertile,  with  no  young    srowth.  i  Grass  blanks 

Best  of    area,     irregular  j  Unproductive 
Fcrub  jungle  with  a   dense 
growth  of  bnshes  and  many 
sal  seedlings  interspersed 
among    them.     Numerous 
small  blanks.    Xo  fellings 
have  been  made,  but   area 
has  been  confitautly  grazed 
Ofer  .iDd  burnt. 

Ocneral  deicriptioit.-—  Selection  treatment. 

562  West  flank  of  spar  i 
i  aspect  westerly,  but 

I  northerly  and "east- I  erly  of  side  spurs; 
gradients  steep, 

I  often  precipitous; 
■  elevation  6,500 
!  to  8,000. 
Soil  rich  loam,  well 
covered,  generally 
deep  but  shallow  at 
summii  where  rock 
out-crops. 

In  upper  portion  kharsn  oak  |  Deodar  esploitable 
with  bl-je  pine,  etc  ,  deodar  i  D°odar    Ij'  to    2' 
rare.    The  deodar  increases  j    diameter. 

o:i  descending,  but  is  mixed  I  Deodar    IJ'    to    1' with  spruce  and   silver  fir.  !     diameter. 
All   ages  represented,  bat    Uusonnd    but     ex- 
trees  mostly  mature;  many       ploitable  deodar, 
over. mature.  Density  vary- 

ing ;  repr'idacti.'u      fair; 
scattered  seedling  of  spruce 
and  ̂ Hve^  fir  over  patches 
in    al!      lower     portions  ; 
small  blanks  here  and  there 
throughout.  Selection  fell- 

ings made  in    more   access- 
ible positions  only. 

General  description.  —Coppice  icith  tiandards. 

Saddle      back       on  Ceppiee,    irregular    of    oak    Standards    of    one 
ridge.  Bocky,  i    with  numerous  blanks.         |    rotation. 
poor  soiJ.  ;  Standardg,  pine    usually    of    Standards,  old  over- 

I    one  rotation,  but   several  j    mature, 
old,  over-mature  trees. 

General  description.— Method  o/sveeessive  regeneration  fellings. 

Acres. 

33 

Beuabks, 

No  fellings  of  B&l 
should  be  mado 
until  reprodaotioa 
itnproves  by  exclu- sion of  grazing. 

No. 

1,659    Selection  felling    to 
627     remove  over-mature 

deodar       urgeatly 

required. 303 

No. 263 68 

cab.  ft. 213  Occupies  lower  basin  Mature  seedling    forest     of  Deodar  .over  2'  dia 

of  nuUah  :   aspects  nearly  pure  deodar,  120  to  |    meter."          .         , northerly  and  occa-  180  years;  complete, vigorous  Deodar  l|'  to  2' 
Bionally    westerly.  and  weU  growing.     Repro-;     Do.     1'  to  IJ'        .  '    78.90> 
Underlying      rock  duction   (food ;  g.-oups    of  I    Do.    J'  to  1'           ,  i  lSi.700 
shales:   toil   loose  thickets  18  to  20  years  ;  one      Do.    unsound  2'  .j    30.600 
sandy  clay.  large  blank  of  5  aeres.         i  Other  species  over  2'|    60,200 

I  Other  sjeeiesuuder  2'    80,100 

The  removal  of  the 
o!d  'ver-mature 
standards,    and  the 
legularisation  of  the 

coppice  and  re- stocking of  blank 
area  necessary. 

350.000  Regeneration  felling 
42.600 1    immediately       re- 

quired. 
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{Hi)  Ref^ord  of  results  of  enumeration  surveys. — In  the 
following   example  of  a   record  of   valuation   surveys  it   is 
assumed  that  there  are   three   distinct   types  of    forest,   and 
tbat  it  is  advisable  to  deal  with  eaoh  type   separately   and  to 
take  sample  plots  in  each  :  — 

o 

1 
o 
o 

p< 

■  (a) 

(h) 

(e) 

<s 

a 
a 

a 

eo 

120 

60 

TBBES    COUXTIjD    oh    PtOTB. TOTAt   TEEEB    IX    COMPABTMElfl    OF   TIPK. 

1 
•t-H  •■ i  "1 Deodar. 

Spmce. 
Deodar. 

Spruce. Beuabeb. 

M"
 

III IV I      II 
III 

126 

189 

220 86 

160 

'  IV 

1   

260 42S 

460 

130 

280 

I II 
III 

,14.520 

6.400 

I 

11 

4.410 

1,440 

III 

IV 

17.700 

8,400 

1 

2-5 

1-5 

1-5 

2-5 

2-0 

62 

27 

6 

13 

105 

82 

27 

32 

209 

106 

48 
26 

502 

422 

100 

80 

... 

52 

16 

27 

62 
106 

107 

40 

48 

[  1,680 

■    640 

3.740 

1,770 

6,300 

2.220 2.040 

810 

9,180 

4,800 

'  The  typet    of 

forest  are— (a)  D  e  0  d  ar. 
almoitpure, 

with  a  few I        oaks       and 

1        other  broad- leave   d 

species. 

(i)  Mixed  forest 
of     deodar, 

spruce  and siWer     firs, 

with  broad- 
leaved 

species, 

(e)  Mixed  forest of      spruce 

and    broad- leave  d 
B  p  e  cie  B without 
deodar. 

The  tite$  enu- merated are.  in 

girth  :— 

I.— Above  6' 

II.— 4'  6"— 6' 
III.-3'    4' 6" 
IV.-l'  6"— 3'   _.   

Total  number  of  trees  in  blofk 

1 
2,120 

5,510 

i 
8,520    19,920 

2,850 
5,850 

13,930 26,100 

(iv)  Bates  of  growth  :  record  of  ohservaHons  made, — 
This  should  show  the  size  of  the  trees  experimented  on 
and  the  mean  radius  (if  rings  are  counted  on  stamps)  or  the 

mean  depth  hored  (if  Pressler's  gauge^  is  used),  and  the 
averao'e  number  of  rings  per  inch  of  radius.  It  is  usual  to 

o-roup  the  trees  in  diameter  classes  and  to  calculate  the 
average  rate  of  growth  for  each  class;  as  this  shows  at  once 
the  number   of  years   required   for  the  trees  of  one  class  to 
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pass  into  another.     A  form  of  record,  such  as  the   following, 
may  be  used  : — 

Class  or  diameter  of 

txee. 

Average 
radius  of 
depth 
bored. 

Number of  rings 

counted. 
1 
1 

Average 

number  of 
rings  per 
inch  of 
radius. 

Remabks. 

Pressler's 
gauge. 

1 

" 1 21 

20 

26^ 

all 
11«4 

In  moist  valley. 

2-3 

1-5 

36-^ 

20) 

11-7 

On  high  ridge,  but  good  soil . 

Below  12  inches  dia-  • 
meter. 

1-8 

20 
Stump 

26 1 

countings. 

13-2 

Valley  moist. 

5-2 

78 

150 Stiff  loam  soil,  valley. 

51 i            51 100 Limestone  soil,  valley. 

I 4-6 

Average  foi 74 

•  class 
161 

1       n 

On   exposed   ridge,   but   fair 
shelter. 

{v)  Miscellaneous  statements. — The  working-plan  report 
may  include  among  the  appendices  a  statement  of  areas  ; 
other  information  which  may  be  found  useful  either  for 
ready  reference  or  to  elucidate  remarks  made  in  tbe  body  of 
the  plan.  Por  instance,  statements  showing  the  results  of 
fire  conservancy  up  to  date  ;  statements  of  revenue  and 
expenditure  for  the  area  dealt  with,  and  the  outturn  of 

timber  and  fuel ;  a  copy  of  record-of-i'i:?hts  and  average  free 
grants  of  trees  to  grantees  during  past  years ;  a  list  of  cattle 
grazing  in  the  area;  rates  of  labour;  and  a  list  of  the 
principal  trees,  slirubs,  and  climbers  found  in  the  forests* 
Finally,  the  report  should  conclude  with  a  summary  of  the 
prescriptions  of  the  working-plan. 
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Part  IV. 

COMROL  OF  THE  E\ECLTIO\  OF  WORRI\G-PL\XS. 

CHAPTER  I.— THE  SAFEGUARDS  TO  THE  PERMA- 
NENCY OF  THE  PLAN. 

Section  I. — General  remarks. 

When  the  provisions  of  a  working-plan  have  been  drawn 

up  there  still  remains,  as  a  rule,  the  marking  off  on  the 
ground  of  tb.e  sites  of  the  annual  fellings  or  the  coupes. 
Until  this  has  been  done  the  plan  is  incomplete.  It  may  be 

compared  to  a  forest  delineated  on  a  map  but  not  marked  on 
the  ground  by  material  sigos. 

The  degree  of  detail  with  which  the  coupes  should  be 
marked  off  depends  on  the  circumstances  of  each  case.  In 
work  in  o-*  circles  treated  by  the  selection  method  or  subjected 
to  restoration  fellings  for  instance,  each  coupe  will,  as  a  rule, 
be  formed  of  one  or  more  compartments  or  blocks  limited  by 
natural  or  artificial  land-marks.  In  such  cases  no  further 
demarcation  obviously  is  required.  It  sometimes  happens, 
however,  that  the  limits  of  the  compartments  are  roads  or 

fire-lines,  the  construction  of  which  forms  part  of  the  provi- 
sions of  the  plan  itself.  When  possible,  therefore,  it  is  well  to 

lay  out  the  roads  or  fire-lines  on  the  ground  before  finishing 
the  plan.  This  course  will  tend  to  ensure  its  provisions 

being  adhered  to  and  the  sub-divisions  it  deals  with  being 

preserved  and  is  in  every  way  advantageous.  A  well-con- 
sidered arrangement  of  fire-traces  and  of  roads  for  the 

extraction  of  the  produce  is  of  the  first  importance  ;  but  if 
the  works  are  only  verbally  indicated  there  is  every  chance 
of  the  directions  being  lost  sight  of.  In  coppice  treatment 

especially,  where  the  coupes  are  comparatively  small,  the 
marking  off  of  the  roads  or  rides  is  of  much  importance  and 

very  largely  increases  the  value  both  of  the  plan  and  of  the 
forest. 
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CHAPTER    II.— TBE      CONTROL      OF    WORKING- 

PLANS.* 

Section  I. — Preliminart  remarks. 

Working-plans  are  of  no  use  if  they  are  not  adhered  to, 
and  proper  adherence  can  only  be  secured  by  an  effective 
control.  Much  of  their  value  will  also  be  lost  unless  a 
careful  record  is  kept  of  the  works  carried  out  and  of  the 
financial  results  secured.  A  sound  system  of  control  is 
therefore  necessary  ;  but  in  order  that  the  control  may  be 
effective  it  should  be  of  a  very  simple  nature  requiring  only 
a  few  entries,  once  a  year  or  so,  in  the  records  regarding  each 
forest  or  working-circle.  For  the  same  reason  the  control 
should  be  of  such  a  general  nature  that  an  uniform  kind  of 
record  can  be  used  for  all  forests  and  for  all  systems  of 
working. 

It  is  unfortunate  that  the  truth  of  these  propositions  has  not  been  altogether 
realised  in  India.  The  control  forms  first  introduced  were  impracticable  ;  because  the 
anticipated  onttura  of  each  felling  was  entered  as  a  provision  of  the  plan.  It  is  not 
too  much  to  say  that  the  attempt  thus  made  to  keep  up  the  control  forms  gave  more 
trouble  than  the  information  recorded  was  worth. 

Section  II. — Nature  of  control  required. 

The  facts  to  be  recorded  for  purposes  of  control  may  be 
classed  as  follows  under  three  distinct  heads  : — 

(1)  The  work  done  or  fellings  made  as  compared  with 
the  provisions  of  the  plan. 

(2)  The  gross  "  yield  "  and  the  ''  outturn." 
(3)  Financial  results. 

(Jf)  Controlling  the  provisions  of  the  plan. — The  control 
can  be  effected  in  a  very  simple  manner.  The  plan  amounts 
{a)  to  the  prescription  of  certain  sylvicultural  rules  to  be 
applied  over  definite  areas,  with  the  addition,  in  some  cases 
of  a  limitation  as  regards  the  quantity  of  material  to  be 
felled ;  and  (6)  to  the  prescription  of  certain  works  of 
improvement.  All  that  it  is  necessary  to  record  and  to 
control  can,  therefore,  be  brought  under  the  following 

headings : — 
{a)  Year  or  period  of  operation  prescribed. 

»  The  Control  exercised  for  forests  under  the  Go7ernment  of  India  is  detailed  in  Chap- ter II  of  the  Forest  Department  Code. 
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(b)  Locality  to  be  exploited  or  in  whicli  the  prescribed 
work  is  to  be  carried  out. 

(c)  Nature  of  felling   or  other   cultural    operation  to 
be   made   or   of   work    o£    improvement   to   be 
undertaken. 

(d)  Quantity  of  material  or  number  of  acres  to  be 
exploited,  or  expenditure  to  be  incurred  on  a 
prescribed  work. 

The  work  done,  in  accordance  with  the  plan  or  otherwise, 
can  therefore  be  checked  from  a  record  such  as  the  following 
which  need  not  usually  be  prepared  oftener  than  once 

yearly :—  
* 

Conirol  Book,  Bunri  Bange^  PuriDitition, 

PB0VI8I0KB   OP  WOBKIHG-PLABT. OPEBATIOKfl  CABBIBS  OUT. 

Natare  of felling 

or  other 

operatio.i  to 
be  carried 

out. 

Locality. Quantity 
of 

material, 
number 

of  acres 
to  be 

exploited, 

or  ex- penditure to  be 

incarred. 

Katnre  of felling 

or  other 
operation carried  oat. 

Locality. 

TEAS. 

Name  of block. Area. 

Name  of 
block. 

Area 

ia acres. 

Quantity  ot material  cr 
area  exploited, 

or  expendi- 
ture incurred. 

r 
1 

1909-10  i 
1 

1 

1009-10    . 

1909-10    . 

Selection  fel- 
lings. 

Artificial  re- 
stocking 
with  chir. 

Thinnings  . 

Clearing  fire- 
lines. 

(■Bans!  . 

IMaila  . 
Sndkot  . 

Loha 

250  ■) 

370  ; 

150 

350 

Derbunaa 

650  dur 
trees. 

fi750 

Uparh 
70  acres All 

10  miles. 
6350 

Circle. 

Selection  fel- lings. 

Nothin 

ot  Circle. 
1  rhinniogs    . 
Circle!. 

jClearing  fire  - 
lines. 

fBansi 
I  Maiia  (half) 

g  done. 
Loha    . 

|43B
 

350 

450  chir  trees. 

70  acres. 

7  mOes,  B210 

From  this  form  it  will  be  seen  that  works  of  improvement 
such  as  climber-cutting,  thinnings,  etc.,  can  be  entered  as 
well  as  other  operations,  such  as  fellings  and  the  construction 
of  roads  and  houses.  As  a  rule  the  expenditure  is  the  best 
means  of  controlling  works  of  improvement.  Thus,  where 
a  certain  forest  requires  roads  in  order  to  develop  it  and  to 
increase  the  net  price  of  the  produce  sold  from  it,  it  would 
be  sufficient  to  prescribe  the  annual  expenditure  on  roads, 
of  a  certain  sum,  or  a  certain  percentage  of  the  net  revenue 
after  deducting  the  expenditure  on  timber  works,  until  the 
net  price  was  in  this  way  sufficiently  raised.  Such  a  pre- 

scription could  be  far  more  readily   and   usefully  controlled 
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tkan  a  detailed  statement  of  definite  roads  or  buildings  to  be 
constructed,  thougb  such  works  might  usefully  bo  indicated 
in  the  plan  without  being  prescribed.  Until  working-plans 
are  drawn  up  and  controlled  with  simplicity,  as  indicated 
above,  they  will  give  rise  to  useless  correspondence  and  will 
not  be  adhered  to. 

(2)  Becording  the  results  of  working. — Little  need  be 
said  with  regard  to  the  record  of  outturo,  except  that  it 
should  be  quite  separate  from  the  statement  of  the  provisions 
of  the  plan  proper. 

(5)  Record  of  financial  results. — The  record  of  financial 
results  should  be  nothing  more  than  a  brief  abstract  of  the 
annual  receipts  and  expenditure.  It  is  unnecessary  to  furnish 
details  ;  but  it  is  well,  in  order  that  the  capital  invented  in 
the  forest  may  be  known,  and  its  amount  tested  from  time 
to  time,  to  distinguish  capital  expenditure  sunk  in  tlie  forest 
from  current  outlay  on  annually  recurring  works  of  protec- 

tion, on  repairs,  on  protective  establishment,  and  so  forth. 
A  form,  such  as  the  following,  could  be  written  up  annu- 
ally with  little  trouble  and  would  record  all  the  necessary 

information  both  as  regards  the  capital  expended  and  the 
financial  results  of  working  for  the  year  :  - 

Teab. 

1909-10    .  << 

Eeceipt. 

.a  d 

P-I 

R 

27,032 

EXPBNDITUEE. 

8^ 

B 

2,001 

R R 

°  u  o 
•a  6  g 

E 

Derhunga  Circle. 

29,033      3,705  |  7,629 

Uparkot  Circle. 

16,509  16,509     Nil 309 

5*3  a'Ti^ i^.rt  o  d  m 
-*=  -tJ  -*^  »-<  12 

a    5 
a  s 

pi  c 

H  teg 
5.2  S 

10,223 

5,902 

R 

21,557 

6,211 

5?  • 

O    Qi 

125 

R 

It  is  a  question  of  some  importance  whether  the  records 
alluded  to  above  should  be  kept  up  separately  for  each  work- 

ing-circle or  merely  for  each  locality  or  administrative 
charge.  There  can  be  no  doubt  that  it  would  be  exceedingly 
useful  if  the  forms  were  prepared  for  each  working-circle, 
and  that  without   such  a  record   much   of   the  information, 
especially resarding the    yield   and   financial    results,    is 



164 

valueless.  Also  that,  asregardstbe  fellings  and  other  main 
provisions  of  a  working-plau,  a  separate  record  and  compari- 

son for  each  working-circle  is  indispensable. 
But  the  weakness  of  the  forest  staff,  the  nature  of  the 

vrork  done,  and  the  manner  in  which  such  records  must  be 
kept  up  often  render  it  impossible  to  prepare  separate 
records  for  each  working-circle.  It  should  aL«o  be  borne  in 
mind  that  many  works,  such  as  buildings,  roads,  fire-lines, 
etc.,  are  not  always  connected  with  any  one  particular  circle, 
but  may  be  common  to  the  whole  area  concerned.  It  is 
therefore  necessary,  if  the  returns  are  to  be  prepared  without 
an  undue  expenditure  of  time  and  labour,  that  considerable 
latitude  should  be  allowed  in  their  upkeep ;  and  it  will 
be  best  to  require  their  submission  only  for  each  separate 
locality  or  executive  charge,  such  as  a  range,  the  working- 
circles  being  distinguished  from  one  another  by  writing  the 
name  of  each  across  the  return  or  statement  as  in  the 

examples  given  above.  This  matter,  although  one  of  detail, 
is  of  considerable  practioal  importance. 

Section  III. — Eecord  of  changes. 

In  addition  to  the  upkeep  of  a  careful  record  of  the 
Works  actually  carried  out  daring  the  course  of  each  year, 
changes  in  area  due  to  excisions,  alteration  of  boundaries,  or 
other  causes  are  likely  to  occur,  and  these  should  be  carefully 
recorded  in  the  maps  and  in  the  statement  of  areas.  More- 

over, for  various  reasons,  it  may  be  found  necessary  as  the 
fellings  progress  to  make  alterations  in  the  allocation  and  area 
of  the  coupes  :  all  such  changes  should  be  noted  at  the  end  of 
each  year. 

Section  IV. — Eevision  of  working-plans. 

In  India  where  the  method  of  treatment  prescribed  is 
frequently  of  a  tentative  nature,  and  where  changes  in  the 
constitution  of  the  forests  and  local  requirements  are  liable 
to  occur,  though  the  working  scheme  may  be  prepared  for 
a  full  felling  rotation  or  for  the  period  required  to  work 
over  one  periodic  block,  the  question  of  revising  the  working- 
plan  after  the  lapse  of  a  shorter  interval  of  time,  which 
should  not  exceed  10  or  15  years,  should  always  be  provided 
for. 

Example. — la  1917-13,  or  a  year  before  the  close  of  the  first  half -period,  the 
plau  should  come  uuder  revislou,  chiefly  with  a  view  to  seeing  if  the  arrangement  of 
coupes  16  to  30  can  not  be  improved  iipou,  and  also  to  determine  more  accurately  than 
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can  be  done  at  present  whether  the  Biza  of  exploitability  for  the   sal   should   be  raised 

to  exactly  6'  9"  or  to  more  or  less, 

■When  the  necessity  for  such  an  intermediate  revision 
comes  under  consideration,  a  careful  enquiry  should  be  made 
as  to  how  the  plan  has  worked  in  the  past  period.  An 
examination  of  the  work  done  in  the  forest  will  show 

whether  the  method  of  treatment  has  given  satisfactory 
results ;  wliether  the  cuttings  were  suitably  located ;  and 
also  if  other  w^orks,  cultural  and  otherwise,  such  as  those  of 
regeneration,  road-making,  and  cultivation,  have  been  satis- 

factorily carried  out  in  accordance  with  the  plan  and  w^ith 
what  results.  Mistakes  in  the  original  plan,  or  the  manner 
of  carrying  it  out,  will  thus  be  brought  to  light,  and  steps 
can  be  taken  to  avoid  their  recurring,  if  possible,  during  the 
next  period.  In  such  a  case,  the  work  done  at  the  time  of 
preparing  the  working- plan  can  again  be  made  use  of,  only 
subsequent  clianges  being  taken  into  account.  Such  alter- 

ations will  also  be  made  in  the  scheme  of  working  as  expe- 
rience has  proved  to  call  for.  The  importance  and  extent  of 

the  changes  to  be  introduced  will  decide  whether  an  entirely 
new  plan  should  be  framed  or  not,  or  whether  the  old  oae 
can  be  altered  sufficiently  to  satisfy  the  new  conditions. 
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