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Costs a re  always a rontrolling factor in the  management of mixed 
- 

tropical forests and the  intensity of management and scale of s i lv icul tura l  

improvement which can be carried out will depend on the  funds  available. 

~ d m i n i s t k t i v e  costs, b y  which I mean costs associated with a forest  operation 
.- hut which a re  not illcurred in  actual  work in  t h c  fores t  such as trans.  

portation, camp keeping, pay days, sick pay ctc. always t ake  up a fa i r  propor- 

tion of the  funds  which a re  available and therefore  t h e  more operations which 

can be undertaken by orle party a t  one and t h e  same t ime while working in  

the  forest ,  the  hatter the  value obtained. 

A inethod of combining slock survey with si lvicultural  improvenieni 

work in the  natural  evergreen aud semi-deciduous tropical forests of Ghana 

was cvolvi.d slid is  now heing used on a considerahlc scale under the  'term 

Combined Operation'. As the  f 'or~.sts  of Ghana a r e  vcrysimilar  i n  s t ructurc ,  

though of d i f fcrent  f lorist ic composition, to those of Eastern and Southern 

l h a i l a n d ,  a descr ipt io i~ of the  operation ma!. he of interest  and cf practical  

value in t h e  treatmelit of ihc natural  forcsts of Eastern and Southern Tha i -  

land and possihly of othcr areas. 

The  two mairi purposes of t h e  operation a re  - 
1) to f i n d  out t h e  actual quanti ty and distribution of t h e  middle 

a : ~ d  large gi r th  classes of the  econon~ic  species in a forest  which 

is  due to he fclled over, and to produce a stock map, and 

2) to assist trees of the  economic species in the  middle gi r th  

classes to reach matur i ty  at tho earl iest  possible time by redu- 

cing competition f rom climbers and unwanted species in  the i r  
vicinity. 



In  1 1 1 ~ .  process oC arl l ievil~g lliese two I I I ~ ~ I I  jIurpusc$, 0~11er uscl'~ll 

i n f o n n o ~ i o n  on the  terra in  and general conditio~ls a rc  ohtailled anri conditions 

a re  created whereby the  chances of development of natural  regeneration o l  
-~ 

the  economic species are improved. 

T h s  fdrest requisite prior to timber operations in a Forcst I(escrve in 

the  f ix ing of a yield, which, ill selection working, is usually hased on an 

inventor of the  area as a rvnolc. As the  coml)osition of the ~rop ica l  forest 

can be very variahle over qui te  small areas,  i t  is desirable that  detailed 

knowledge of the  actual distribution of thc  cconon~ic species on the  ground 

should he availahle and in order to havc f u l l  control over the  fell ing opero- - 

tions, i t  i s  necessary tha t  the  t imher operator should know exactly which 

trees he is permitted t o  fell .  

The Working I'lan for any Forest Reserve prescrihcs the  division of 

the  area into Working Circles and Fell ing Serics, if necessary, and always 

illto Compartments, the  size of whirh may vary considerably. Under normal 

conditiol~s in selection working areas in  Ghana, a Compartment averages 112 

square mile o r  800 rai .  Thc  Compnrtlnent, which is deinarcatcd by a cut aud 

cleared lille round i t ,  is  the  working unit  in which a combined operation party 

operates. 

The  party i ior~nal ly  consists of 15 people with a Forest Ranger in charge,  

a Technical Forest Guard and 13 labourers. Quite of ten Learner Forest Rangers 

are attached fo r  training prior to the  s tar t  of the i r  course; it is  a good 

opportunity for them to see the  conditions under w h i ~ h  they will he required to 

and t o  learn the chardctcris&iics of the  important species. 3 lahourrrs. 

onc of whom can use a hand oil  compass, form the  line cut t ing party ~ v h o ~ e  

task it is to cut lines, ~vh i ch  a re  just suff ic ient ly  clear to follow, a t  3 chain 

(60 metre3 intervals and parallel t o  each other,  over the  whole Compartnient 

in  advance of thc  main party. The point where each line s tar ts  on the  Com- 

partment boundary and where it hits  the  opposite houndary is  marked with a 

pole, each l ine  heing numbered co,~secutively on the  pole, one side of t he  

Compartlnent heing a) and the  other b), The distasce between poles along the 



Coii~l~artnierit l ~ o u i i d ; i r ~  is cl~eclied as soon 3s a l ine is ~ o l ~ i p l e l e d :  so that  ally 

- .  error  in  l ine cu t t i i ~g  is found out in~niediately.  The main party covers o 
1 

s t r ip  1-g chains (30 metres) wide on each side of the  central  cut l ine.  The  
- 

party consists c?f a Forest Ranger, who is usually the  recorder and is t he  

- goleral  supervisor of t he  operation, a Technical Forest Guard who checks 

that  110 trees have been missed and tha t  thinnings,  poisoning and climber 
-. ciitting have been carried out properly, two chain men who stay on the  centre 

line of each s t r ip  and nieasiire t he  distance along i t ,  two t ree  spotters one - 
on each side of thc  centre line, four  labourers with sinall axes and cutlasseq 

who a re  the  'cutting party', two o l  whom are on each side of the  centre 

line, and two labourers with poison. 
- 

The t ree  spotters, who a re  exparieliced forest workers who kliow the  

species, lead the  party. As soon as one cornes across an  ccoliomic tree which 

he  estimates is 5 feel (150 c~ns . )  girth or over, h e  measures i t  at  breast 

height with a girthing tape marked in feet  or estimates its girth above the  

huttresses if lie cannot reach it; if over 5 feet ,  g i r th ,  he calls out to t he  
1 

recorder the s pecies and the  girth t o  the  lower foot, i.e. if 69  feet  he calls 

6 feet. T h e  recorder calls back the  species and gir th  as a check and also a 

number which runs consecutively f rom 1 for  each Coinpartrnent. The  t ree  

spotter marks  th is  number on the t ree  with a rubber tapper' s scribe, the  

f igure  beiilg not less t han  30 cms. t a l l  and belng marked on t he  same side fo r  

a l l  trees. 

Trees over 13 feet  (390 e r s . )  g i r th  a r e  considered as over-mature and 

are recorded as 13l+. If the  trce is  defective and not exploitable, the  tree 

spotter calls out 'defective' 1,hich is recorded. If the  t ree  is between 150 and 

210 cms. gi r th ,  the  t ree  spotter calls one of t he  cut t ing party who cuts any 

climbers growing into the tree,  some of which may s ta r t  a considerable 

distance away, and cuts a f r i l l  round any non-valuable t ree  withill 6 feet  radius  

of the  favoured tree;  The Forest Ranger decides if any fu r ther  trees, which may 

include economic trees of bad form,  a re  suppressing the  favoured tree and 

should be poisoned and iustructs accordingly. Climbers a r e  cut twice, as high 



m o d  

as t h e  person [:an reach and again a1 ground level. The  f r i l l  111ay Le C U L  ~ i ~ h  

t h e  small axe o r  t h e  cutlass and cousisis <)I' a serics of coiitinuous cuts a t  

a n  angle of about 30" at a convenient lleight right round the t ree  forming 

a f r i l l  in to  which t h e  poison is poured 1,y t h e  poison carr icr  who follows: 

t h e  f r i l l  is  cut a s  horizontal as possible to hold t h e  poisnl~.  

T h e  choice. of assisting economic trees bct~veen 160 and 210 cms. g i r th  

is related t o  t h e  size of trees in  Ghana. T h e  minimum girth limit fo r  fe l l ing 

f o r  t h e  major economic trees is 270 cnls. and fo r  t h e  minor economic trees 

i s  210 and fo r  some 180 cms. The  trees in the 210-270 clns. gir th class are  

normally sufficiently t a l l  to Le clear of the  canopy and the re for t  h a r c  

sufficient  space to grow and do not require assistance: t h e  t r ce j  in  t h e  150- - 
210 crns. girth class a re  of ten suppressed by non-valuahle t recs  in  i l ~ c  upper 

canopy, many of which have dcnse crowns, and i t  is  fo r  th is  reason tha t  the 

cconomic lrees in this g i r th  class arc  assisted by improvement thinning;. 

T h e  poison used fo r  t h e  thinnings is a solution of 1 lb. of commercial 

sodium arsenite in 1 gallon of water, well mixed. T h e  solution is made up 

i n  a 4 gallon jerrycan a t  t h e  beginning of the  day which i s  carried by t h e  

back chain  man. I t  is  applied to t h e  f r i l l  by a locally made watering can 

which has  a long spout tapering to 0.3 crns., with a handle on top and at 

the  side. Commercial sodium arsenite usually has cl strong blue dye so i t  is 

easy to see wbich trces have been poisoned. Suff ic ient  poison is  pourell 

into t h e  f r i l l  a l l  round t h e  t ree  to dampen i t  but not so much that  it runs  

over t h e  edge of t h e  f r i l l .  Being very toxic to humans, proper precautions 
.- 

have t o  he t aken  in tlle use of sodium arsenite including t h e  wearing of  

strong rubber gloves by the person mixing i t ,  t h e  thorough washing of hands  

before eating by anybody using i t  and having a n  antidote availablo in case 

of misshaps. Sodium arscniie is  probnhly the  chcapest and most ef lect ivc  

arboricide available and with ca re fu l  use, should no1 he any dnnger ;  i t  

has  been used on a n  extensive scale in  t h e  fores ts  of Malaysia as we.11 

as  in Ghana fo r  many years and has  t h e  great  advantclgc over girdling o f  

preventing coppicing and requiring f a r  lcss labour in making a. f r i l l  t h a n  

in girdling.  It's ef fect  val.ies with specics, f o r  somc of which a double 

i r i l l  is cut i f  there  is a strong flow of sap. The  leaves of  some specics 

s t a r t  willing a f t e r  one week while o thers  tnke much longer but within a - 



6 d &A 

year t h e  effective ki l l  is about 85-00%. The  poisoned trees dismtegrate 

blowly. f i rs t  dropping thcir  branches and then  the main stem thus  causing 

a ~ n i n i m u m  of damagc to saplings arid smaller regeneration. 

The  recorder, who is  usually the  Forcst Ranger, records in  a s t i f f  

backcd survey field book with a double centra l  line representing the  centre 

linc of the  strip. The  following information is recorded- 1) the  line 

iiuniber a t  the  beginning noting whether n )  o r  b)  i.e. which end of the  line, 

2)  the  distance of the  tree along the  line, 3)  the  distance of the t r ee  on 

c i thcr  sidc of the  line, 4 )  the  species, by using an abbreviation of i ts  

l~o tan ica l  name, which i s  standardised, i.e. Termfnalia superba is  Ts, 

Triplochiton scleroxylon is  Tr i ,  5 )  t h e  gi r th ,  6 )  the  number allocated, which 

is put in a circle, 7) if defective a 'x' is put a f t e r  the  gi r th ,  8 )  any 

topographical features  i.c. streams, swamps slopes etc. 

As soon as a t ree  spottcr has numbered the  tree and called one of 

the  culliilg party if thc  t ree  is between 160 and 210 cms. g i r th ,  he  moves 

on L O  look fo r  another  tree; the  cutt ing par ty  moves behind the  t rce  spotters, 

the  poisoners behind the  cutt ing party nnd the  Technical Forcst Guard brings 

u p t h e  rea r  checking the work. This  procedurc is carried out on e i ther  side 
1 

of t h e  centra l  l ine  to a distance of 12 chains or 30 metres each side; the  

p:uLy moves ~ncthodical ly  along cach line; on reaching the  Compartmellt 

l~oundary a1 the  end i t  moves to the  next line and re tu rns  in t h e  opposite 

direction aloiig i t ,  the  lef t  half  of tllc pnrly remainiug on the lef t  of  the  

centre l i i ~ e .  T h e  linc cutt ing party, which cuts fas ter  t h a n  the main party 

can operate, joiiis the  lliain party when all  lines through the  Compartment 

have been cut and assists i n  the  t reatment  operation unt i l  work s tar ts  in  the  

next Compartment. 

011 completion of f ield work in  o Coinpartinent, tlic f ie ld  books a rc  

seut to the  District off icc  where o draughtsmall prepares a stock map o n  

squared paper on a scalc of 1: 1,250. On t h e  stock map, each t ree  recorded 
1 

is shown as a circle .- cm. in cliameter which i s  coloured according to a 2 

standard colourin;: l o r  each species. Against cach circle, tlie t ree  iiuinl~cr, 

the  gi r th  and, if d e f e c t i ~ c ,  o 'x' is marked.  The  stock map is a n  accurate 

plan sliowing the  topographical features  within the  Cornpartnieiit and a l l  

r( onoii~ic trecs of 160 cms. a11d up in  thei r  correct posilions; 11y putt ing 



'Timber operators who obtain the  r ights  to fe l l  timber in  Forest 
Reserves in  Ghana a re  rcquired by law t o  pay into a, Forest Fund a Silvicul- 
tura l  Improvement Fee in  addition t o  any rents  and royalties payable. 
T h i s  fec  is  based on thc  cost 01 t h e  'Combined O p c r a t i o ~ ~ '  which I have 
described and is worked out a t  so much per acre f o r  the  area  over which 
the  operator has t h e  a u t h o r i ~ y  t o  fe l l .  Although the  Forest  Fund is  audited 
hy t h c  Govern~nent  Audit Department, i t  is a n  independent f u n d  f r o m  which 
money can be drawn f o r  si lvicultural  improven~ent  of the  fores t  without 
h a v i ~ ~ g  to go through the  usual budgetary author i ty  of 111c Ministry of 
Finance. Th is  ensures t h a t  i n  times of f inancia l  difficulty, when funds  
might he ditricult t o  obtain through t h e  usual budgetary channels,  silvicul- 
t u r a l  improvement work can continue and be paid f o r  f rom the Forest 
Fund. I t  i s  a system which has  much t o  commend i t  f rom the  fores ters  
point of kiew and one which the  Royal Forest Department here  might well 
f ind of interest .  
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