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Abstract  

S i l v i c u l t u r a l  c leaning production var ied  from .15 t o  . 3 4  
ac res  p e r  man day using l i g h t  weight chain saws i n  young 
Spruce and F i r  s tands i n  Central  Nova Scotia .  

Direc t  l abor  and saw c o s t s ,  i n  cleaning young softwood 
s tands  i n  Nova Scot ia ,  can be expected t o  range genera l ly  
from $55.00 t o  $90.00 p e r  ac re ,  depending on crew experi-  
ence, s tand dens i ty ,  and equipment used. 

Many of you a r e  aware t h a t  t h e  James W. Sewall Company, 
i n  1970, opened an a f f i l i a t e d  Canadian o f f i c e  i n  Truro, 
Nova Sco t i a ,  and i n  1974 purchased, renovated, and moved 
i n t o  a  former m i l i t a r y  bui ld ing  i n  t h e  new Debert A i r  
I n d u s t r i a l  Park i n  Debert, Nova Sco t i a ,  being on land o f  
t h e  former Canadian Forces a m y  camp, commonly re fe r red  t o  
a s  Camp Debert. We a r e  now loca ted  about t e n  miles West 
of Truro. 

You may poss ib ly  be asking yourselves how we became 
involved i n  a p r o j e c t  of t h i s  nature.  A s  you can appreci- 
a t e ,  operat ing and expanding a  new based f o r e s t r y  and 
surveying consul t ing  business  o f f e r s  headaches r e l a t i v e  t o  
maintaining experienced and r e l i a b l e  s t a f f  through periods,  
where business  volume f l u c t u a t e s  considerably from one 
month t o  t h e  next. I n  an attempt t o  keep t r a ined  c r u i s e r s  
and instrument men on our  payro l l  during s l a c k  t imes,  we 
reached an agreement with t h e  Nova Scot ia  Department of 
Lands and Fores ts ,  i n  which we contracted t o  s i l v i c u l t u r a l l y  
t r e a t  approximately SO ac res  of young Spruce and F i r  t h i c k e t s  
by %lean ingT,  r e fe r red  t o  a s  "spacingTT by some. This agree- 
ment contained no s t r i n g e n t  time c o n s t r a i n t s ,  allowing us  
t o  work on t h e  p r o j e c t  while not  engaged i n  our normal 
consul t ing work, and most importantly enabled us  t o  keep 
our experienced men f o r  when we needed them f o r  c r u i s i n g  



and surveying. 

Leading i n t o  a  more in-depth discussion on our f i e l d  
experience, I f e e l  it appropr ia te  t o  take  t h e  time t o  give 
you a l i t t l e  background regarding s i l v i c u l t u r e  programs i n  
the  Province, which w i l l  serve a s  a  p a r t i a l  explanation f o r  
the  high-cost,  long term investments having been and 
present ly  being invested i n  softwood land i n  Nova Scotia .  

I n  1965 and 1966 t h e  Nova Scot ia  Department of Lands 
and Forests  i n i t i a t e d  a  s tand improvement program, and s ince  
t h a t  time have s i l v i c u l t u r a l l y  t r e a t e d  roughly 50,000 ac res  
of which some 10,000 acres  have been "cleanedTT o r  "spacedTT. 
I n  1975 they "cleanedTT 767 ac res  and have projected com- 
p l e t i n g  the  same on 1000 i n  1976. 

I n  1958, the  Nova Scot ia  Pulp Company, now c a l l e d  
Nova Scot ia  Forest  I n d u s t r i e s ,  with a  pulp and newsprint 
m i l l  i n  Point  Tupper, Nova Sco t i a ,  entered an agreement 
with the  Province of Nova Scot ia  and agreed t o  bu i ld  a  pulp 
m i l l  i n  Eastern Nova Sco t i a ,  s e l l  a s  much of t h e i r  product 
on t h e  l o c a l  market a s  poss ib le ,  and prepare wi th in  f i v e  
years  of  the  s t a r t  of the  m i l l  a  f o r e s t  management p lan  f o r  
the  lands  from which they were t o  receive t h e i r  wood. I n  
r e tu rn  the  Province gave them c u t t i n g  r i g h t s  on a l l  Crown 
Lands i n  the  seven Eastern counties  of Nova Scot ia .  

N.S.F.I.'s f o r e s t  management p lan  i s  c a l l e d  "Si lv i -  
cu l tureTT and is  d i rec ted  toward producing harvestable pulp- 
wood volumes i n  t r e a t e d  s tands wi th in  45 years  a s  opposed 
t o  60 years  i n  unt rea ted  s tands.  This program i s  l a r g e l y  
funded through an agreement with the  Province by which Nova 
Scot ia  Forest  I n d u s t r i e s  pays the  Province $2.75 p e r  cord 
of softwood c u t  from the  lands ,  of which $1.75 i s  channeled 
i n t o  a s i l v i c u l t u r e  fund and is  spent  on t h e  s i l v i c u l t u r a l  
improvement of the  lands. 

Since 1971, Nova Scot ia  Forest  I n d u s t r i e s  have s i l v i -  
c u l t u r a l l y  t r e a t e d  an estimated 30,000 ac res  of leased 
Crown Land of which about 9,000t ac res  have been TTcleanedTT. 
They p lan  on TTcleaning" about 3,500 ac res  t h i s  year. 

Also; a  federa l -provinc ia l  agreement under t h e  
Agr icul tura l  and Rural Development Act (ARDA 111) has 
terminated t h i s  p a s t  March (1976) and a s i m i l a r  agreement, 
now being negotiated,  hopefully w i l l  be i n  e f f e c t  i n  t h e  
near  fu ture .  The new program i s  t o  be c a l l e d  t h e  General 
Development Agreement (GDA) and supposedly is t o  o f f e r  
p r i v a t e  land f o r e s t r y  a s s i s t ance  s i m i l a r  t o  the  previous 
(ARDA 111) program. Present ly ,  while only an in ter im 
s i t u a t i o n ,  t h e r e  i s  no f o r e s t r y  a s s i s t ance  t o  p r i v a t e  land 



owners i n  Nova Scot ia  o the r  than windfa l l  recovery a s s i s -  
tance. 

To give you an apprec ia t ion  of t h e  a v a i l a b i l i t y  of 
government monies I want t o  comment b r i e f l y  on the  mentioned 
(ARDA 111) program. I r e a l i z e  I ' m  g e t t i n g  away from t h e  
sub jec t  of i n t e r e s t  but  we must recognize and r e a l i z e  the  
r o l e  these  government a s s i s t ance  programs have played i n  not  
only s i l v i c u l t u r e  but  o the r  a reas  of f o r e s t  management a s  
well .  

Anyone owning f o r e s t  land i n  Nova Scot ia  under t h e  p a s t  
(ARDA 111) program, could apply f o r  government f i n a n c i a l  
a s s i s t ance  i n  the  following areas  of fo res t ry .  I n  addi t ion  
t o  t h i s  f i n a n c i a l  a s s i s t ance ,  t h e  landowner i s  provided 
profess ional  and t echn ica l  f o r e s t r y  guidance from the  
Provincia l  s t a f f ,  

I. Woodland Road Construction: 

Offered as s i s t ance  up t o  60% of bulldozing and 
grading c o s t s  t o  a  maximum of $900.00 pe r  mile. 
Assis tance of  $1.75 pe r  cubic yard of gravel  t o  a  
maximum of 800 cubic yards pe r  mile. Maximum 
ass i s t ance  would be $3,300.00 pe r  mile. 

11. Boundary Lines: 

Offered as s i s t ance  a t  a  r a t e  of 60% of the  survey 
c o s t s  up t o  a  maximum of $300.00 pe r  mile of 
boundary l i n e  c u t  and surveyed. 

111. S i l v i c u l t u r e :  

a. S i t e  prepara t ion  - Up t o  $25.00 pe r  ac re  
b. Forest  p l an t ing  

Open roo t  s tock  Up t o  $30.00/M t r e e s  
Container s tock  Up t o  $20.00/M t r e e s  

c. Acquisi t ion of plarrting s tock  
Open roo t  s tock  

Nursery Up t o  $40.00/M t r e e s  
Wildings Up t o  $4O.OO/M t r e e s  
Container s tock  Up t o  $20,00/M t r e e s  

d. Cleaning 
Long term $50,00/acre 
Shor t  term $4O,OO/acre 

e. Thinning Up t o  $30.00/acre 
f .  Pruning Up t o  $15.00/acre 

Many p r i v a t e  land owners recognized f u l l  advantage of 
the  road and boundary as s i s t ance  bu t  response t o  the  



s i l v i c u l t u r e  a s s i s t ance  was l e s s  than o r i g i n a l l y  hoped fo r .  

A t  t h i s  po in t  I should c l e a r  up one po in t  regarding 
f o r e s t r y  terminology and expla in  t h a t  i n  Nova Sco t i a  t h e  
term TTcleaningsTT is  used t o  descr ibe  TTweedingstT a s  well .  
Many t r e a t e d  a reas ,  according t o  d e f i n i t i o n ,  a r e  comprised 
of "cleanings" and o r  "weedings". For the  b e n e f i t  of those 
of us  who s tudied  S i l v i c u l t u r e  decades ago, Smith def ines  a  
"cleaningTT as: "A c u t t i n g  made i n  a  *and, no t  p a s t  the  
sap l ing  s t age ,  i n  order  t o  f r e e  the  b e s t  t r e e s  from undesir- 
ab le  indiv iduals  of t h e  same age, which overtop them o r  a r e  
l i k e l y  t o  do soTT. He def ines  "weeding" as :  "A term t h a t  
denotes the  removal of a l l  p l a n t s  competing with the  crop 
species ,  regardless  of whether t h e i r  crowns are  above, 
beside,  o r  below those of  the  des i r ab le  t r e e s T T ,  While we 
have used the  term "cleaning", we recognize t h a t  the  area  
we t r e a t e d  was f o r  the  most p a r t  "weededTT. Michaud, with 
the  Nova Scot ia  Department of  Lands and Forest  s t a t e s :  
"The cleaning operat ion i s  one i n  which t h e  stem number pe r  
acre  of a  des i red  species ,  general ly of young s tands  ( i .e .  
s i x  t o  1 2  f e e t  high,  15  t o  20 years  old) is reduced t o  a  
number more c lose ly  approaching t h a t  of a  mature standTT. 

Some advantages t o  "cleaningTT and bas ic  concepts we've 
a l l  been exposed t o  over t h e  years  a re :  

a. Shor ter  r o t a t i o n s  through increased growth r a t e s  
by concentrat ing growth p o t e n t i a l  on fewer stems 
per  u n i t  area.  

b. Reduced harves t ing  c o s t s  through production of 
l a r g e r  fu tu re  crop t r e e s  of more uniform s i z e .  

c ,  Species composition regula t ion .  

d. Longer growing season e f f e c t  through exposing young 
s tands  t o  sun l igh t  penet ra t ion .  

e. Promotion of wel l  formed crowns and roo t  systems. 

Many softwood s tands  i n  Nova Scot ia ,  between 1 2  and 20 
years  of  age support between 10,000 and 50,000 stems pe r  
acre.  Opinions a r e  t h a t  a t  t h i s  age, s tand dens i ty  should 
not  exceed 1000 stems pe r  acre.  S tudies  i n  Nova Sco t i a ,  
New Brunswick, and New Foundland i n d i c a t e  t h a t  by opening 
dense s tands  from 10-20 years  o ld  t o  a  spacing of seven t o  
e igh t  f e e t  (700-900 trees/acre)  w i l l  reduce r o t a t i o n s  by a s  
n-~uch a s  one t h i r d .  Nova Scot ia  Department of Lands and 
Fores ts  personnel suggest t h a t  a  good s i t e  with a  s tand a t  
age 1 5  and spaced t o  700 t r e e s  pe r  ac re  may average a  cord 
p e r  acre  per  year  over the  length  of  t h e  r o t a t i o n ,  which may 



be i n  t h e  order  of  45 years.  

Our p r o j e c t  c a l l e d  f o r  t h e  "cleaningTT of  some 50 ac res  
of Spruce and Balsam F i r  sapl ings  from an estimated 10,000 
t o  20,000 stems pe r  ac re  t o  an approximate 8-foot x 8-foot 
spacing o r  about 680 stems pe r  acre.  Seventy-five percent  
of t h e  stems were Balsam F i r ,  24% Red Spruce, and 1% Hard- 
woods. Heights var ied  from 4 t o  1 4  f e e t  with average he ight  
of e i g h t  f e e t .  We spaced, changing the  s tand composition t o  
a s  heavy a component of Spruce a s  poss ib le ,  achieving a  
r e s idua l  s tand of approximately 60%-70% Spruce. 

(The t echn ica l  aspects  of the  bas ic  "cleaning" operat ion w i l l  
be presented i n  a s l i d e  presenta t ion  i n  a  few minutes.) 

We s t a r t e d  with a  crew of s i x  c u t t e r s  and a general  
foreman, t h e  foreman repor t ing  t o  our f o r e s t e r  i n  charge. 
The foreman's r e s p o n s i b i l i t i e s  were t o  l a y  out  and ass ign  
segmented working a reas  t o  each c u t t e r ,  t o  keep records 
regarding each c u t t e r T s  weekly production, and t o  maintain 
q u a l i t y  cont ro l .  

I n  lay ing  out  these  working compartments, he used a  
device c a l l e d  a  "topo-chain", (See p ic tu re )  which l a y s  down 
a f i n e  s t r i n g ,  simultaneously giving a  reading of  the  
d is tance  l a i d  o f f .  This device enabled t h e  foreman t o  l a y  
out  and measure t h e  working a reas  unassis ted.  H i s  records 
simply cons is ted  of a  general  map i l l u s t r a t i n g  the  loca t ion  
and acreage of each compartment p lus  a  weekly l i s t i n g  of 
completed ac res  per  c u t t e r .  The foreman inspected t h e  works 
d a i l y  and pe r iod ica l ly  with Lands and Forests  personnel,  
c a r r i e d  out  a  d e t a i l e d  q u a l i t y  con t ro l  inspect ion.  During 
t h i s  inspect ion  they measured 1/50th acre  p l o t s  a s  a  check 
on re s idua l  spacing. 

Cut ters  worked i n  only t h e  a reas  assigned, thus keeping 
out  of each o the r sT  way, y e t  being c lose  enough t o  render 
a s s i s t ance  should someone g e t  h u r t .  Fortunately we experi-  
enced no bad acc idents  o the r  than one o r  two s l i g h t  nicks 
with t h e  saws. I might add t h a t  operat ing t h e  type of l i g h t  
weight chain saw t h a t  we d i d ,  o r  any o the r  type chain saw 
f o r  t h a t  mat ter ,  can be very dangerous i n  these  softwood 
th icke t s .  Our men were o u t f i t t e d  with s a f e t y  pants ,  boots ,  
gloves,  s a f e t y  g las ses ,  e a r  p ro tec t ion ,  and hard ha t s .  Also 
kep t  on hand were first a i d  suppl ies  and f i r e  f i g h t i n g  gear. 
Not so  dangerous a r e  the  more expensive brush saws, which 
c o s t  over twice the  p r i c e  of a  l i g h t  weight chain saw bu t  by 
some a r e  considered more productive f o r  t h i s  work. Nova 
Scot ia  Fores t  I n d u s t r i e s  claims exce l l en t  success with t h e  
Swedish brush saws c a l l e d  TTHusqvarna". (See p ic tu re )  



A l l  spacing was l e f t  t o  the d i sc re t ion  of the  cu t t e r s ,  
followed by the previously mentioned inspections by the fore- 
man. They did an excellent  job of maintaining a res idual  
stand of the desired number of stems per acre and likewise 
the overal l  qual i ty  of t h e i r  work was outstanding. Their 
ins t ruct ions  were t o  cut  a l l  t r e e s  low and below the l i v e  
green portions of the  crowns, thus discouraging the develop- 
ment of new t r e e s  from l a t e r a l  shoots. They were addition- 
a l l y  required t o  f e l l  medium sized hardwoods, large  dead 
s tubs  and t o  g i rd le  the  l a rge r  hardwoods. 

Extreme summer heat ,  f l i e s ,  hornets and mostly the 
inexperience of our crew, resulted i n  a much lower than 
expected l eve l  of production. Their production was .15 acres 
per man day. We previously, through discussions with Lands 
and Forests personnel, anticipated a man could TTcleanTT about 
.40 acres per day. I n  a l l  f a i rness ,  our crew's production 
included an or ienta t ion process. After  allowing adequate 
time and giving the  crew the f u l l  benef i t  of the  doubt, we 
real ized we were i n  trouble a t  t h i s  r a t e  of production and 
subsequently cur ta i l ed  the  project  u n t i l  such time as  we 
could come up with a solut ion yielding production hopefully 
of the magnitude of .40 acres per man day. 

We were paying the  men $70.00 per acre while Lands and 
Forests,  a t  t h a t  time, were paying t h e i r  crews on a pro- 
rated pr ice ,  proportional t o  stocking per working area. That 
i s ,  they paid $70.00 per acre f o r  the most densely stocked 
areas and considerably l e s s  f o r  l e s s e r  stocked stands. We 
paid $70.00 per acre across the board, a s  a p a r t i a l  recog- 
n i t i on  of our crewst inexperience. 

Because of our unusual working arrangement, we were 
required by law, t o  make up the difference i f  the c u t t e r ' s  
piece r a t e  amounted t o  l e s s  than minimum wage. I ' m  not 
suggesting t h a t  these men were lazy but perhaps t h a t  they 
were smart enough t o  rea l ize  t h e i r  inexperience and des i re  
would not allow them t o  earn much over the  minimum wage, 
regardless of t h e i r  expended e f for t .  I n  any event, we were 
temporarily out of the  ?'cleaning business", and our TTcleaningTT 
project  was ' i n  the redT.  

Our fo re s t e r  i n  charge, seeking advice, spent an 
in te res t ing  afternoon with Oscar Sel in ,  whose advice was f o r  
US t o  invest igate  the  pos s ib i l i t y  of using Marden Choppers 
o r  s imi la r  equipment, f o r  creat ing regularly spaced, cleared 
corridors throughout the  area,  and hand c lear ing between 
these corridors.  We located the  equipment but were denied 
permission t o  use by Lands and Forests,  u n t i l  they had 
evaluated the  systemsT effect iveness.  Their main concern, 
being the  percentage of t r ee s  i n  and on the  edge of the 



corr idor  t h a t  would not be t o t a l l y  k i l l e d ,  thus regaining 
s t a t u r e  and competing with res idual  crop t rees .  This cor r i -  
dor concept makes r e a l  sense t o  us and I believe warrants 
fu r ther  invest igat ion i n  Spruce and F i r  th icke t  spacing. 

We addit ionally invest igated the  pos s ib i l i t y  of recover- 
ing pa r t  of our costs  by marketing Christmas t r e e s  from the 
area; t h i s  t o  be integrated with the  normal vcleaningTT pro- 
cess. We were again denied t h i s  option a s  t h i s  was i n  
contradict ion with Lands and Forests policy regarding 
Christmas t r e e  production on Crown Land. Admittedly, i n  
dense softwood th ickets  many t r ee s  a re  unacceptable a s  
Christmas t r ee s ,  but many of the  interspersed,  l e s s  densely 
stocked areas w i l l  y ie ld  Christmas t r ee s  of some standard. 

Shortly thereaf te r ,  we were approached by four woodsmen, 
who had j u s t  come off  powerline r i gh t  of way c lear ing,  needed 
work, and were wi l l ing t o  give t h i s  a  t r y .  After  looking 
the  area over, they figured they could earn su f f i c i en t  money. 
To avoid the  previous s i t ua t i on  we were i n ,  we subcontracted 
the  remaining acreage a t  $90.00 per acre. This crew 
averaged . 3 4  acres per man day on a completed 15 acres. 
However, because they were discontent with the  work and our 
supervision and t ranspor ta t ion cos t s  s t i l l  held us over the 
break-even point ,  both pa r t i e s  agreed t o  end the project .  

Those of you who ever asked a nurseryman the  cost  of  
r d s i n g  1,000 seedlings found t h a t  comparing h i s  f igure  t o  
another nurseryman's was l i k e  comparing apples t o  oranges. 
Nutthat they're not good f igures ,  but it seems each nursery 
f igures  t h i s  a  l i t t l e  d i f fe ren t ly .  I t m  sure the same 
s i t ua t i on  prevai ls  when you go t o  f ind out what it costs  t o  
"cleanv an acre. 

I n  our s i tua t ion ,  we got down t o  where our supervision, 
t ransportat ion,  and d i r e c t  labor was cost ing us about $142.00 
per acre. We were rea l iz ing  a mark-up on our supervision 
cos t s  only. Our d i r e c t  labor cost  a t  t h i s  l eve l  was $90.00 
per acre. 

The Department of Lands and Forests cleaned 767 acres 
l a s t  year f o r  $86.93 per acre. This includes a foreman, 
without the time of the supervising fo re s t e r  being included. 

Most impressive a re  Nova Scotia Forest Indus t r ies t  
f igures.  They averaged .75 acres per man day on 1,000 acres,  
with chain saws, and -96 acres per man day on 1,500 acres,  
with the  brush saws. They are  project ing t h e i r  d i r e c t  labor 
and saw costs  t o  be i n  the order of $55.00 per acre f o r  t h i s  
year. This does not include a f i e l d  foreman o r  sa la r ied  
supervision and planning. 






