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V

EDITORIAL

Royal Visit Celebrates Our Millionth Acre Planted

O n 8th M ay, 1956, H er M ajesty  the Q ueen visited E ggesford F o res t in 
D evon to  unveil a  m onum ent com m em orating  the p lan ting , by  the C om m ission, 
o f  its m illion th  acre o f  trees. Eggesford w as chosen because it w as there th a t, 
aw ay back in 1919, the C om m ission’s first trees were p lan ted  by L ord  C lin ton  
(then  a F o restry  C om m issioner, and C h a irm an  from  1927 to  1930); M r.
H . M urray  (A ssistant C om m issioner: la te r Sir H u g h  M u rray ); D ivisional 
Officer C. O. H anson ; and  F o rester T om  Brow n. B ut the m ore recen t cerem ony 
was na tu ra lly  in tended  to  show  royal app recia tion  o f  o u r w ork  all over G re a t 
B rita in , an d  C om m issioners an d  m em bers o f  the staff from  E ngland , S co tland  
and  W ales w ere all present.

T he Q ueen, w ho was accom pan ied  by H is R oyal H ighness the D uke o f  
E d inburgh , was received by ou r C ha irm an , L ord  R a d n o r, an d  L ady  R a d n o r; 
Sir A rth u r  G osling, D irec to r G enera l; M r. H ea th co a t A m ory, M in ister o f  
A gricu ltu re ; an d  M r. Jam es S tuart. Secretary  o f  S tate  fo r S cotland . A fter the 
unveiling  o f  the m em orial stone. H er M ajesty an d  the D uke o f  E d inbu rgh  
p lan ted  o ak  trees, and  subsequently  spoke to  a num ber o f  F o rest W orkers 
an d  the ir wives. P ho to g rap h s o f  the visit will be found  in o u r cen tre  pages, 
as p h o to s  1 and  2.

Honours

In the N ew  Y ear H onours fo r 1956, M r. T om  F arm er, w ho is now  C hief 
C lerk  a t D um fries, received the aw ard  o f  the M .B .E . M r. F arm er was 
s ta tioned  fo r som e tim e in L ondon , w here he ac ted  as Secretary to  the 
C om m ittee on  H edgerow  an d  F arm  T im ber, an d  p rio r  to  th a t he was a t 
G lasgow . H ead  F o reste r Jones, w ho has had  charge o f  D elam ere, an  old 
C row n F o rest in Cheshire, fo r th irty  years, received the B .E .M .

In  the B irthday  H o n o u rs  list, issued in June, M r. E. W ynne Jones, D epu ty  
S urveyor o f  the N ew  F o rest since 1949, received the O .B .E . M r. W ynne Jones 
had  previously served as A cquisition  Officer fo r E ngland  an d  W ales an d  as 
C o nserva to r in charge o f  p rivate w oodlands w ork  a t the Office o f  D irecto r, 
E ngland . M r. J. L. Shaw, a D istric t Officer in N o rth  W ales, w ho has been 
concerned  w ith the developm ent o f  G w ydyr F o rest an d  subsequently  w ith  
p rivate  w ood lands w ork, was aw arded  the M .B .E.

A s we go to  press, we learn  w ith pleasure o f  the aw ard  o f  the C.B. to  
Sir H enry  B eresford Peirse, B t., o u r D eputy  D irec to r G eneral, w'ho was 
form erly  D irec to r o f  F orestry  fo r Scotland. A t the sam e tim e M r. Jam es 
B utcher, a  Senior Executive Officer in the F inance B ranch  a t H eadquarte rs, 
receives the  M .B .E . in app recia tion  o f  his th irty-seven years o f  service to  the 
C om m ission.
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The Commissioners

D u rin g  the year there has been one change in the co n stitu tio n  o f  the 
F o restry  C om m ission. M r. Jo h n  M cN augh ton , C .B .E ., resigned on  his ap p o in t
m en t to  the C rofters C om m ission in Jan u ary ; b u t he continues his connection  
w ith forestry  as a m em ber o f  the N atio n al C om m ittee for Scotland . M ajo r 
Jo h n  S tirling  has been appo in ted  a K nigh t o f  the Thistle.

T he C om m ission is now  constitu ted  as follows:

T he Earl o f  R a d n o r, K .C .V .O ., Chairman
M r. J. M . B annerm an, O .B.E.
L ieut-C ol. Sir R ichard  C otterell. Bt., J.P .
M r. L loyd O. Ow en, J.P .
M ajo r Sir Jo h n  S tirling  o f  F a irb u rn , K .T ., M .B .E.
M r. W . H . V aughan , O .B .E ., J.P .
M r. Stanley C. L onghurst. J.P .
M r. A. P. F . F lam ilton , C .I.E ., O .B .E ., M .C .
M ajor D . C. Bowser, O .B .E.
M r. H. A. T u rner, Secretary

W e record  w ith regret the death  o f  a fo rm er C om m issioner, Sir John  
S tirling  M axw ell, K .T ., o f  Pollok  an d  C orrou r. H e was appo in ted  in 1919 as 
one o f  the first C om m issioners, and  served as C hairm an  from  1930 to  1932. 
Sir John , w ho died, aged 89, on 30th M ay. 1956. will long be rem em bered for 
his p ioneer w ork  in p lan ting  the peaty  m oors o f  C o rro u r, and  his life-long 
enthusiasm  fo r the cause o f  Forestry.

Promotions and Transfers

M r. A ndrew  W att, a C onservato r sta tioned  a t H eadquarte rs , has been 
appo in ted  to  the p o st o f  D irec to r o f  Forestry  for Scotland, in succession to 
M r. A. H . H . R oss, w ho is to  retire  in M arch , 1957. M r. W att has previously 
served as C onserva to r in charge o f  W est Scotland, and  a t the Scottish 
D irec to ra te  Office in E dinburgh . F o r the past few years he has also been 
C ha irm an  o f  the F o restry  Com m ission Branch o f  the In stitu tion  o f  P rofessional 
Civil Servants.

In A pril, M r. A. D . P alm er, w ho had been D eputy  E stab lishm ent Officer 
in L on d o n  since 1950, was transferred  to  E d inburgh  as C h ief C lerk  to  the 
Scottish  D irec to ra te . H is duties in London have been taken  over by 
M r. M . L. D avid .

T he follow ing D istric t Officers were p rom oted  to  the D iv isional Officer 
grade du ring  the year, and  have taken up duties a t the s ta tions ind icated ; 
M r. I. V. D en t, Y ork ; M r. J. C hrystal. Inverness; M r. R . J. G . H orne , 
A berdeen; M r. R . A. Tnnes, Inverness; and M r. J. W . L. Z ehetm avr, W ork  
S tudy  Section , F o rest o f  Ae, near D um fries.

M r. M . J. P en istan , w ho has re tu rned  to Britain afte r his Nuffield F o u n d a 
tion  S cholarsh ip  to u r  o f  A ustra lia , N ew  Z ealand , South  A frica, and several 
coun tries in E u rope , is now  sta tioned  at Bristol.

O ther m oves during  the course o f  the year included th a t o f  M r. E. C. 
H arp e r, H ig h er Executive Officer, from  Alice H o lt to  F inance B ranch  at 
H e a d q u a r te rs ; his place as C h ief Clerk a t the Research S tation  is now  held by
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M r. R. Rendle, w ho was form erly in the English D irec to ra te  Office. M r. R . 
C oote. w ho also was previously in the office o f  D irec to r, E ngland, is now C hief 
C lerk in. the S outh-W est E ngland  C onservancy at Bristol.

Retirem ents

M r. Jam es F raser, O .B .E ., w ho for twenty-five years had  charge o f  the 
N o rth  Scotland C onservancy, retired  in F eb ruary  afte r th irty-six  years’ service 
with the C om m ission. “ Jim m ie” F raser, as he is universally  know n, acqu ired  
a unique know ledge o f  every co rner o f  his vast charge, w hich inc luded  seventy- 
tw o forests scattered  between Jo h n  o ’ G ro a ts  an d  the islands o f  Skye an d  M ull. 
H e is an au th o rity  on o ld  H igh land  lore, an d  his unfailing fund o f  h u m o u r 
will long be rem em bered by his colleagues.

The S outh  W est E ngland C onservancy lost tw o senior officers du rin g  the 
year. M r. A. H. P opert, w ho had  been w ith the C om m ission  since its incep tion  
in 1919, an d  had served in m ost p a rts  o f  E ngland  an d  W ales, re tired  in  Jan u ary  
afte r ten years’ w ork  as C onserva to r at Bristol. D ivisional Officer D . F . Stile- 
m an, w ho was engaged on p rivate w oodlands w ork, has left us afte r tw enty- 
seven years’ service.

Brigadier S. A. K. B atten has retired from  th e  p o st o f  D irec to ra te  E ngineer 
for E ngland , an d  is succeeded by C olonel R. N. P ackw ood.

In A pril, M r. F. C. H andfo rd , O .B .E ., retired  from  the post o f  C h ief 
C lerk  in the Scottish D irec to ra te  Office a t E dinburgh , afte r serving the  C om m is
sion fo r th irty-six  years. A lthough  his du ties touched  on  every aspect o f  ou r 
w ork , one o f  M r. H an d fo rd ’s favourite  in terests was the developm ent o f  the 
N atio n a l F o rest P arks, and  he was Secretary o f  the C om m ittee w hich organises 
those in Scotland.

O bituary

W e regret to  record  the dea th  o f  M r. W alter M atthew s, C h ief C lerk  a t 
the Bristol Office since 1951, w ho lost his life as the resu lt o f  a  ro ad  acciden t 
in A ugust.

V isits by French and Russian Foresters

The grow ing app rec ia tion  o f  o u r w ork am ong  overseas foresters is show n 
by the visits o f  tw o official overseas delegations. In  M ay, a p a rty  from  the 
F rench  D irection  G enerale  des E aux  et F o re ts , headed  by M . F . du  V ignaux, 
D irec teu r G eneral, tou red  forests in S ou th -E ast E ngland , an d  W est and  S ou th  
Scotland. L ater, in June , a delegation  from  R ussia, led by M r. J. S. Shinov, 
H ead o f  the F orestry  D ivision o f  the M inistry  o f  A gricu lture o f  the R ussian  
F edera tion , visited Alice H o lt, the N ew  F orest. W est Scotland  and  K ielder.

In A ugust, a party  from  the C om m ission paid a re tu rn  visit to  R ussia 
under the leadership  o f  M r. A rth u r L loyd  Owen, a F orestry  C om m issioner, 
w hose accoun t o f  the to u r will be found  fu rth e r on  in this issue. T he o ther 
m em bers o f  o u r delegation  were: Sir H enry  Beresford-Peirse. D eputy  D irec to r 
G enera l; M r. Jam es M acdonald , D irec to r o f  R esearch and  E duca tion ; M r. 
J. R . T hom , C onserva to r in the Scottish  D irec to ra te ; M r. J. Q. W illiam son, 
C onserva to r o f  F orests for S outh  W ales; and D r. F . C. H um m el o f  the 
Research Branch.
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Conference and Study Tours of the International Union o f Forest Research 
Organisations

T he Tw elfth  C ongress o f  the In tern a tio n al U nion  o f  F orest Research 
O rganisations was held a t the Im perial F orestry  Institu te , O xford , from  7th 
to  14th July, u nder the presidency o f  P rofessor A ldo Pavari, o f  the S tazione 
E sperim entale di Selvicoltura, F lorence. M r. B. V. M ills, a  H igher Executive 
Officer a t H eadquarters , ac ted  as Secretary o f  the C ongress. T he C om m ission’s 
delegation , w hich included several officers o f  the R esearch B ranch, was led by 
M r. Jam es M acdonald , w ho was nom inated , during  the course o f  the m eeting, 
to  succeed to  the presidency early in 1957. M r. M acdonald  was also responsible 
fo r the o rganisation  o f  the seven study to u rs  th a t follow ed the C ongress, du ring  
w hich parties o f  delegates visited a selected region o f  G rea t B ritain  to  study 
the progress o f  research w ork both  in C om m ission forests and  on p rivate  
estates. A  num ber o f  ou r staff presented original papers to  the C ongress, 
w hich m eets every th ree years in o rder to  co -o rd inate  research, in various 
specialised fields, am ong its m em ber institutes.

The Seventh Commonwealth Forestry Conference, Australia and New Zealand, 
1957

As we close for press, p repara tions are well advanced for this im p o rtan t 
conference w hich is to  take place from  26th A ugust to  10th O ctober, 1957. 
T he C om m ission delegation will be led by Sir A rth u r G osling, D irec to r G eneral, 
o th e r m em bers being M r. Jam es M acdonald , D irec to r o f  R esearch and E duca
tion ; M r. G eorge Ryle, D irec to r o f  F orestry  for W ales; and M r. C harles Begley, 
a  D istric t Officer in the R esearch B ranch, w ho is also the Secretary o f  the 
S tand ing  C om m ittee on B ritish C om m onw ealth  F orestry . O ne o f  the m ain 
topics fo r discussion will be the use o f  exotic trees in the various countries o f  
the  C om m onw ealth , an d  a bulletin on this subject, so im p o rta n t in B ritain , 
is being p repared  by the R esearch Branch.

The Scottish Forest Tree Seed Association

T he C om m ission has been closely associated  w ith the fo rm ation  o f  this 
new  body, w hich has as its object the im provem ent o f  the quality  o f  all k inds 
o f  forest trees by encourag ing  the use o f  seed and  p lants o f  know n and  approved  
origins. M r. J. D . M atthew s, the Research B ranch G eneticist, has surveyed 
the m ain sources o f  seed in Scotland, and  has classified them  accord ing  to  
quality . T he C hairm an  o f  the A ssociation  is the Earl C aw dor, w ho is also a 
m em ber o f  the N ational C om m ittee fo r Scotland; the m anagem ent com m ittee 
includes M essrs. J. R . T hom  an d  D . I. Seal, o f  the Scottish D irec to ra te ; while 
M r. H . B row n, also o f  the E d inburgh  Office, acts, as Secretary.

The Editor’s Bookshelf

Tw o D istric t Officers, M essrs. H . L. Edlin and M . N im m o, have been 
concerned, the form er as au th o r and the la tte r  m ainly  as illu stra to r, in two 
boo k s on trees published  du ring  1956, nam ely Treasury o f  Trees (C oun trygoer 
B ooks, 75/-) and Tree Injuries (Tham es & H udson , 21/-). M r. E dlin  has also 
w ritten  Trees, Woods, and M an  in the N ew  N atu ra lis t Series (Collins, 30/-), 
an d  transla ted  tw o books by the G erm an au tho r, D r. A lfred Schw ankl, nam ely 
W hat W ood is That?  (Tham es & H udson , 25/-) an d  Guide to B ark  (Tham es & 
H u d so n , 12/6).

In  view o f the grow ing im portance o f  u tilisa tion  in  o u r opera tions, we 
shou ld  like to  d raw  a tten tion  to  the pub lications o f  the F o rest P roducts
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R esearch  L ab o ra to ry , P rinces R isborough , Bucks. A  full list can  be o b ta in ed  
free o f  charge from  th a t address. In  add ition  to  bulletins, repo rts , etc., sold as 
priced  pub lications th ro u g h  H .M . S ta tionery  Office, the L ab o ra to ry  also 
p roduces free Leaflets w hich can only  be ob ta ined  by d irec t app lica tion  to  
P rinces R isbo rough . T he titles availab le in  the Leaflet series include:

N o. 6. D ry R o t in Buildings; Recognition, Prevention and Cure.
N o. 8. The Com m on Furniture Beetle.
N o. 11. The H o t and Cold Open T ank Process o f  Impregnating Timber.
N o. 49. Grading o f  Sawn British Softw oods.

A m ong the priced  pub lications, the L ab o ra to ry 's  H andbook o f  H om e- 
Grown Tim bers (H .M .S .O . 2s. 6d., o r 2s. 8d. post free) is a useful acco u n t o f  the 
p roperties and  uses o f  the m ateria ls th a t we grow.

T hose in terested  in the raising  o f  p o p la r m ay care to  know  th a t a pam phlet 
en titled  H om e Grown Poplar fo r  M atches and B askets  is available free o f  charge 
from  M essrs. B ryant & M ay. L td ., Fairfield W orks. Bow, L o ndon , E.3. T he 
B ritish W ood Preserving A ssociation, o f  6 S ou th am p to n  P lace, L ondon , 
W .C .l,  has recently  published  a free pam ph let en titled  The Use o f  Creosote 
O il fo r  W ood Preservation , which gives a concise ou tline o f  the several processes 
available.

Westonbirt Arboretum

In June  the C om m issioners appo in ted  a C om m ittee, represen tative o f 
b o th  ho rticu ltu ra l and  forestry  in terests, to  advise them  on the m anagem ent, 
care, an d  m ain tenance o f  the fam ous W estonb irt A rb o re tu m . This un ique 
co llection  o f  trees an d  sh rubs was founded  in 1820 by the ancesto rs o f  Sir 
G eorge H o lfo rd , w ho developed it fu rthe r; m ore recently  it was tended  by 
the late L o rd  M orley , from  w hose estate it has recently  been acqu ired  by the 
C om m ission. I t is situated  som e fou r miles south-w est o f  T etbu ry  in 
G loucestersh ire , beside the m ain  ro ad  to  C hipping  Sodbury , an d  con tains 
o u ts tan d in g  exam ples o f  the ra re r conifers, m aples, an d  rh o dodendrons. T he 
C om m ittee is to  consider ways o f  m aking  the collection m ore accessible to  
the  public.

Developments at Alice H olt

W o rk  has ju s t been sta rted  on the bu ild ing  o f  a m odern  w ing a t the Alice 
H o lt R esearch S ta tion . This is to  be set up  a t the rea r o f  the o ld  m ansion  
house, on  g round  form erly  occupied by ou tbuild ings. I t will include m odern  
lab o ra to ries  an d  a refrigerated  seed store, an d  shou ld  be ready  fo r occupation  
by the  close o f  1958.

The Work Study Section
(C ontributed by J . W. L . Z eh etm a yr)

A s recorded  in  the A n n u al R e p o rt for 1954-55 the C om m ission has fo r som e 
while been considering  se tting  up a w ork  study  section, an d  a  s ta rt has now  
been m ade in the F o rest o f  Ae. T he object o f  w ork  study is to  im prove m ethods 
o f  w ork ing  an d  increase p roductiv ity  in  the w idest sense. T he p rocedure  
follow ed is to  tim e-study  opera tions w ith a stop  w atch, du rin g  w hich the exact 
m ethod  used by  the w orker is recorded  as well as the tim e taken. F ro m  
considera tion  o f  the observations m ade, possible im provem ents in  m ethods m ay 
be deduced. V aria tion  in the effectiveness o f  w orkers is observed, p o o r results
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m ay be due !o the use o f  w rong m ethods, w hich may in tu rn  be due to  lack of 
train ing . F inally , delays and  difficulties which cause variation  in the tim e taken 
for a given jo b  are spo tted  an d  consideration  can be given to  the ir e lim ination . 
F rom  the results o f  tim e study and  w ith the best know n m ethod  in opera tion , 
the  next step is to  evolve equitable piece rates which take in to  consideration  
the  relative difficulty and am o u n t o f  w ork  involved in  each jo b . It shou ld  be 
m en tioned  here th a t study does no t stop  at the w orkers, the m ethods o f  checking 
a n d  supervision are also exam ined, toge ther with the system by which the 
m anagem ent con tro ls  the w ork.

The principles set ou t above m ay be applied  to  any industry , an d  have 
been progressively m ore widely used in British industry  since ab o u t 1930. In 
forestry , how ever, countries w ith  an im p o rtan t forest industry  have, not 
unnatu ra lly , p rogressed  beyond  anyth ing  a ttem p ted  so far in B ritain . Sweden, 
a fte r  p ioneer w ork  in  the 1920’s, set up  w ork  study o rgan isa tions for forestry  
to  cover the w hole coun try  betw een 1937-50.

T o  re tu rn  to  the F orestry  Com m ission section; a s ta rt was m ade by 
em ploying  a  firm  o f  professional W ork  Study C onsu ltan ts, P roduc tion  
Engineering L td ., to  w ork on  a specific project— the p roduction  o f  ch ipw ood 
from  m ark ing  to  despatch  from  the forest, a t Ae and  nearby  forests— during  
w hich opera tion  the first C om m ission team  w ould  also be trained . So afte r 
an  in itial course in  L ondon , D ivisional Officer J. W . L. Z ehetm ayr and  D istric t 
Officer R . E. C row ther found  them selves in a G lasgow  steel w orks an d  a 
D undee ju te  m ill respectively fo r “ w ork  study experience” . A fter this they 
re tu rned , w ith  relief, to  Ae to  jo in  M r. M . N . B. Parker, the p roduction  engineer 
sent by the  consu ltan ts, w ho had  m eanw hile been finding his feet in  the forest, 
a  very necessary s ta rt to  any w ork  study jo b  in a new industry . L ater Senior 
Executive Officer J. W haram  an d  F orester C. P. K irk land  arrived  an d  they 
a lso  to o k  the L ondon  course. I t is hoped  to  ad d  an engineer to  the team  so 
th a t all b ranches o f  the staff are represented  an d  can co n trib u te  the ir various 
skills to  the team .

So fa r m ark ing , felling, ex traction , sawing, loading and ju n io r  supervision 
have been studied, felling being m uch the m ost im p o rtan t an d  com plicated  
fro m  th e  tim e-study angle, fo r as we all know , no two trees are alike. The 
p rob lem  o f  m easuring  the w ork accom plished is very m uch g rea ter than  in 
industry , w here the raw  m ateria l an d  p roduct are usually standard ised  in shape, 
w eight and  form . H ow , fo r instance, does one assess the branchiness o f  a tree 
w hich is a m ain  fac to r in determ in ing  the am o u n t o f  snedding required? H ow  
should  one set ab o u t collecting all the w orking tim e spent by a pair o f  fellers 
on  an  ind iv idual tree, when they are w ork ing  by batches, first axe brashing, 
then  sawing, then pulling dow n, snedding and  peeling, an d  finally carry ing  
o u t to  lane, as m any as sixty trees in a b a tch  so th a t the w ork on each tree is 
often  sp read  over tw o days. As a result a  good deal o f  tim e so far has been 
spent on w ork ing  o u t a technique o f  study fo r each job .

O n the m ethod  study side, im proved too ls are under tria l; Swedish peelers, 
axes w ith  shorter handles (instead o f  the dangerous custom  o f cu tting  the end 
off), spring  loaded  tongs, are a  few now  in use. The am o u n t o f  heavy lifting 
du ring  ex traction  an d  saw ing has been reduced w ith a  new type o f  horse-draw n 
sulky an d  the use o f  tr ian g u lar supports. T hus the tree b u tts  are now  p u t on 
to  the  saw bench by push ing  dow n on the tip , w ith the pole over a  ro ller, set 
ab o u t the  p o in t o f  balance o f  the tree on a level w ith the sawing table.

On the  subject o f  piece rates, progress is m uch slower, since a great deal 
o f  d a ta  m ust be collected before the existing rates can  be altered  w ith  confidence. 
T he m a jo r change th a t can be foreseen is an altera tion  in the basis o f  paym ent,
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the object being to  pay fo r w ork done, w hich is n o t necessarily the  sam e as the 
am oun t produced . T hus fo r hand load ing  it is clearly  fairer to the workers to  
pay by the w eight lifted: the foot cube and the H oppus foo t per to n  are the 
fo reste r’s an d  D istrict Officer’s w orry.

The resu lt o f  these changes in m ethods, tools, and  m ethod  o f  paym ent 
should  be to  increase productiv ity , bo th  increasing the w orkers’ earnings and 
a lso  reducing  the cost o f  opera tions to  the C om m ission. This will be the test 
o f  the  success o f  the new section over the years.

Our Photographs

This year’s collection o f  p h o tog raphs has been selected to  illustrate  features 
m en tioned  in various articles and  also the versatility  o f  the  C om m ission’s w ork 
in m any p arts  o f  the coun try .

The p h o tog raphs o f  H er M ajesty the Q ueen were taken  by M r. T ony 
A nderson , w ho has charge o f  the P h o to g rap h ic  Section a t A lice H olt. M r. 
A rth u r L loyd Ow en, one o f  the F o restry  C om m issioners, k indly con trib u ted  
the pictures taken du ring  the visit to  Russia. Roger Lines, a  D istric t Officer 
in the R esearch B ranch, clim bed to  1,900 feet to  get the p ic tu re  o f  the E u ropean  
larch  at the top  o f  the Loch E rich t p lan ta tio n s, while the view o f  shelterbelts 
in Shetland was taken by H ead  F o reste r Jam es F arq u h ar, also o f  the  R esearch  
B ranch, in the course o f  a visit to  study tree p lan ting  prospects in those islands.

P ho to g rap h s from  the official collection include those o f  the lim estone 
•crags a t D alton  F orest, taken by Miss K ath leen  W ood, an d  those o f  the 
L edm ore lin ing-out m achine, taken  by M r. E ric M arquis. O ther p ic tu res from  
th is collection  show  the use o f  a  safety line fo r tree clim bing, the tan  b a rk  
exhibit, an d  the m anufac tu re  o f  w ood wool.

D istrict Officer E. J. B. H ardcastle  con trib u ted  the p ictures o f  the H ard lee 
F low  in S ou th  Scotland, an d  A ssistan t Forester J. W. E ngland  those o f  the 
tra ile r equ ipped  fo r fire-fighting a t R heo la  F o rest in South  W ales. M r. Jack  
A aron , a R esearch B ranch  D istric t Officer, prov ided  the p ic ture o f  spruce 
bark  harvested  for tann ing  in  A ustria . M r. V ictor B lankenburgs, a  surveyor a t 
K ielder F o rest, is responsible fo r the ph o to g rap h s o f  the deer an d  o f  the bogged 
trac to r, and  M r. K laus W ahle, a forest w orker a t M ortim er F o rest, to o k  the 
views o f  the cross-cu tting  o f  logs fo r w ood w ool, an d  the K ingslaw  bark ing  
m achine. The picture o f  the bison was kindly provided by the Polish C u ltu ra l 
Institu te.

M r. K . G . S to tt, w ho is the W illow s Officer a t the L ong A shton  R esearch 
S tation  near B ristol, k indly provided  the general view o f  w illows grow ing in 
Som erset. T he p ic tures o f  p lan ting  an d  harvesting  w illows were kindly m ade 
available by D r. H . G . H . K earns.

T he pho tos o f  the L edm ore lin ing-ou t p lough  are by M r. J. M . H ood , o f 
H aw ick; those o f  the C orn ish  forests by M r. G . W . F. Ellis, o f  B odm in; and 
those  o f  charcoal b u rn ing  by M r. G . C. A nckorn , o f  H alstead , K ent.

Contributions to the Journal

T he m ain  purpose o f  this Jo u rn a l, w hich has ju s t reached  the m ilestone 
o f  twenty-five issues sp read  over thirty-five years, is to  spread  am ong  o u r staff 
a know ledge o f  the  m ost efficient m ethods fo r carry ing  ou t the ir daily  w ork. 
T hose w ho practise forestry  are inevitably  spread  th in ly  over the land , m aking  
personal con tac ts in frequen t: and it is m ost im p o rta n t th a t know ledge o f  a
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good  way o f  do ing  a jo b  shou ld  be m ade available, as soon as possible, to  
o thers faced w ith a sim ilar task  elsewhere. T he E d ito ria l C om m ittee is anxious 
to  see all such good  ideas p u t in to  the shape o f  a Jo u rn a l article. Please do not 
hesita te  because you have d oub ts  ab o u t your ability  to  express yourself on 
pap e r— if any touching  up  is needed, it will be the E d ito r’s jo b  to  see to  it.

A ll con tribu tions shou ld  be set ou t on foolscap, using one side o f  the 
p ap e r only, an d  it is a g reat help if  they are typew ritten  in double spacing. 
They should  be sent th ro u g h  the usual channels (norm ally  the C onservancy 
Office) to : M r. H . L. Edlin, E d ito r o f  the F orestry  C om m ission Jo u rn a l, 
25 Savile R ow , L ondon, W .l. A  note o f  the w riter’s nam e an d  in itials, his 
'official position , an d  his address for correspondence should  be included. 
D iagram s o r sketches are acceptable, an d  should preferably  be draw n in 
In d ian  ink  on w hite paper; if  you are n o t sure o f  your skill as an artist, do  your 
best an d — if the article calls fo r illu stra tion— we will m ake a fair copy. 
P h o to g rap h s o f  sta ff o r technical in terest are also welcom e, and  should  be 
subm itted  as b lack-and-w hite  prints, preferably on glossy paper.

W e shall be glad to  receive your con tribu tion  a t any tim e o f  the year, for 
a  steady flow o f  m ateria l eases the task  o f  editing; bu t the last date  for receipt 
o f  articles fo r the 1957 num ber will be 31st Decem ber.
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A F O R E S T R Y  V I S I T  T O  R U S S I A

By L L O Y D  O. O W EN  

Forestry Commissioner

The R ussian  foresters w ho visited G re a t B rita in  in June  a rranged  a 
reciprocal visit an d  seven o f  us flew o u t o f  L o ndon  a irp o rt on  the 28th  July.

W e seem ed to  pass th rough  the cu rta in  a t H elsinki when we b o ard ed  a 
tw enty-four-seater R ussian  p lane w ith no  safety belts o r restric tions on  sm oking, 
and in  eleven days we flew to  L en ingrad— M oscow — K iev— K h ark o v — righ t 
dow n to  the C aucasus and  back. T he pace w as fast, we calcu lated  th a t we 
travelled 6,000 miles, slept in six different beds w ith one n igh t sitting  up  in  a 
p lane and ate unaccustom ed  m eals a t unusual hours.

W e were w elcom ed everyw here w ith com plete hosp itality  an d  becam e 
proficient a t receiving bouquets o f  flowers from  young  m aidens a t a irpo rts .

The language prob lem  was the only real difficulty an d  it w as m ost fo rtu n a te  
th a t we took  w ith  us an excellent in te rp re ter, P eter N orm an , while M r. Shinov 
greeted us a t M oscow  a irp o r t w ith Ina , a R ussian  in terpretess. D r. H um m el 
m ade valian t efforts to  reinforce o u r in te rp re ters an d  M r. M acd o n a ld  carried  
on long conversations w ith  R ussian  bo tan ists  th ro u g h  the m edium  o f  L atin . 
I recall a d irect conversation  w ith only th ree R ussians— a depu ty  m inister w ho 
had  visited the R oyal Show  a t N o ttin g h a m — a security officer an d  a  clerk  in  
an In to u ris t H otel. O ne often  rose from  a long m eal know ing  m ore o f  on e’s 
n e ighbour’s digestive capacity  th an  o f  his m ental process— o r they o f  ours.

A  v isitor is therefore largely dependen t on  im pressions an d  w hat his eyes 
can register.

Forest Data

Som e ex tracts from  the to u r  notes will give an  idea o f  the im m ensity  o f  
fo restry  in the U .S .S .R .:— o f  the co u n try ’s te rr ito ry ” — “ above £ o f  the 
w orld ’s w ood lands” — “ above \  o f  all o u r forests are m a tu re  an d  over-m atu re 
ones” — “ annua l cu t is a b o u t 350 m illion  cubic m etres; an n u a l increm ent is 
ab o u t 800 m illion cubic m etres” .

93.4 per cen t o f  the w ood lands are situated  in  the R ussian  F ed era tio n  
(R ussia) an d  the o ther fourteen  republics share the rem ain ing  6.6 p er cent, 
w hich accounts fo r the sta tem en t: “ F o rests  are  sp read  m ost unevenly  on the 
te rrito ry  o f  the co u n try ” .

T he forests are classified in th ree  groups:

Group 1: 6.1 per cent
G reen belt zones ad jacen t to  all tow ns, factories, etc. Felling is res tric ted  

to  “ im provem ent cu tting , san ita tio n  an d  renew al cu ttings an d  selective cu ttin g  
o f  over-m atu red  trees” .

Group 2: 8.7 per cent
F orests  in “ little-w ooded/forest steppe regions and  densely p o p u la ted  

areas” . Felling m ust n o t exceed the an n u a l increm ent.
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Group 3: 85.2 per cent
A ll o th e r forests— m ainly in  n o rthern  E urope, S iberia and the F a r  East. 

‘'T hese regions supply the na tio n al econom y w ith tim ber and all types ot 
cu ttings are allow ed” .

T im ber industries are being m oved to  G ro u p  3 areas an d  it seems th a t the 
local dem ands can  be satisfied from  the restric ted  fellings o f  G ro u p s  1 and 2.

Moscow

The drive from  the a irp o rt into M oscow  gives a visitor an ind ication  o f  
tree-lined avenues o f  the fu ture . Everyw here we w ent— even in  the C aucasus 
w ith  its w ealth  o f  na tu ra l tim ber— ornam ental trees are being p lan ted  a t the 
roadside . T hree rows alongside m ain  roads w ith single row s in  the villages 
seem ed to  be the universal p a tte rn ; b u t the verge, w hatever its w idth, was 
p lan ted— there is plenty o f  land.

W e visited the K rem lin and the m useum  w ithin its walls, housing  the 
priceless gifts given to  the Tsars, the M inistry  o f  A griculture w ith its p la tfo rm  
lift in  perpe tual m otion , an d  th e  S tate U niversity recently bu ilt on  a 500-acre site 
to  house 16,000 studen ts w ith an excellent na tu ra l h isto ry  m useum  on  the 
24th  floor. O ne evening we w ent to  the perm anen t A gricu ltu ra l E xhib ition  
w here each R epublic has its ow n pavilion  w ith an  enorm ous hall full o f  trac to rs  
an d  agricultural m achinery. F o rest p lo ts dem onstrating  th inn ing  technique an d  
the story  o f  soil p reservation  stand  alongside a  com plete collection o f  forest 
m achinery , w hich looked  large an d  ra th e r cum bersom e to  o u r eyes. I t was 
nearly  d a rk  by the tim e we reached  the F orestry  pavilion and  we were very 
tired— suddenly all the flower beds were lit up  an d  the fountains played.

The experim ental plots a t the M oscow  A cadem y o f  A gricu ltu re had been 
layed dow n in  1865 to  study soil m oisture , acclim atisation  and  seed yield— as 
a  co n tra st fo r those accustom ed to  L am m as grow th, we heard  o f  a grow ing 
period  o f  only tw enty-three days in a year.

W e also visited the P ushkin  A ll-U nion Research In stitu te— som e d istance 
o u t o f  M oscow — w here we were greeted w ith C aucasian  wine, fru it and  C ognac. 
A  good w alk  th ro u g h  the forest w as m ost w elcom e despite a heavy th u n d e r
storm . A t the D en d rariu m  certain  species had  suffered from  frost, which did 
n o t seem surprising  w ith  a  tem peratu re  o f  — 45°C. last w inter! A t dusk  we 
w ere m o to rin g  ro u n d  the ca tchm ent a rea  o f  the M oscow  w ater supply  and  heard  
th e  “ sam e o ld  sto ry ” o f  shelter belts to  preserve soil m oisture. TThe belts—  
ra th e r th a n  b locks— h ad  been established in 1939, w ith  in ter-row  p lan ting  at 
4 ft. spacing o f  shrubs, larch , shrubs, spruce, shrubs, pines, shrubs, birch, and  
then repeated .

I leave to  o thers an  assessm ent o f  R ussian research w ork  b u t it was clear 
th a t it spanned  the political changes. G rea t em phasis seem ed to  be placed on 
soil p reservation  in  all its aspects— light density, m oisture and  w ind. T he sho rt 
grow ing season w ith  a  w inter freeze dow n to 3 ft. provides problem s o f  which 
we are fo rtunate ly  im m une.

Kiev
M r. L ukyanets, w hom  som e will rem em ber over here, m et us a t K iev 

w here we visited his research sta tion . T he high-light was a  w alk th rough  the 
forest a t dusk  w ith  the conversation  tu rn ing  to  the prevalence o f  wolves, and  
it was a  relief to  see an  arm ed  forest guard  keeping his w atch  a t the end o f  the 
ride. In  the F o reste r’s w ooden house we experienced the U kra in ian  custom  o f
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ladening you r guest w ith the uneaten  food  from  the table and we dep arted  w ith 
ou r pockets and  indeed m o to r cars stuffed full o f  the fruits o f  the earth .

Kharkov

A t K h ark o v  we were in the S teppe region— flat an d  featureless bu t now  
being broken up by rec tangu lar shelter belts, th irty  m etres w ide w ith  an 
unp lan ted  p ro tec tion  zone o f  nine m etres. I t  is c laim ed th a t by 1953 the shelter 
belts am oun ted  to  over h a lf  a m illion acres. H ardw oods w ith oak  p red o m in an t 
were p lan ted  in ter-row  w ith shade-bearing  bushes in the belts we exam ined. 
T he belts are spaced 300 m etres to  500 m etres a p a r t an d  now  stand  ab o u t 
20 ft. in height. The S tate belts follow ing the rivers are said to  be several 
h und red  miles in length and the collective farm  field belts link  in to  them . T he 
w indow s o f  the R ussian ’planes afforded excellent visibility an d  from  the a ir  
the rec tangu lar pattern s o f  the shelter belts appeared  com plete. It is claim ed 
th a t the shelter (m oisture preservation) has a lready  raised  ag ricu ltu ra l p roduc
tion  by 7 per cent over-all and  they hope to  get good tim ber o u t o f  the belts 
eventually.

Caucasus

It was getting  w arm  when the p lane landed  a t R ostov  fo r servicing an d  
ho t by the tim e it had  hopped  over the C aucasian  range— a b ad  half-hou r fo r 
poo r travellers— an d  landed  in the sub -trop ica l zone sou th  o f  Sochi, a hea lth  
reso rt on the Black Sea. W e stayed in a  m iners’ san a to riu m  bu ilt like a palace 
w ith ex travagan t h ead room  an d  co lonnade balconies. O ne aw oke to  the sound  
o f  cheerful m usic over the loud  speakers and  w atched  the o th e r residents tu rn  
out to  do  P .T . round  the fo u n ta in  under the eye o f  a  doctor.

T he m ost in teresting  silvicultural day  o f  the to u r  lay ahead  as we m o to red  
dow n the w inding ro ad  along  the beau tifu l coast o f  the B lack Sea in sm all 
cars w ith fast drivers, sk idd ing  each hair-p in  bend.

T obacco  grew in the fields as the ro ad  tu rned  in land  and  en tered  a valley 
w ith na tu ra l hardw oods on either side. G radually  as the valley becam e a  gorge 
an d  the ro ad  clim bed, silver firs began to  replace the hardw oods. A t 3,000 ft. 
a  na tu ra l landslide had  form ed the beau tifu l L ake R itsa  w ith  spruce now 
p redom inan t on  its steep slopes an d  higher again  Scots p ine s tood  w ith snow  
still lying in the gulleys. Jeeps w ere requ ired  to  reach the A lpine m eadow s 
above the tree line w here stock was grazed on  a hafod  system  w ith herdsm en 
living in slab huts.

A t 4,500 ft. there was a  m agnificent stand  o f  prim eval conifers w hich had  
s tood  unm olested  un til the recen t construc tion  o f  the ro ad  up  w hich we had  
travelled. N a tu ra l regeneration  w as lim ited  an d  it w as presum ed th a t the 
hafod  system  had  its silv icultural d raw backs even in the C aucasus!

T he nex t m orn ing  was spent a t the d en d ra riu m  in Sochi, fo u n d ed  sixty 
years ago an d  con ta in ing  “ 1,700 species, varieties an d  k inds”  fro m  all over the  
world.

T he jo u rn ey  back  to  the a irp o rt was in te rru p ted  to  visit the K h o sta  yew 
an d  box grove. 1,000 year-o ld  yews stand ing  in canopy  up  to  90 ft. cast a dense 
gloom  un d er w hich only box could  survive, som e o f  w hich were 30 ft. high.

“ A ida”  a t the B olshoi T hea tre  concluded  the to u r  an d  as M r. Shinov w ho 
had  accom panied  us th ro u g h o u t the to u r  b id  us goodbye he stressed th a t the 
next B ritish P arty  should  visit the coniferous forests o f  the N o rth .
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Conclusion

Basically it seemed lh a t the R ussian  foresters were co n fron ted  w ith m any 
p roblem s sim ilar to  ou r ow n— the census n o t yet com pleted— the a ttem p t to 
grow  m ore rem unerative tim ber— the lack o f  roads— the desire to  becom e 
self-sufficient by increasing the o u tp u t o f  co rk  and  nuts.

Politically  a visitor gets the im pression th a t the w orld began in O ctober, 
1917, so it was o f  p articu la r in terest to  hear th a t their forest trad itio n  is m uch 
older.

F inally  it m ust be recorded  th a t despite the great d istance we travelled and  
the  large area  o f  fo rest we inspected we did n o t see a derelict o r neglected 
stand.

Photographs taken during the visit m il be fo u n d  in the centre pages, as 
p ho tos  3 and 4.

B I S O N  I N  P O L A N D

C ontributed by the Polish Cultural Institute, which recently presented  a pair o f  
European bison to the Commission; these bison are now at the London Z oo

T he E uropean  b ison (Bison bonasus L.) is a typical an im al o f  the ancien t 
forests and steppes o f  ou r continen t, very num erous in the no t fa r d is tan t past 
and  ousted  from  its hau n ts  by the advance o f  civilisation.

U p  to  the F irs t W orld  W ar, i.e., up  to  1914, besides a sm all g roup  in the 
C aucasus it existed in  the free sta te only in E astern  P o land , in the Bialow ieza 
forest, w here there were ab o u t 700 specim ens, and  in a reserve in U pper Silesia, 
in  the forests o f  the P rince von Pless, w here there were seventy anim als.

T he 1914-1919 w ar com pletely destroyed the B ialow ieza b ison. T he last 
specim en w as killed by a poacher in 1920. T here were preserved only the bison 
sent to  the zoological gardens o f o ther E uropean  countries from  Bialow ieza. 
In  Pszczyn the re  rem ained  only three exam ples, o f  w hich tw o w ere P lebejer 
an d  P laten  bulls, an d  one was a P lakette  female.

F ro m  1929 the  P olish  sta te  und erto o k  the w ork  o f  resto ring  b ison , in view 
o f the  scientific im portance o f  the preservation  o f  the anim al. A t th is period 
purchases o f  b ison from  foreign zoological gardens began. I t  w as only possible 
to  acqu ire  th ree exam ples o f  b ison o f  B ialowieza descent o f  com pletely pure 
b lood . These w ere B orus, B iskaja and Bizerta. F rom  these th ree a  new 
Bialow ieza line was bred , w hich am ounted  in 1938 to  fourteen  an im als. In 
th a t year the resto red  herd  o f  b ison a t Pszczyn, num bering  sixteen specim ens, 
deriv ing from  the surviving P lake tte  fem ale and  the P lebejer bull, passed in to  
the ow nership  o f  th e  state.

In  this sta te o f  affairs, w ith th irty  head  o f  bison, P o land  w as one o f  the 
lead ing  coun tries breed ing  pure b ison. A t this tim e the bison were kep t in 
th ree  reserves in B ialow ieza, Pszczyn and  N iepolom ice.

T he Second W orld  W ar o f  1939-1945 again decim ated the Polish  stock o f 
b ison. A fter the ending  o f  hostilities in 1945 there rem ained in  the Bialow ieza 
R eserve only seventeen o f  these anim als, an d  as m any in the Pszczyn Reserve 
in Silesia.
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W ork on the preservation  o f  this dw indling species has continued  since 
then in Poland. F rom  the preserved th irty -fou r an im als up to  the tim e o f 
w riting  (15/10/56), despite qu ite  num erous losses occasioned by the in roads 
o f  sickness in 1953-4, the size o f  the bison com m unity  has risen to  130, o f  w hich 
ninety-tw o rem ain in the coun try , th irty -e igh t having been in th a t period exported  
to  zoological gardens o r the m ajo r E uropean  breeding countries.

T he presen t num ber o f  b ison in Poland  am oun ts  to  ab o u t 40 per cen t o f 
the w orld  pop u la tio n  o f  this an im al. O f the above-m entioned  ninety-tw o 
specim ens, eighty-seven are kept in five breed ing  cen tres, and five are kep t in 
zoological gardens on show.

Breeding Grounds

T he breed ing  centres for bison are located  as follow s: in Bialowieza, 
B ialystok province; in Pszczyn, K atow ice province; in N iepolom ice, C racow  
province; in Sm ardzew ice (near T om aszow  M azow iecki, K ielce province), and  
the centre a t B orkie in M azu ria  which is in the course o f  extension.

In the location  o f  the cen tres account is taken  o f  the forest pastu re  env iron
m ent essential fo r ra tiona l husbandry  and peculiar to  this an im al, w hich 
guaran tees the best living conditions. R earing is carried  on in a sem i-wild 
slate on a to ta l area o f  ab o u t 1.300 acres.

In o u r w ork w;e proceed from  the assum ption  th a t the bison is no t a 
typical forest anim al. Its recent existence in the dep th s o f  forests was, as 
already indicated , the result o f  the advances o f  civilisation, under the pressure 
o f which the bison sought shelter in the forests.

The tru e  and  best cond itions for bison are provided by an environm ent 
o f  good grazing grounds, w ith patches o f  leafy forest. Such conditions, affording 
the an im als in  closed reserves the m axim al q u an tity  o f  the ir na tu ra l basic foods, 
are those w'hich we try  to  create fo r the bison in the breeding centres.

W e lim it hum an  aid  in these cond itions to  the essential rem edying o f 
album en deficiencies w ith concen tra ted  fodder in the sum m er period. In 
w inter if necessary we keep the an im als on an alm ost com plete regim e o f 
hand  feeding.

In the choice o f  place for reserves, which are situated  m ost often  in  leafy 
forests, a tten tion  is always paid to  ensuring  th a t all enclosures shou ld  p rovide 
good grazing clearings. A lso desirable is the presence o f  n a tu ra l b ran ch  food  
in these enclosures (ash, m aple, elm . oak , aspen, w illow, hornbeam ). This 
la tte r k ind  o f  food should  provide 20 per cent o f  the daily green fodder.

Since, how ever, this grow th is very quickly destroyed  by the b ison w ith in  
the ir enclosure, the possession o f  p lan ta tio n s o f  these types o f  trees is essential 
— particu larly  o f  such quick grow ing trees as the willow, outside the reserve, 
in o rd er to ensure the system atic bring ing  in o f  this tree fodder, w hich is on  
accoun t o f  the tann in  it con ta ins an im p o rtan t supplem ent to  the basic diet 
o f  these anim als.

On the basis o f  ou r experiences up to  the presen t in the reserves, we have 
com e to the conclusion th a t there should  be allow ed per an im al— irrespective 
o f  age— twelve to  fifteen acres to ta l surface, o f  w hich tw o to  four acres shou ld  
be grazing g round  in forest clearings. These clearings shou ld  be kep t 
continuously  in p ro p er cond ition  by su itab le cu ltivation  an d  app lica tion  o f  
com post o r m inerals to  ensure the ir p ro p er regeneration .
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The Breeding Stock

Bison on o u r cond itions oF rearing a tta in  their full developm ent a t between 
thirty-six  and  forty-eight m onths, and  the heifers usually calve at the age o f  
fou r years.

On principal we endeavour to segregate accord ing  to age an d  sex. Calves 
rem ain  w ith the cows up to eight m onths, o r som ew hat longer accord ing  to  
the ir developm ent. The fem ales usually calve every year, while in the free sta te  
they m ore usually calve every tw o years.

The bulls rem ain w ith the fem ales selected for them  only in the ru tting  
season. Y oung an im als up  to eighteen m onths stay in jo in t enclosures set 
ap a rt for them . In the fu tu re  they will stay in jo in t pastures in the forest. 
A fter th a t period begins the division accord ing  to  sex, to  avoid too early and 
uncon tro lled  calving an d  its consequence in the way o f  the ham pering  o f  the 
developm ent o f  the too-early  calf.

To lim it the possibility o f  choice o f  outside individuals, there is con tro lled  
inbreeding in the th ird , or, exceptionally , second degree.

Recently there has been an exchange o f  stud bulls from  Russia and  Sweden. 
In the course o f  next year they will be sent as breeding an im als to  selected 
herds.

Safeguarding the Herds

The breeding o f  bison in a semi-wild state in breeding cenlres situated  in 
the dep ths o f  ou r forests, depends above all on alm ost com plete isolation o f  
these herds from  man and his environm ent. These an im als hardly encoun te r 
people afte r they reach m aturity . The in troduction  o f  v isitors and tourists  
in to  these Reserves is on principle forbidden. In isolated cases the M inistry  
perm its Polish and foreign scientists to visit the breeding centres.

T he aim  o f  this, besides the preservation o f  abso lu te tranqu ility  fo r the 
b ison, is the ir iso lation  from  con tac t w ith environm ents th a t m ight in troduce 
epidem ics or infections in to  ou r herds o f  bison.

A lso w ith this aim  in view we have established an isolation belt ro u n d  each 
o f  o u r centres. This belt, depending on the local conditions, has a radius o f  
h a lf  to  one mile from  the enclosure o f  the reserve. Tn the belt, all fo restry  
w orks conducted  by the S tate F orestry  Establishm ents, are en trusted  to the 
supervision o f  the direction  o f the centre concerned.

F orestry  w orkers in th is area  are provided w ith special clo th ing  and 
foo tw ear, handed  to  them  each tim e they enter the area. As a m eans o f  disinfec
tio n  for footw ear, wheels o f  vehicles and horses’ hooves, a 2 per cent so lu tion  
o f caustic soda is em ployed. These sam e arrangem ents apply to superin tendents, 
and  to  all v isitors and vehicles on the te rrito ry  o f  the reserve.

These ra th e r troublesom e an d  costly p recau tions were im posed afte r the 
epidem ic o f  cattle disease w hich ravaged the centres in 1953-4.

A photograph o f  bison in a Polish reserve appears on the centre pages, as 
photo  6.
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T H E  C A R E  A N D  U S E  O F  C R O S S - C U T  S A W S  

By M ajor-G enera l H. W . P. H U T S O N , C h ie f Engineer 
and  M essrs. J. W . L. Z E H E T M A Y R , Divisional Officer, 

and C. P. K IR K L A N D , Forester, o f  the W ork  S tudies Section

N ext to  the axe, the cross-cut saw is the m ost widely used o f  the forester’s 
tools, serving b o th  for tree felling and the cu tting  o f  logs in to  lengths suited  to  
tran sp o rt an d  subsequent conversion. T he correc t m ain tenance o f  saws is a 
technical task  which involves several d istinct stages, each o f  which m ust be 
tackled  in tu rn  in o rd er to  restore the teeth to  the ir o rig inal tirst-class cond ition . 
But no o ther too l show s such rew ards, in  ease o f  w ork ing  and  increased o u tp u t, 
fo r proper and  skilled a tten tion  to  its upkeep.

Types. Several patterns o f  cross-cut saw are m ade (see Fig. I) an d  each is 
supplied in several lengths, the tw o-m an saws ranging  from  3-V ft. to  8 ft. 
and  the one-m an saws from  2 \  ft. to 5 ft. T he m ost po p u la r saw  fo r felling 
pitw ood poles is a 4 ft. o r 4 ft. 6 in.

Fig. 1. T h ree  types o f  felling saw :
Top: H ollow  back , lance  to o th .
Centre: S tra ig h t back , G re a t A m erican  to o th .
B ottom :  S a lm on-be llied  cross cu t, peg to o th .

Choice of a Saw . This will depend  upon the size o f  the trees to be cu t an d  also  
upon individual preference. O f the tw o-m an saws the stra igh t back saw is 
usually p referred  for the heavier tim ber because the b lade is stiffer an d  is less 
likely to  be dam aged  if  the saw gets pinched. But for sm all tim ber the narrow  
hollow -back type is liked since the narrow  blade allow s a wedge to  be driven 
in behind the saw w hilst the cu t is still shallow . G o o d  quality  saw blades are 
g round  w ith a slight taper in thickness from  the th icker too th ed  edge to  the 
th inner back (“ thin to b ack ” ). The object is to keep as m uch o f  the b lade as 
possible from  rubbing  the cut. This m akes for freer m ovem ent o f  the saw. 
H andle holders on tw o-m an saws should  not be rivetted  to the saw blade as 
th is w ould  m ake it im possible to  w ithdraw  the saw from  a wedged cut.

Saw Teeth. T here are m any different too th  patterns. (See Fig. 2).) T enon 
T o o th  an d  Peg T o o th  are the indigenous British types. D uring  W orld  W ar I 
there began to  be a change over to  the G rea t A m erican T o o th  w hich gives 
better saw dust clearance. Saws w ith  rak ing  teeth have com e in to  general use 
in this coun try  only recently. The L ance-too th , if  p roperly  set and  sharpened , 
is p robab ly  superio r to  any o ther fo r tim ber felling by hand  cross-cu t saws. 
This type o f  saw is tha t m ainly referred to in the follow ing pages.
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Fig. 2. F iv e  typ es o f  saw  to o th :  Top le ft:  L ance  to o th , p e rfo ra ted , w ith  rak ers , fo u r tee th  p e r  
g ro u p . Top right: L ance  to o th , w ith  ra k e rs , tw o  tee th  p e r  g ro u p . B o tto m  le ft:  G re a t A m erican  
to o th . B o tto m  right: Peg  tee th  w ith  large  gullet, an d  (ex trem e rig h t) sm all gullet.

Functions of the Teeth. T here are tw o kinds o f  teeth— cutting  teeth  an d  rakers. 
T he fo rm er are in effect, a double series o f  sharp  an d  po in ted  double-edged 
knives which cut the fibres o f  the w ood. They are so filed an d  set th a t one too th  
cuts on one side an d  the next on the o ther. The rakers ac t w ith a chiselling 
action  and, being slightly sho rter than the cu tting  teeth, cu t o u t a  th in  shaving 
o f  w ood. This th in  shaving rolls up in the gullet between the rak e r to o th  and 
the cu tte r too th  next to  it and  is thus carried out o f  the cut, when it falls to  the 
ground . On the return  stroke o f the saw, the opposite po in t o f  the raker com es 
in to  action in the sam e way. It is for this reason th a t a cross-cut saw should  
be long enough for at least one ha lf to p ro trude  from  the sides o f  the tim ber 
which is being cut. I f  this is not the case the saw will no t p roperly  free itself 
o f  the accum ulated  shavings at the end o f  its stroke. F o r the sam e reason long 
strokes are m uch  m ore effective than short ones.

Care of Saws. Unless a saw is kept in good w orking cond ition  m uch o f  the 
saw yer's efforts will be w asted. F o r the best results a saw ough t to  be 
sharpened  every few' days o f  regular use. It should  not be allow ed to  get w orn 
and  dull before receiving atten tion . The kind o f “ saw dust”  m ade is a good 
guide to  the cond ition  o f  a saw. I f  long stringy curls o f  saw dust are com ing 
from  the cu t you know  th a t the cu tting  teeth are severing the w ood fibres on 
bo th  sides and  the rakers are chiselling ou t the w ood so severed. F ine, g ranu la r 
saw dust, on the o ther hand , is a sign o f dull teeth , o r incorrect sharpening  and  
p o o r ad justm ent.

Saw Maintenance Tools. T he saw is a precision instrum ent. Special tools are 
needed for correct sharpening.

T he you- clamp can be a  hom e-m ade device o f  very sim ple design. (Figs. 
3, 4, 5 and 6.) Its essential features are th a t it shall ho ld  the saw  firmly and  
perfectly straigh t w ith the teeth  po in ting  upw ard. I t is very desirable to  have 
the  clam p hinged to  its supporting  base so th a t the saw can be tilted  aw ay from  
the filer at an angle o f  abou t 30 degrees. This m akes it possible to  file the 
cu tte r teeth  w ithou t bending over and  to  w atch the filing opera tion  m ore easily. 
T he result is m ore uniform ity  in the bevel on the teeth. T he pa tte rn  o f  vice 
in  Fig. 5. in troduced  in several forests by H ead F o reste r C alder o f  C arron  
Valley, is very satisfactory.

A saw clam p can be im provised in the w oods by driving in two (o r three) 
s to u t posts. Slits are then sawn in the tops o f  the posts to  take the back o f  the 
saw (Fig. 3).

Special Saw Files (Fig. 7) are m ade for alm ost all p a tte rn s  o f  teeth . They 
should  be fitted w ith p roper handles.
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Fig. 6. S lop ing  p a tte rn  o f  saw -clam p.
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A B C D E F
Fig. 7. Six types o f  files fo r saw  sharpen ing . L e ft to right:

a. F e a th e r  edge, 8 in. second  cu t b. T ap e r. 9 in. second  cu t.
c. T a p e r, 5 in. sm o o th . d. K nife c ross-cu t, 8 in. second cu t.
e. M ill saw  file, 8 in. second  cu t. f. R o u n d , co n s ta n t d iam ete r, g u lle tting

file, d o ub le  cu t (usually  10 in. long).

In filing, push the file fo rw ard  sm oothly  and  carefully, with an even speed 
an d  under even pressure. Use long strokes and raise the file from  the too th  
a t the end o f  each. T ake care always th a t the file bites upon the saw: never 
allow  it to slide. D o  not try  to  file on the back stroke. T ap  the file frequently  
on the bench so as to  loosen particles o f  m etal th a t m ay be sticking to  the 
cu tting  surface. O ccasionally  clean it w ith a steel bristle b rush  (file card).

S tones are sold in different degrees o f  coarseness (Fig. 8). A hard  fine-grain 
w hetstone is used in saw -sharpening after stropp ing  and afte r filing the bevels 
on  the teeth.

Fig. 8. T w o  types o f  sh a rp en in g  sto n e  su itab le  fo r  saws.

S A W  M A I N T E N A N C E  P R O C E D U R E

A saw, properly  sharpened and set, should  stand up to  several days ' w ork, 
especially on soft w oods, before it needs a tten tion  again. D aily  m ain tenance 
should  n o t therefo re be encouraged. It will be better to  le t a  capable m an do a 
com plete docto ring  once a week, o r as soon as a saw needs it. than  risk the 
harm  likely to  be done by day-to-day  filing by w orkm en w ho have not been 
instructed  in  saw  m ain tenance.

It is essential th a t:
(1) T he filer understands the way the saw w orks.
(2) T he correc t files for the particu la r too th  type are used.
(3) The p ro p er accessory too ls are available and are used.
(4) T he saw b lade is firmly held in the clam p.
(5) T he lighting  is good.
(6) T he filer take his tim e over sharpening.
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F o r the full "d o c to rin g ” o f  a L ance-too th  saw, which should  be necessary 
very approxim ately  every m onth  or so, the sequence o f  opera tion  is:

(a) C leaning blade, to  free from  rust and  resin.
(h) S tripp ing  (also  know n as jo in ting).
(c) A djusting  rakers.
(d) F iling  the gullets.
(e) Setting.
( / )  F iling  the rakers.
(g ) F iling the cu tting  teeth.
(h) C hecking, and , if  necessary, ad justing  the set.

C leaning. T he be tte r the quality  o f  a new blade, the m ore polished is the finish. 
A ccum ulation  o f  ru st and  resin increases friction an d  the am oun t o f  set 
necessary. C leaning may be done with a petrol- o r paraffin-and-oil m ixture. 
Som e thin oil on the blade a t the end o f  the day will help to  keep the b lade 
brigh t.

S tripp ing . (Fig. 9.) T he purpose o f  this opera tion  is to  b ring  all the cu tting  
to o th  po in ts  to  the sam e height, keeping the orig inal curved too th-line. I t  is 
d one  p referab ly  w ith an old w orn file— an unhand led  eight-inch mill file w orn 
ra th e r  sm oo th— held in a stripp ing  block or jo in tin g  tool.

Fiji. 9. S trip p in g  b lock  o r  jo in tin g  too l. U p p e r figure show s how  file is held ; low er figure how  
it is u sed ; the  a rro w  show s d irec tion  o f  m o tion .

T he saw is first clam ped so tha t the teeth stand upright. Then the tool 
ho ld ing  the file is d raw n along  the en tire length o f  the saw blade over the 
to o th  po in ts . T he pressure should  be very gentle so as to  avoid excessive 
cu tting , b u t it should  be g rea ter at the tw o ends since a saw generally w ears 
m ost in  the m iddle. T he stripp ing  is repeated  until all the too th  po in ts are 
m arked  by the  file. W hen this happens to even the low est to o th , all the po in ts 
are a t the sam e height. B roken  teeth , how ever, should  be ignored. A ny burrs 
w hich m ay fo rm  shou ld  be rem oved by a  few light strokes o f  the stone draw n 
along  the side o f  the teeth , so th a t the set ind icato r will give the correct readings 
when applied to  the teeth  points.

Adjusting the Rakers. T he next step is to  b ring  all the raker teeth to  a  p roper 
height. They should  be slightly sho rte r than the cu tte r teeth o r they will chisel



12 JO U R N A L  O F T H E  FO R ESTR Y  C OM M ISSIO N

in to  the kerf too  deeply and  tea r up  w ood w hich has not been severed by the 
cu tters, leaving a ragged edge on  the strings o f  saw dust rem oved. T oo  long 
rakers m ake the saw ju m p  an d  also m ake it pull h ard e r an d  cu t m ore slowly. 
O n the o ther hand , rakers w hich are too  sh o rt do  n o t chisel deeply enough 
to  rem ove all th a t has been dea lt w ith  by the cu tters. Experience will teach the 
filer how  to fit his rakers to  su it local cu tting  cond itions bu t, in general, rakers 
should  be 1/100 to  1/64 inch (.2 to  .4 m m .) sho rte r than  the cu tters fo r use in 
hardw oods and  frozen softw oods, and  1/64 to  1/32 inch sho rte r than  the cu tters 
w hen used in unfrozen  softw oods (.4 to  .8 m m .).

T he com bination  rak e r gauge an d  stripp ing  tool (Fig. 10) can be used for 
fifing the rakers. T he tool is fitted an d  ad justed  to  give the p ro p er reduction  in 
leng th  o f  the rakers, an d  then the points o f  the la tte r w hich p ro tru d e  are filed 
dow n flush w ith the fifing plate.

Filing the G uliets. As a general rule a too th  should  be kept in its orig inal shape. 
H ence, as w ear an d  stripp ing  reduces the to o th  height, so the to o th  gullet m ust 
be low ered. This is done by fifing a t righ t angles to  the b lade with a ro u n d  
gulleting file. I f  the saw dust does no t d ro p  ou t o f  the gullets autom atically , 
the gullets m ust be deepened. (Fig. 11.)

A  clean an d  even gullet is im p o rtan t for the satisfactory  rem oval o f  saw dust 
and  fo r this reason  any jagged  edge which m ight occur du ring  the filing should  
be rem oved. In add ition  such an edge m ay s ta rt a  crack  in the saw.

Setting . T his is the opera tion  by which the teeth are ad justed  so th a t clearance 
is given to  the body  o f  the saw in its passage th rough  the lim ber. W ithou t 
this clearance the tim ber w ould  bind on the saw. The clearance o r set given 
to  the saw m ust be equal on each side, otherw ise the saw will “ pu ll” to the side 
w hich has m ost. Setting is ju s t as im portan t as sharpening.

Setting is usually done before filing the cu tting  edges. T here should , 
how ever, be an inspection  o f  the evenness o f the setting  as a last p recau tion .

Setting should  no t take up  m ore than  ab o u t 2/3 o f  the to o th  height, the 
less the better. The w hole too th  shou ld  not be set as this m ay lead to  cracks 
developing in the gullet. W ith  setting  by ham m er and anvil only the top  F inch 
o f  the too th  is set.

Fig. 10. U sin g  th e  co m b in a tio n  ra k e r  gauge a n d  str ip p in g  too l.

Fig. 11. F iling  the  gullet.
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PUTTING ON SET REDUCING SET
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The am o u n t o f  set depends upon the saw itself, upon the type o f  w ood to 
be sawn an d  up o n  the user. It is always best to  w ork w ith as sm all a set as 
possible. T he set should  be larger for soft w oods than  for hard  w oods. The 
average is a b o u t 1/64 inch (.4 m m .) fo r soft w oods, and  a b o u t 1/125 inch  for 
h a rd  w oods (.2 m m .). Setting is usually done with a ham m er and anvil, o r 
w ith  a saw set key (Figs. 12, 13); w ith the form er m ethod there is no danger o f 
b reak ing  a too th .

T he set indicator, if  p laced along the saw so th a t the po in t o f  the too th  
lies in  the centre o f  the m oving arm , will show w hat set is on  the too th . T eeth 
m ust then be ben t the requisite am ount. Ind ica to rs usually  read  in ten ths o f  a 
m illim etre. All teeth  m ust have the sam e set.

In the absence o f  the above too l, a  set gauge m ade from  a piece o f  steel 
m ay be used. T he required  set m ust first be filed on the face o f  the gauge. 
•Gauging the set is done by sliding the gauge along  the sides o f  the teeth, when 
.the user should  be able to  see o r hear w hich teeth are incorrectly  set. (Fig. 14.)

Fig. 13. S p ring  se tting  o f  peg tee th  using the  h an d  saw -set.

A

J

Fig. 14. U sing  a sim ple se t-gauge (cross-sectional view).

Filing the Rakers. S tart by filing down in the m iddle o f  the teeth w ith the edge 
■ o f  a file. Then file stra igh t across the wings o f  the rakers until each com es to  a 
sharp  edge, w hich should be a t right angles to the saw. A flat o r triangu lar
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single cu t file should  be used. K eep the file ho rizon ta l and take care no t to 
reduce the raker po in ts below  the height ind icated  by the jo in tin g . A fter filing, 
each side o f  the V should  have an  angle o f  ab o u t 45 degrees from  the vertical. 
D o not touch the gullet side o f  the rakers w ith  the file. (See Fig. 15.) As a 
final touch , only to  be recom m ended  for the skilled sharpener, rakers m ay be 
swaged with a ham m er.

Filing the Cutting Teeth. T he cu tting  teeth  are then filed an d  sharpened  by 
bevelling the po in ts so th a t each is, in effect, a tw o-edged knife. (See Fig. 16.) 
T he heavier and  the harder the w ood to  be saw n, the less the bevels an d  the 
m ore rounded  the points should  be to  prevent w eakening the teeth  so m uch 
tha t they m ay break or bend.

T he saw should  be held  firmly in the clam p and should  m ake an  angle o f 
30-45 degrees w ith the o p era to r. T he file can then be held a lm ost horizontally . 
T he filing strokes should  go from  the b o tto m  o f the to o th  up  tow ards the po in t.

F irst file the left-hand  side o f  every o ther too th , beginning a t the left-hand  
end o f  the saw, an d  m aking  all the file strokes w ith the file held in the sam e 
d irection  relative to  the saw. File each to o th  only so m uch th a t ab o u t h a lf  o f  
the flat which the jo in tin g  p roduced  is rem oved.

A fter this filing, the to o th  side o r edge should  be knife sharp  fo r up  to  
one-th ird  o f  the to o th  height. Be careful tha t no b u rrs appear in the to o th  
gullets.

N ext con tinue w ith the righ t-hand  side o f  the sam e teeth , beginning w ith 
the righ t-hand  end o f  the saw. File exactly as before until the flat on the too th  
to p  is ju s t rem oved. T he last few strokes m ust be done extrem ely carefully  
since the slightest heavy touch  m ay spoil the w ork.
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Burrs fo rm ed on the opposite  side o f  the too th  by the filing opera tion  may 
be carefully rem oved w ith a w hetstone run  lightly along the saw against the 
face o f  the bevels ju s t filed.

I t is always difficult when changing over from  filing the left-hand side to 
the righ t-hand  side to  keep the file at the sam e angle. W hen filing the le lt-hand  
side o f  the teeth  the file handle should  be held in the right h and  an d  the file 
p o in t in  the left; when filing the right hand o f  the teeth the file handle should  
be held  in  the left hand  an d  the po in t in the righ t hand.

A  good way o f  m ain ta in ing  the co rrec t filing angle, for those unaccustom ed 
to  filing, is to  set up a system  o f  parallel lines w hich will serve as a auide for the 
file. (Fig. 17.)

Fig. 17. U sing  para lle l “ saw  lin es"  as a  guide to tiling angle for cu ttin g  teeth.

A fter filing all the teeth  on the one side o f the saw. the la tte r is tu rned  
round  and the teeth on  the o ther side filed in a sim ilar m anner.

Topping of Teeth. T he A m erican L ance-too th  saw can be m ade to cut easier 
an d  better by filing an  ex tra  bevel on  the teeth where the two bevels meet. 
This th ins o u t the teeth  tow ards the po in t. Use a  narrow , fine-cut file and work 
w ith light strokes. The bevel should  end ab o u t 1/32 inch from  the too th  point.
(See Fig. 18.)

Fig. 18. T o p p in g  an  A m erican  L ance-too th .
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W ith o ther saw types a slight topp ing  o f  the teeth  is done to  give an 
increased effect and  a longer life to  the sharpness o f  th e  to o th .

This is particu larly  recom m ended  fo r hard  tim ber. The to p p in g  is done 
as follows:

A fter filing the forw ard side o f  the too th  in the o rd inary  w ay, a few strokes 
w ith the file are given to  the rear side, care being taken  n o t to  rem ove the flat 
a t the junction  o f  the tw o sides. This is a  good  guide fo r filing the top . T he 
to p  o f  the too th  is now  filed from  the rea r a t an angle o f  a b o u t 45 degrees to  
the to o th  line. T he filing is stopped  as soon as the flat d isappears. T he to p  
face should never be longer than  1.5 m m .

Honing. A fter filing, all b u rrs should  be rem oved from  the sides o f  the teeth . 
This should  be done w ith a fine pocket stone w hich should  be lightly  draw n 
over the row o f  teeth, touching  only the parts  o f  the teeth w hich have been set. 
This stoning also adjusts the set. (See Fig. 20.)

Neglected Saws. C onstan t sharpening  o f  the teeth o f  a saw, w ithou t a t the 
same tim e keeping the gullets deep enough, has resulted in m any saws reaching 
a stage when it is no longer an econom ic p roposition  to  try an d  repa ir them  
by hand. Such saws need to  be sent aw ay fo r re-cuiting.

H andles. T he w ing-nutted  bolt-on type is preferred , as the old fashioned loop  
handle with th reads inside the grip  has the d isadvantage th a t it allow s no
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clearance for the hands when a  felling cu t is being m ade close to  the ground,, 
o r w here there are large spurs. (See Fig. 21.)

T he bolt-on type handle can be set a t right angles to  the saw (see Fig. 22), 
bu t the end o f  the hand le then projects below the saw. M oreover, co n tro l over 
the saw seems less w ith the handle in this position. (See Fig. 22.)

Cross-cutting. (Fig. 23.) S tart w ith a few sharp  and  sho rt strokes. K eep the 
hands aw ay from  the sides o f  the saw and  above all, do  n o t pu t a hand  on the 
log, near the saw cut, a t any tim e. T he b lade is qu ite likely to ju m p  ou t and 
inflict a very bad  injury.

A fter the cu t is s ta rted  saw with long easy strokes. The saw has leeth 
th ro u g h  its length and  it does its best w ork when all o f  them  are used. W hen 
tw o men are sawing, do  n o t push the saw in to  the log. This causes buckling 
an d  a crooked  cu t w hich m akes the saw m uch harder to pull. In tw o-m an 
sawing each m an should  pull only.

If  the saw begins to pinch, stop  and  p u t a wedge in the cut behind it. In 
sm all-sized stuff it is usually b e tte r to  raise the log an d  block it up from  under
n ea th  when cross-cutting . W hen saw ing resinous w oods such as pine and 
spruce, sprinkle the saw  blade occasionally  w ith paraffin.

Fig. 21. L oop  handles.

Fig. 22. W ing-nu t b o lt-on  hand les in tw o positions.

U S E  O F  T H E  C R O S S - C U T  S A W
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Fig. 23. S ta rlin g  a  c ross-cu t.

Felling. T he use o f  the saw in felling is m uch the sam e as in  cross-cutting . I t 
is im p o rtan t to  keep the b lade runn ing  stra ig h t an d  level w ith  no sag in the  
m iddle un til it is well s ta rted  in  the tree. (Fig. 24.)

I f  there is such a  sag, it will cause a " U ” -shaped cu t th ro u g h  w hich it will 
be m uch harder to  pull the saw. T he best way to  prevent this is to  grip the saw  
blade w ith one hand, alongside the handle, an d  to  be careful to  pull s tra igh t 
away from  the cut on a level w ith it. W hen the cu t is well s ta rted , the long  
steady fast-cu tting  strokes o f  the expert saw crew  can  be s ta rted . It is not 
necessary to  pull the saw deeper into the cut. T he belly in the blade will take 
care o f  tha t. Just pull the saw stra igh t o u t an d  then  let you r hands ride the 
handle back as your p artn e r pulls it his way. D o n ’t push  o r the saw blade will 
buckle. A nd d o n 't  expect you r p a rtn e r to  pull you r arm s back as well as the saw.



W hen no t in use saws are best hung  vertically so th a t there is no  chance 
o f  the ir acquiring  a perm anen t bend.
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Fig. 25. T w o w ays o f  c a rry in g  a  saw .

S A F E T Y  P R E C A U T I O N S

In carry ing  the saw, it is best to  rem ove one o f  the handles and  put the 
b lade across the shoulder w ith the teeth aw ay from  the neck. W hen tu rn ing  
w ith the saw in th is position  be very sure th a t no one is stand ing  near you. 
Saw  too th  punctures m ake very bad  w ounds. (Fig. 25.)

Fig. 26. H o w  to  carry  a saw  o n  a bicycle,
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F or long d istance carry ing, a sho rt length o f  fire hose, slit th rough  its 
length and tied over the saw teeth , will p ro tec t the edge o f  the saw, and the 
user.

N ever let an unguarded  saw ra ttle  a ro u n d  in the b o tto m  o f a lo rry  w here
it can be stepped on. T here is no qu icker way to  ru in  the filing jo b . It is
cheaper and  easier in the long run to  m ake a carry ing  rack or too l box.

If  a saw is taken on a bicycle, a rigid guard  is safest. (Fig. 26.)

Finally, rem em ber th a t the w orst accidents occur when least expected-
A lw ays  trea t you r saw w ith respect, since it has no t m erely one chisel-sharp
blade, bu t a w hole battery  o f  them . N ever let it d ro p  or fall casually aside, 
for it can spring back with force enough to  cause a  really nasty w ound.

T H E  M I D - W A L E S  S U R V E Y

By G . B. R Y L E  
D irector o f  Forestry fo r  Wales

Hill farm ing  is a touch-and-go  business an d  bu t for fairly lavish assistance 
m eted o u t to  the hill farm er in the form  o f  g ran ts o f  v arious k inds (there appear 
to  be som e fifteen different subsidies for which up land  farm s m ay be eligible) 
it is perhaps m ore " g o ” than  " to u c h ” . R ural depopu lation  has been proceeding 
apace in up land  W ales fo r very m any years an d  though  the prob lem  is possibly 
little different in W ales to  w hat it is in com parab le  up lands o f  E ngland and  
Scotland it undoub ted ly  has a m ore d irect bearing  on the ru ra l econom y o f 
the Principality  because the hill farm s constitu te  such a big p ro p o rtio n  o f  its 
total agricu ltural land.

In 1954 the W elsh A gricu ltu ra l L and Sub-C om m ission was com m anded 
to m ake a survey o f  an area  o f  nearly  300,000 acres in C ard igansh ire , 
M ontgom erysh ire and R adnorsh ire , chosen because it illustrated  the ru ra l 
depopu lation  problem  in a very acu te m anner.

T he selected te rrito ry  con tained  1,404 individual farm s, though  during  
the previous h a lf  century  782 o ther farm s had gone ou t o f  existence. O f these 
1,404 farm s, 929 were occupied by ow ners o r tenants over fifty years o f  age and 
there were only 1,147 children. The to tal popu la tion  o f  the te rrito ry  was 
10,686 (or one person per tw enty-eight acres) o f  w hom  4.808 lived on the farm s 
and the rem ainder resided in T regaron  and R hayader (abou t 1,000 each) o r in 
scattered  ham lets. It is estim ated tha t the d istric t carried  363.547 sheep an d  
lam bs (1.3 per acre afte r deducting  the areas o f  forest lands and reservoirs) 
and 26,469 cattle  and calves.

The Sub-C om m ission considered that 795 o f  the 1,404 farm s had  a doub tfu l 
or poo r fu tu re an d  th a t w hatever steps m ight be taken  to  im prove the 
agricu ltu ral productiv ity  o f  the d istric t it m ust be an tic ipated  " th a t  the num bers 
em ployed in ag ricu ltu re will con tinue to  fall for som e years yet. I t  follow s th a t 
if  rural depopu lation  is to  be checked o r reversed the rem edy m ust lie in the 
prom otion  o f  ru ra l activities o the r than ag ricu ltu re” .

The d istric t is supplied by 555 miles o f  road  (i.e., one mile per 540 acres) 
but o f  this 208 miles are o f  “ C lass III” while no less than  208 miles are 
"U nclassified”  and qu ite largely im passable for regular m o to r tran sp o rt. As
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the p roduct o f  a penny rate  ranges from  a  m ere £737 in C ard iganshire to  £806 
in  R adnorsh ire  (the rateab le value o f  the la tte r being largely swollen by a  big 
English w ater undertak ing) it will be apprecia ted  th a t the chances o f  any m ajo r 
ro ad  im provem ent schem es being pu t in hand  by norm al m eans is rem ote in 
the extrem e.

A t the tim e o f  w riting the R eport in 1955 the F orestry  C om m ission held 
26,714 acres at T arenig , H afren , M yherin , Y stw yth and  C oed S arnau  in N orth  
C onservancy and at Tow y in S outh  C onservancy. A bou t h a lf  (13,321 acres) 
h ad  been plan ted  and  there were 6,093 acres still to p lant, the rem ainder being 
ag ricu ltu ra l o r o the r unp lan tab le  land.

T he S ub-C om m ission’s op in ion  th a t the only so lu tion  to  the depopu lation  
p rob lem  was to  be found  by the developm ent o f  ru ra l industries "o th e r  than 
ag ricu ltu re” is strongly  am plified by forecasts o f  substan tia l fo restry  develop
m ent, and  the m aps w hich appear as appendices to the R eport indicate som e
100.000 acres which are considered to  be "uneconom ic fo r agricu ltu ral develop
m e n t” o r to  be o f  “ uncertain  ag ricu ltu ra l fu tu re” wherein it is an tic ipated  tha t 
“ considerab le areas will be offered for sale and acquired  by the G overnm en t 
fo r affo resta tion” .

M uch stress is m ade in the R eport on the need for a closer co -opera tion  
betw een ag ricu ltu ral an d  forestry  interests and  on the m aterial advantages 
w hich w ould accrue from  a happy  m arriage between the two interests. It is 
in te resting  therefore to  consider w hat m aterial dow ry forestry  could  bring to  the 
un ion . M arriage is an equal partnersh ip  bu t already the sta lw art critics o f  the 
R ep o rt, while no t condem ning  forestry , have assum ed for their purpose th a t 
the bride shall be a kitchen m aid, there to  serve the m aster b u t n o t to  in terfere 
in his "o ld  ways o f  life” and  above all not to d istu rb  the sheep. F orest shelter 
belts w ould  be g rand , forest roads could  link farm  to farm  an d  thence to  
civilisation, casual fo rest labou r could help on the farm s a t harvest tim e and 
fo rest fences w ould form  good boundaries to  ease the shepherding problem s.

Basically even these severest critics have got the right idea bu t they have 
com pletely  m isin terp reted  the dep th  o r the perspective o f  the problem  picture: 
they have fo rgo tten  tha t the problem  is one o f  serious and  con tinu ing  rural 
degeneration  and not ju s t one o f  sheep.

L et us assum e tha t o f  the 100,000 acres which the R eport describes as 
having a  dub ious ag ricu ltu ral fu ture 60,000 acres will in due course becom e 
available fo r forests. H ow  w ould th a t affect the district? How  could  it, toge ther 
w ith  the 19,000 acres already in hand , be m ost happily  m arried  to the 40,000 
acres which w ould rem ain under food production  w ithin this m ain forest 
m osaic an d  to the 150,000 o r so acres in the m ore p rosperous parts  o f  the 
district?

In the first place there w ould need to  be a steady increase in popu la tion .
60.000 acres prim arily  devoted to  hill sheep probably  gives em ploym ent to 
a b o u t 100 m en w ho w ould be displaced. But 60,000 acres o f  fo rest will 
u ltim ately  provide steady em ploym ent to  ab o u t 1,000 m en. This is a figure 
u p o n  which it is difficult to  ob ta in  reliable evidence b u t E uropean  and  British 
experience po in ts to  it being fairly near the m ark. The rate  at which forestry  
can  provide for this increase o f  900 men will naturally  depend upon the rate 
o f  afforesta tion , bu t as it is already evident th a t there is an abso lu te shortage 
o f  able bodied po ten tia l w oodm en in the d istric t (such has been the result o f  the 
p as t steady depopu lation) an d  as it is certain  th a t there is an  abso lu te shortage 
o f  hab itab le  dwellings in the d istrict, so it is evident th a t the provision o f
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accom m odation  m ust run  h and  in h and  w ith any useful g row th  o f  fo rest w ork. 
T here will thus be a  need to  in troduce build ing tradesm en in to  the a rea  
concurren tly  w ith the in tro d u c tio n  o f  w oodm en. T he full ro a d  net-w ork  o f  
the newly form ed forests will n o t need to  be construc ted  un til nearer the date  o f  
first th inn ing , when p roduce will have to  be ex tracted  on heavy vehicles. 
But such is the sparseness o f  existing usable roads th a t the m ain backbone o f  
the u ltim ate road  system  will need to  be construc ted  ab initio. W ithou t this, 
no t only w ould it be uneconom ic to  get men an d  m aterials to  the affo resta tion  
areas but the fire risk, w ithou t adequate  qu ick  access an d  the invaluable b reaks 
which well designed roadw ays create , w ould  be in to lerab le .

T hus in rem ote te rrain , such as m uch o f  this land  com prises, the initial 
stage o f  forest fo rm ation  will require a  larger investm ent o f  cap ita l th an  is 
norm ally required  in m ore highly pop u la ted  an d  developed lands w here the 
labou r force can usually be sm all a t  the beginning an d  w here it can  grow  
gradually  until the u ltim ate p roductive stage o f  the fo rest’s developm ent is 
reached.

The need for housing right a t the ou tse t will na tu ra lly  bring  w ith it social 
benefits which will im pinge them selves directly  upon  the w hole o f  the 
com m unity . N ow here is there any  desire th a t w oodm en shou ld  be segregated 
from  the rest o f  the com m unity  in  isolated forest villages: thus housing  will 
take the form  o f extensions to existing villages or to  the few sm all m arket 
tow ns. There will be new life instilled in to  the local shops, schools, places o f  
w orship and social centres. M aybe im proved ’bus services will follow : there 
w ould be g reater call fo r con tac t w ith the larger tow ns o f  N ew tow n an d  
A berystw yth w hich lie outside the area.

Early form ation  o f  the m ain ro ad  arteries into the forest blocks m ust qu ite  
obviously benefit the iso lated  farm steads which they will pass: they m ust even 
diverge here an d  there to  create  such access. C o -o rd ina ted  p lann ing  w hich 
will be so essential for the p ro p er econom ic developm ent o f  th is type o f  
countryside will require th a t d irect fo restry  expenditure an d  disbursem ents o u t 
o f  certain  o ther pockets will have to be pooled fo r the good o f  these areas as 
a whole: isolationist p lanning  by separate  departm en ts o f  the G overnm en t or 
Local G overnm ent m achine could  only fail to  b ring  ab o u t th a t revivification 
which is so badly  needed.

The bencfiis o f  shelter created  by forests are hard ly  yet accepted by the 
average hill farm er in W ales. T he w ork o f  W. A. C adm an  (F .C . F o rest R ecord  
N o. 22, Shelterbelts fo r  Welsh H ill Farm s) has in fact been b e tte r received in  
o ther parts o f  B ritain , but, nevertheless, an app recia tion  is beginning to aw aken. 
W hile the developm ent o f  forestry as a key industry  in m id-W ales can n o t be 
prim arily  concerned w ith sheltcrbclting  either on  a m ajor o r on a m inor scale, 
the Forestry  C om m ission will be able to  do  a lo t to  help the farm er. T he 
un ila tera l shelter benefits even o f  o u r large forest blocks are recognised by 
som e o f  o u r neighbours and  we arc now acquiring  m any com paratively  sm all 
parcels which, in course o f  years, will have a m arked  influence on the local 
clim ate, especially in the w estern po rtion  o f  the territo ry . The fo rm ation  o f  
p roperly  designed shelterbelts by farm ers them selves under Hill F arm ing  
schemes (for which 50 per cent g ran ts are available from  the M inistry  o f  
A griculture, F isheries an d  F ood) has not yet becom e popularised . T here is 
scope here fo r a jo in t cam paign by the local officers o f  the M inistry  o f  
A griculture, the F orestry  C om m ission and  the C o-operative W oodland  Societies.

M id-W ales carries a large num ber o f  sm all m arg inal farm s w here the level 
o f  subsistence is extrem ely low  an d  w hereon  in  fact there is n o t fu ll-tim e w ork
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for the occupiers. The developm ent o f  large forests will provide an abundance 
o f  part-tim e em ploym ent for the m ore industrious o f  such farm ers and their 
sons. T here is m uch to  be said in favour o f  the ow ner-occupied “ forest w orker's  
ho ld ing” , especially as these p roperties are ineligible for assistance under Hill 
Farm ing  schemes. On the o ther hand  it m ay be an ticipated  th a t m any o f  these 
sm aller farm s will also be available for acquisition  by the F orestry  C om m ission 
so th a t the rough  lands will be p lanted and  the in-bye will be form ed in to  norm al 
forest holdings.

The M id-W ales Investigation R eport (C m d 9631) covered an exceptionally  
degraded  block o f countryside, bu t the area  was selected purely as an exam ple. 
Its recom m endation  m ay be taken to apply in greater o r lesser degree to  a very 
m uch larger stretch  o f  the uplands o f  W ales. Even am ong the intensely 
industria lised  valleys o f  South  W ales scores o f  hill farm s have gone to  ru in . 
In parts  o f  B recknock and C arm arthensh ire  cond itions are equally as bad as 
in the Investigation area. N o rth w ard s into S now donia a sim ilar story  can be 
told.

But while sheep farm ing, suitably aided, rem ains a lucrative business fo r a 
few in a lowly popu la ted  countryside, any change o f  land-use, even if it results 
in bringing a new virility to  the com m unity , is bound  to  have opponents. T here 
can undoubted ly  be a  perfect m arriage o f  farm  and  forest in hill coun try , bu t 
only if it be apprecia ted  th a t both partners m ust have land on a large scale and 
th a t there m ust be qu ite a  radical departu re  from  th a t “ old way o f  life” which 
has in fact becom e a creeping paralysis.

P L A N T I N G  F O R E S T S  I N  W A L E S

By E. H A Y D N  P U G H E
Ganger, North Wales

A fter ox er twenty-five years o f  being at the receiving end o f  jibes and 
insults by alm ost every class and creed, there are evident signs th a t the tim ber 
p lan ting  industry  is beginning to  get due notice. I m yself can n o t give a definite 
answ er why, the tru th  is th a t there are several m ovem ents in W ales draw ing  
nearer to  the idea o f  silviculture. It m ust be adm itted  th a t when this industry  
was in its in fan thood  from  fifteen to twenty years ago, th a t the average m an 
could no t realise th a t anyth ing  was happening in rural W ales. T o-day, there 
are thousands realising, when they see the big lorries under their loads o f 
shapely tim ber tha t som eth ing  has indeed happened.

It can be pu t dow n as characteristic o f  hum an natu re  tha t, when we have 
condem ned anyth ing  for a long tim e, it is difficult to  praise it all o f  a sudden, 
we have to  subdue o u r adm iration  for a while before letting it go, and we have 
reason to  believe th a t this is happening  to-day. We m ight as well realise a t 
once th a t we are living in a revolu tionary  age, we have w itnessed tw o world 
w ars in the last forty  years. G one is the generation  th a t w ould no t change 
its jo b  o r occupation . T ran sp o rt by now is such a convenient fac to r th a t we 
do  no t th ink  twice ab o u t having to  w ork ten o r even tw enty miles from  hom e, 
an d  fo r th a t reason, we are not com pelled to  stick to  any jo b  because it is the 
only jo b  close to  hand.

W e in W ales are in dire need o f  a new heavy industry . Shortage o f  m en is 
a general com plain t in the slate quarries o f  N orth  W ales. If  this exodus from
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the quarries continues it can n o t be foreseen w hat will happen to them . It is 
evident, how ever, tha t m any quarrym en are fleeing from  their occupation  to 
avoid the risk o f  silicosis, and  qu ite  natu ra lly  they look for an open air jo b . 
If  the “ F o restry” , as it is called in m any places, is close a t hand , it can be an 
ideal and  in teresting  jo b  for a m an w ho em erged from  the bowels o f  the earth  
to find a health ier w ork. T h a t is one reason why we w an t this new industry  
in rural districts, because, by tran sp o rtin g  w orkers to  factories in built-up  
areas o r tow ns, we depopu late  the rural area and dislodge the m an from  his 
environm ent. W ithou t a d oub t, this is a du ty  and responsibility  th a t should  
weigh heavily on us all. We hear the cry ab o u t the depopu lated  areas often 
enough Irom  individuals an d  m ovem ents. But w ho o f  them  has a  p lan  or a 
cure to this acute problem ? But, o f  course, som e w ould  no t care to  hear this. 
Bui "W h o  hath  ears to  hear, let him  hear” . H ere we have salvation for the 
rural areas in one w ord, and  th a t is afforestation.

We o f  rural d istricts in W ales should  take to  afforesta tion  like ducks to  
w ater for the sim ple reason th a t handling  and carving different types o f  w ood 
was indeed a part o f  the cultu re o f  the place, and can be said to be inbo rn  in 
most o f  ou r forefa thers who lived in the rura l d istricts. In the old tim e when 
their lot was much harder than  w hat we know  it to  be to -day  m ost fam ilies were 
alm ost self-supporting. M any a husbandm an  kept his fam ily clad in clogs 
all the year round , their soles w ould be neat and skilfully done from  alder w ood. 
They would also eat from  w ooden vessels, an d  up  to  this day all the con tainers 
and tools for bu tte rm ak ing  are done o f  w ood. M ay the reader rem em ber th a t 
carving these articles under the big old chim ney in the evenings was their m ain 
recreation.

Even when a young m an w anted to  give his young lady a present, to  get 
engaged to  her, it w ould be useless to try and get any th ing  at a jew eller’s shop, 
or even get a ring. If  the young  man could  not carve w ood him self, he would 
know  som ebody w ho w ould carve a love spoon for him  to take to  his sw eet
heart. If he w ould w ant to get engaged, he w ould have to  get a  double love 
spoon, i.e., som ething resem bling Siam ese tw ins in spoons. (Som e o f  these 
spoons can be found even now, and also replicas by rural carvers o f  to-day.)

Since they depended so m uch on w ood, it was only natu ra l tha t they took 
a keen in terest in different sorts o f  w oods, and had a keen eye to  find the p roper 
piece o f  w ood for their requirem ent. It was a part o f  the cu ltu re o f  the rural 
d istricts, and tha t m akes it all the m ore surprising  to  hear the au thorities o f  the 
Forestry  C om m ission declare th a t we in W ales do not take enough in terest 
in afforestation . If this is a fact, it is a great d isadvantage to  W ales, an d  a 
d isadvantage to  the C om m ission also. It canno t be said th a t anybody is so 
blind that he will not adm it th a t the W elshm an is the best m an in W ales to  
grow trees in W ales, and . o f  course, the sam e th ing  applies everywhere else. 
W ho can grow  trees in Scotland like a Scotsm an?

P robably  the W elshm an is not the arden t fellow his neighbour over O ffa’s 
Dyke is. but when the W elshm an is convinced th a t a new th ing  is a good th ing 
he canno t be beaten. The Forestry  C om m ission is anxious to  get m ore 
W elshm en as Foresters, and I am  o f  the op in ion  th a t the young W elshm an 
will answ er the call in the near future.

In the m eantim e, the C om m ission m ay do  well to look to those units th a t 
have kept pu re  W elsh, as m any in the valleys o f  M erionethsh ire have done. 
M aybe these are only rare exceptions, bu t now and then a W elshm an on the 
supervisory staff is transferred  to a unit th a t is one hundred  per cen t English- 
speaking. P robab ly  an English speaking supervisor is appo in ted  to  the W elsh
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speaking unit. This m ay cause difficulties in bo th  the English and W elsh- 
speaking units.

We arc given to understand  tha t the C om m ission is very m uch alive to  the 
acu te problem  o f the depopu lation  o f  the rural districts, and has every sym pathy 
w ith those w ho try to  stem  it. Inasm uch, we can expect considerab le help in 
th is d irection , and it seems indeed th a t the best answ er to  the problem  so far, 
is the Forestry  C om m ission’s sm allholding. W e have here a chance fo r new 
fam ilies to  take ro o t in the ru ra l d istricts to  accom pany the rem ains o f  the old 
stock th a t h and  on the ir patrim ony. I t is indeed difficult to  find a better solu tion  
to  the problem  th an  this.

W e also know th a t the C om m ission is building w hole villages in d istricts 
w here a g reat acreage is p lan ted , an d  where there are no houses available for 
the w orkers dem anded in the area. Som e people are bem oaning  th a t these new 
establishm ents do  not take after the W elsh village, but seem to  take the pattern  
o f  English villages. H ardly  can we blam e the C om m ission for this. 1 for one 
w ould th ink  it is the prim e du ty  o f  those w ho w atch and  keep guard  over the 
w elfare o f  W ales to  take care o f  the d o ’s an d  d o n 'ts  rela ting  to  the W elshness 
o f  the new village ra th e r than sit on the fence to  find faults.

This is w hat the position  looks like a t present. The C om m ission is grow ing 
tim ber in W ales. We have every reason to  believe that the C om m ission is 
anxious tha t we W elshm en do  lake the forem ost part in this industry  in W ales. 
On the o ther h and  there is a class o f  people jealously  w atching the Welsh 
cu ltu re w ho cast a suspicious eye on every m ove tha t is con trary  to  their ideas. 
A fter looking at the position from  every angle, I canno t w hatever find any 
p ro o f tha t the Forestry  C om m ission is doing anyth ing  tha t is detrim ental to 
the W elsh way o f  living.

All th a t is w anted, and w hat is m ostly lacking, is m utual understand ing  
and  co-operation . T he C om m ission adm its m any m istakes in the past, and it 
does n o t guaran tee  th a t it will no t do  even m ore in the future, but it will claim  
th a t it is always ready to  listen, and  take heed o f  suggestions regarding to  the 
relation  between the W elsh custom s and  tim ber p lanting.

W e m entioned in the first parag raph  th a t the Forestry Com m ission had 
been subject to m any jibes and insults. W here did these com e front? One is 
tem pted  to  ask, and did the C om m ission deserve such treatm ent? O ne can 
say w ithout hesitation  th a t m ost o f  the upbraid ing  cam e from  the farm ing 
fra tern ity  and w hether it was right o r w rong it can safely be said tha t most o f  
it was the result o f  lack o f  understanding , and co-operation  between silviculture 
an d  agriculture. This is a g reat pity too, for agricu ltu re could have gained 
m ore often than not from  a better understanding.

I f  we travel along and across W ales, m any a poor old slope can be seen, 
to o  poo r really fo r sheep grazing under its heavy crop  o f  bracken. This w ould 
be the ideal place to grow  trees; larch trees, for instance, would relish it. If the 
Com m ission could get m ore o f  th is type o f  land, there would be much less 
o f  the better sheep grazing land planted with trees. The farm er w ould be repaid  
tw ofold also in shelter for his stock which he would soon gain from  these 
scattered p lan tations.

N ow  and then we hear an o th er com plain t also, "T h a t o u r forests and  
p lan ta tions are m uch too  uniform , and  m o n o to n o u s” . If there is a cause for a 
com plain t here, it can be attribu ted  to  the fact th a t whole farm s, and som etim es 
estates, have been planted. We should  certainly have m ore variety in the co lour 
o f  the landscape as a whole if the above suggestion was adopted .
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M utual understand ing  and  co -opera tion  have already been m entioned. 
Is it possible to  carry  these farther? I have in m ind w hilst w riting these lines, a 
piece o f  land tha t has been bough t by the Forestry  C om m ission, and will be 
p lanted in due course. It rises to  ab o u t fourteen hundred  feet above sea level. 
M uch o f  it can be said to  be fairly good sheep grazing land. B ordering  w ith 
this land but nearer sea level is an o\d jfr id d  (sheep w alk) covered with a thick 
crop  o f b racken, w ith a road  sk irting  it. It can be safely said th a t sheep w ould 
thrive m uch better on the land belonging to  the C om m ission and w ithou t 
doub t, the old jfr id d  is useless except to  grow  trees.

C ould m ore be done in this d irection? T h a t is to  change parts o f  land, if  
it is obvious tha t bo th  parties were to gain from  such transactions. If  this could  
be done on a larger scale it w ould certainly do much to  alleviate the ill-feeling 
that has prevailed between tw o industries tha t have so much in com m on.

We W elshm en o f  every party  m ight as well realise that we m ust grow  tim ber 
in W ales. It does not m atte r a bit w hether ou r P arliam ent will be a t Sain t 
S tephens or nearer Saint F agans, we m ust have tim ber and  the sooner we p lan t 
it. the sooner it will be o f  som e use to  us.

A fter all is said, w hat can be m ore stately and  perm anen t than  trees? W hat 
better heritage could a fa ther leave for his children on a farm  than  an abundance 
o f  grow ing trees, be they hardw oods o r conifers?

W e o f  the W elsh nation  are ap t to  take exam ples from  the Bible to press 
a point hom e. W hat o f  the story o f  A braham  w hen, getting  on in years, he 
decided to  leave som eth ing  afte r him  that w ould be perm anent? “ A nd A braham  
planted  a grove o f  trees in B cer-Sheba” .

T H E  C H I  L T E R N S  P R O  J E C T — 1 9 5 1 /1 9 5 6  

By J. L. D A V ID SO N
D istrict Officer, East England

In several respects the w oodlands o f  the C hillern  Hills presen t features o f 
o u ts tan d in g  in terest to  foresters. They form  one o f  the m ost heavily w ooded 
parts o f  the coun try  and have a long trad ition  o f  m anagem ent in association  
with which there has grown up one o f  the leading fu rn itu re  m anufactu ring  
cen tres o f  G rea t B ritain . An unusually  high p ro p o rtio n  o f  the w oodland  area  
has survived w ar felling as high forest in the eighty to  150 year age class. T he 
im portance o f  the con tribu tion  these w oods can m ake to  the national forest 
estate  was recognised at an early date  by the F orestry  C om m ission and  in 1951 
the m ain part o f  the area was m ade the subject o f  special study com bined  with 
a  scheme for im proved m anagem ent by the launching  o f  a schem e under the 
title o f  the C hilterns Project. A t the tim e the C om m ission’s Private W oodland  
w ork was very much less intensive than now, and although  this w ork elsew here 
has reached a stage equal to  th a t envisaged for the C hilterns, so th a t it is 
scarcely possible to  consider the Project as d istinct from  sim ilar w ork in o ther 
parts  o f  the d istric t, it rem ains an area with special considerations. A review 
o f  progress m ade since the launching  o f  the schem e five years ago may be o f 
interest.

The area chosen was th a t part o f  the C hiltern  Hills between the T ham es 
in the south and the W endover/A m ersham  road  in the no rth , bounded  on the
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west by the m ain chalk escarpm ent, and on the cast separated  from  the still 
well w ooded but largely suburbanised  parts by the line A m ersham /B eaconslield / 
B ourne End. It is a stretch  o f low chalk hills with mixed farm ing in the valleys, 
the low er slopes, and on the b road  plateaux o f the tops. W oodlands mainly 
occupy the tops o f  the narrow er ridges and the steeper upper slopes o f the 
valleys, where they form  the characteristic  hangings. The chalk is well covered 
w ith clay-w ith-flints on the tops o f  the hills, in the valleys, and on gentle slopes, 
bu t where the gradient is steep this cover is shallow  or replaced by a few inches
o f  chalky soil. W here not covered by w oodland  these steeper slopes produce
only poo r grazing barely able to com pete with the invasion o f  shrubby species 
typical o f  chalk lands. The whole area  taken into special consideration  is
150,000 acres o f  which 27,000 acres are classified as w oodland , described 
in 1951 as follows:

High Forest, b roadleaved . .  20,000 acres
conifer and  mixed 2,300

C oppice and  C oppice w ith S tandards 600
Scrub and  D evastated  . . 2,200
Bare, m ainly w ar felling 1,900 „

The im portance o f the broadleaved con tribu tion  will be noted . A lm ost 
the whole is beech though there are a few stands o f oak and ash, and  m any o f  
the beech w oods contain  a small p ropo rtion  o f  ash. oak, an d  cherry. O f the 
beech it is estim ated tha t 80 per cent is aged 100 years o r m ore, 15 per cent from  
fifty to  100 (m ainly seventy to 100), and only 5 per cent is under fifty (m ainly 
recent planting).

T he purpose o f  the Project idea was the investigation o f  the m anagem ent 
and  silviculture o f  the area  leading to  a cam paign to  stop  the de terio ra tion  o f  
the w oods which was recognised as tak ing  place, and the resto ra tion  o f  those 
w oods which had  already suffered to a condition  o f  full productiv ity . Since 
alm ost the w hole o f  the w oodland area was (and still is) privately ow ned the 
closest co -operation  o f  ow ners was sought, a program m e o f research on n a tu ra l 
regeneration  o f  beech started  at the C om m ission’s W atlington Forest, and a 
D istrict Office opened at Princes R isborough  to  serve as the focal point for the 
collection and d istribu tion  o f  in form ation .

D uring  the past five years every wood has been visited and  reported  upon, 
the ow ners or agents contacted  and the m anagem ent discussed. The record  
o f  ow nerships o f  w oodland which has been com piled on a set o f  six-inch 
O rdnance Survey sheets shows the present position to  be:

Estates with over 500 acres o f  w oodland  14 with 11,900 acres
„ „ 150/500 acres o f  w oodland  . .  32 ., 8,900

under 150 acres o f  w oodland  . .  163 ., 4,500 „
F orestry  Com m ission holdings 1,700 „

(It should be noted th a t the above figures as with o thers quoted  in this article  
do  no t include the m any small w oods o f under five acres on any one estate.)

In 1951 the Com m ission held only ab o u t 300 acres at W atlington F orest. 
T hough  sm all, th is and o ther m ore recently acquired areas have played an 
im p o rtan t role for research and dem onstration  purposes.

W ith a few notable exceptions the m anagem ent o f  the w oods was 
un im aginative and founded on a form  o f selection system  which had com e to be
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regarded as trad itional to the area, if  indeed there was any policy at all. T he 
general a ttitu d e  was well expressed by several estate ow ners w ho w ould display 
old estate m aps po in ting  o u t th a t the w oods h ad  survived a policy o f  selection 
felling w ith na tu ra l regeneration  for generations and  provided a regular annua l 
o u ttu rn  o f  tim ber which was a m ain source o f  incom e for the estates. S cant 
atten tion  was paid to the w arnings o f  a num ber o f  experienced foresters who, 
fo r the past th irty  years an d  m ore, had po in ted  ou t the obvious lack o f  
regeneration , and very little atten tion  was given to p ro p er cond itions fo r the 
grow th o f  the older age-classes. It was not apprecia ted  th a t, a lthough  cond itions 
a  century  ago, when m any o f  the w oods probably  con tained  a reasonably  
balanced m ix ture o f  age classes an d  there was an adequate  m arket fo r sm all 
as well as m atu re  tim ber, m ay have provided g rounds fo r con tinuous op era tio n  
o f  a selection system , subsequent im portan t changes in the m arkets had forced 
owners to  change their felling policy and  with th a t the w hole s truc tu re  o f  the 
woods. N early  all the w oods can now, for all practical purposes, be regarded 
as even-aged, an d  a  con tinuance o f  the selective felling which was practised so 
widely could only lead to  fu rth e r deterio ra tion  o f  the woods.

W ith the decline o f the bodgers w ho fashioned fu rn itu re  parts  from  the 
small g irthed tim ber, and  the grow th o f  m odern  mills dem and ing  larger logs, 
thinnings becam e neglected. One result o f  this is seen in the large areas o f  dense 
beech w oodland  w ith trees o f  sm all girth  which, from  their age and  site, should  
have been reaching the larger g irths o f  m atu re trees such as the local fu rn itu re  
trade requires. W hether, w ith trea tm en t at this late stage, they will im prove 
appreciably rem ains to  be seen, but m easurem ents m ade in W atling ton  F orest 
give hope o f  a t least partial success.

W hile th inn ing  was neglected, selective felling o f  the m ore m atu re trees 
continued  w ithout a break. M any ow ners, especially on the larger w ood land  
estates, rely on an annual incom e from  their w oods w hich they are entitled  
to expect, but because o f  the low prices which have prevailed for a very long 
time, up to  a few years ago they found tha t this incom e could  be gained only 
by felling trees o f  good quality . The result has been an ever increasing p ro p o r
tion o f  poor quality  trees in the oldest age-class.

The th ird  fac to r in the de terio ra tion  o f  the w oods has been the alm ost 
total lack o f  regeneration . T hough  a larger p art o f  the C hiltern  w oods than  is 
perhaps generally realised was probab ly  p lan ted  a cen tury  o r m ore ago, an d  
som e p lan ting  has been done since, the trad itional m ethod has been to  rely 
011 natu ra l regeneration . In few w oods are there any appreciab le quan tities o f  
trees under seventy years o f  age, and m uch o f  w hat little natu ra l regeneration  
there is has so suffered from  lack o f  a tten tion  tha t it is useless. On the o ther 
hand there are large stands resulting from  natu ra l regeneration  o f  only a little 
over seventy years ago. Several reasons have been advanced  to  explain this 
failure. T hough rabb its were ab u n d a n t till recently, and  m ust have destroyed 
vast num bers o f  seedlings, it seems p robable tha t a m ain co n trib u to ry  cause 
has been the increased density  o f  m any stands resulting from  the neglect o f  
thinning, w ith its associated  deterio ra tion  o f  the upper soil conditions, relatively 
poorer p roduction  o f  seed from  the narrow  crow ns, and  the reduced vigour 
o f  seedlings to  w ithstand a ttacks from  insects in the relatively dark e r an d  d rier 
conditions under a heavy canopy. I t is noticeable th a t in the few w oods w ith 
trees o f  really mixed ages, as w ould be norm al in a selection forest and  as m ay 
have been com m on in the C hilterns at one tim e, the w oods present a very m uch 
m ore open appearance than  the average C hilterns w oods o f  to-day. It is also 
noticed th a t where the soil is frequently  d istu rbed , as w here the public have free 
access to  woods, regeneration  is frequently  plentiful. F u rth e r research on the
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problem s connected w ith natu ra l regeneration  o f  beech is in progress in the 
C om m ission’s W atlington Forest.

D uring  the past five years there has been increasing atten tion  given by 
w oodland  ow ners to these m atters. T hrough  persuasion and dem onstra tion , 
especially during  felling licence inspections, the need for adequate th inn ing  has 
becom e well recognised and the greater part o f  the tim ber from  the C hiltern  
w oods to -day com es from  thinnings. It is encourag ing  that the C om m ission’s 
officers are frequently  consulted  on the m ark ing  o f  the thinnings and although  
there  is the though t o f  sm ooth ing  the passage o f  the subsequent felling licence, 
there is a very genuine desire am ong m ost ow ners to  trea t the w oods on proper 
silv icultural principles. Since the w ar there has been little real difficulty in 
finding a reasonable m arket for the sm aller lim ber and this has, o f  course, 
been a great help. T hough it is difficult to separate  genuine th innings from  
selective final fellings which are often carried  ou t at the sam e time, an analysis 
o f  the record o f  felling licences issued indicates a rate o f  th inn ing  o f  ab o u t 400 
acres a year in the o lder beech woods. T here has, in addition , been alm ost
1,000 acres o f  th inn ing  done in the five years in the younger stands o f  conifer 
an d  broadleaved species and in the m iddle age class o f  conifers.

Selective final felling o f  m ature trees has continued , but em phasis has been 
placed on the rem oval o f  a m uch higher num ber o f  the poorer quality  trees an d  
the re  is a slow' m ovem ent aw ay from  the purely selective felling o f  fo rm er 
years tow ards seeding fellings under a g roup  system o f natural regeneration , 
o r  m ore recently the shellerw ood com partm en t system. W hatever the system , 
all felling licences are backed by restocking conditions. Since natu ra l regenera
tion  is generally the aim . except in very understocked w oods w here clearing 
an d  rep lan ting  is necessary, ow ners have been encouraged to  retain  sufficient 
o f  the best o f  the ir trees for seed production . T hough the tendency to  fell 
th e  best and leave the poo rer trees has been very largely reversed, it was not 
w ithou t som e difficulty at first du ring  consideration  o f  felling licences; but the 
position  is generally accepted now and it is rarely necessary to  criticise the 
m ark ing  o f  fellings.

It has been m entioned that natural regeneration  rem ains the basic policy 
in m ost o f  the woods. T hough it has not been successful in m ain ta in ing  the 
w oods in the past ha lf century , experim ents in scarifying the g round  du ring  the
fall o f  m ast in 1950 were m ost encouraging. T hough on a small scale the results
have been well publicised with the result th a t in the first good fall o f m ast 
since then, which has taken place this (1956) au tum n , a t least 600 acres have 
been given fairly intensive trea tm en t. C om bined w ith the alm ost to ta l absence 
o f  rabb its there is hope o f  satisfactory  regeneration o f  considerab le areas. A t 
the sam e tim e there is general w illingness to  accept the responsibility  o f  p lan ting  
w ithin a reasonable tim e should natu ra l regeneration  fail.

The areas p lan ted  du ring  the past five years have been:

D edicated  and  A pproved W oodlands e s ta te s . . 505 acres
O ther estates (m ostly with g ran t aid) 300 „
F orestry  C om m ission 451

1,256 „

M ost o f  the p lan ting  has been done in the past three years and although  
th e  ra te  is adequate  to  achieve the restocking o f  the bare and derelict w ood land  
w ithin a reasonable tim e it is very very far from  adequate  when consideration
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is given to  the very large areas o f  m atu re an d  near m atu re w ood land  m uch of 
which is poor in quality  and productiv ity . It seems unlikely th a t a big increase 
in the rate o f  p lan ting  can be expected in the near fu ture because o f  labour 
shortages, especially for m ain tenance o f  young  p lan ta tions, bu t if  im proved 
technique in p rom oting  na tu ra l regeneration  is successful m uch o f  the difficulty 
may be overcom e. M ost p lan ta tio n s have been m ade w ith m ixtures o f  conifer 
and  beech. The econom ic and cu ltu ral advantages o f  the conifer are well 
recognised, bu t there is room  for m uch g rea ter a tten tion  to  the use o f  alternative 
species on som e o f  the poo rer sites and in m ixture with the beech in the older 
w oods when they are regenerated. Such m ixtures m ight p revent the poo r soil 
cond itions which are noticeable in m any o f  the pure beech w oods on the m ore 
acid sites.

The increased interest in p lanned  m anagem ent is reflected in the progress 
m ade w ith A pproved  P lans. T he tab le below  shows details o f  the present 
position with the 1951 position  in parenthesis:

Under Approved M anagem ent—
D edicated
A pproved  W oodlands 
P reparing  plan fo r approval 
F orestry  C om m ission A reas

Other Estates—
S uitable fo r D edication :

O ver 250 acres 10 estates w ith 5.800 acres
150/250 acres 8 ., .. 1,300
U nder 150 acres 32 „ „ 2,500 „

9,600 .,

M iscellaneo us—
U nder negotiation  for F orestry  C om 

m ission acquisition  . .  . .  500 acres
“ Sm all W oods” . .  125 estates w ith 1,800 „

26,900

M ore than ha lf o f  the estates which have not yet agreed to  prepare a p lan  
for approval are not opposed to  the idea in princip le, b u t are ho ld ing  back on 
the g rounds tha t they canno t undertake any schem e until they m anage to  find 
the necessary labour. This is a very real difficulty in the d istrict. It is hoped 
that the recently form ed co-operative society will be able to  help particu larly  
the sm aller estates. A m ong the estates w here there is no suggestion o f  p reparing  
a plan at present are a num ber o f  tim ber m erchants ow ning extensive b locks 
bu t m ainly o f  m ature and near m ature tim ber not requ iring  m uch m anagem ent 
until a decision is taken to  fell and the restocking question  arises.

N ot all the p lans are  as sa tisfactory  as m ight have been hoped, bu t they 
give som e assurance o f  p ro tec tion  against fu rthe r deterio ra tion  and the 
resto ra tion  o f  the derelict areas and  bare land. T he m ore even-aged character

13 (2) estates w ith 5,400 (1,200) acres 
16(0 ) ., ., 6 ,100 (0 )
5 „ .. 1,800

1,700(300)

15,000



3 2 JO U R N A L  OF T H E FO RESTR Y  C O M M ISSIO N

o f the w oods is recognised in m ost plans by the em ploym ent ol g roup  or 
shelterw ood com partm en t regeneration  system s in the older w oods and  clear 
felling follow ed by p lan ting  in the poorly stocked and derelict areas. A few 
still cling to  the system  o f selective fellings. T he m ore uniform -aged system s 
are being encouraged  not only because o f  the condition  o f  the w oods but 
because they enable the ow ner to concen tra te  his regeneration  efforts on sm aller 
and  well defined areas instead o f  over large areas where the con tro l (m ade 
m uch tigh ter by restocking conditions a ttached  to felling licences or ded ication) 
is less easy and has, in the past, been too  often lost.

T hough the C om m ission 's activities were viewed w ith som e suspicion a t 
first, despite the sup p o rt given by the Royal Forestry  Society and a few leading 
w oodland  ow ners, relations have now im proved very greatly and there are only 
tw o o r three estates o f  any im portance where its officers are not w elcom ed. 
T he cu rren t problem  is not one o f  seeking the co -operation  o f  ow ners so m uch 
as keeping up with the num erous requests for advice and assistance. T he 
recent reorganisation  o f duties to  include both  Private W oodland  and  S tate  
Forest w ork has been o f  very great help. It m akes possible not only easier 
arrangem ents fo r dem onstra ting  po in ts to  ow ners in the C om m ission’s w oods 
b u t allows the D istrict Officer to  speak with m uch g reater au tho rity  on day-to- 
day m atters o f  costs and m ethods. This is an im p o rtan t po in t w ith m ost ow ners 
an d  has been a very great help in gaining their confidence. The sm aller area  
o f  the D istrict is also m aking possible a m ore in tim ate know ledge o f  the w oods, 
w hich is m ore essential now th a t the initial con tac ts have been m ade du ring  
the past five years. The D istrict Office is. in fact, becom ing the focal point fo r 
the in terchange o f  in form ation  on m atters o f  all k inds relating to w oodland  
w ork, as was envisaged in the scheme.

H I S T O R Y  O F  R A T A G A N  F O R E S T

By R. O. D R U M M O N D  
Divisional Officer

This account o f  Ratagan Forest in the North Conservancy 
o f  Sco tland  was written by M r. D rum m ond when he was D istrict 
Officer in charge o f  this area in 1951. It has been included, 
though in abbreviated fo rm , as an exam ple o f  the way in which 
such Forest H istories m ay be set out, and also as an interesting  
record o f  Commission activities in the W estern Highlands.

I. Situation
R atagan  F o rest takes its nam e from  the sheep farm  which was acqu ired  to  

form  it. The forest is divided in to  tw o sections, separated  by the w atershed 
ru nn ing  parallel to  the sou th  shore o f  Loch D uich; this w atershed also form s 
the coun ty  b oundary  between R oss-shire (on the north-w est) and  Inverness-shire 
(on the south-east).

R atagan  section lies in Ross-shire in the parish  o f  G lenshiel. and  M oyle 
section lies in Inverness-shire in the parish  o f  G lenelg.

The forest as a whole lies between the south  shore o f  Loch D uich, near the 
head o f  tha t sea-loch, and  G lenm ore. It was acqu ired  by feu from  Colonel 
Baillie o f  D ochfour in 1921.
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Kyle o f  Lochalsh is the nearest railw ay sta tion , tw enty-tw o miles by ro ad  
from  R atagan  H ouse. A  steep an d  tw isting ro ad  leads over the to p  o f  the 
w atershed (M am  R atagain ) to  the M oyle section and  thence to  G lenelg on the 
Sound o f  Sleat.

II. Area and Utilisation
T he to tal area  acquired  was 2,481 acres, o f  which 1,693 acres have been 

com partm en ted . O f the com partm en ted  area, 1,563.5 acres are under p lan ta 
tions, and the rest com prises b lanks, m ainly lying along  the high exposed top  
edges o f  com partm en ts. Forest W orkers H oldings, includ ing  grazing ou truns, 
cover a fu rthe r 174 acres o f  the uncom partm en ted  area, and the rem aining 
uncom partm en ted  area  is unp lan ted  an d  unp lan tab le , lying on the exposed 
ridge w atershed  between the two sections.

T here were no acqu ired  p lan ta tions.

A nursery was s ta rted  at R a tagan  in 1923 o f  ab o u t tw o to  th ree acres in 
extent. In 1927 the area was increased to  four acres by the add ition  o f  an acre 
o f nursery  at M oyle. In 1931 the R a tagan  nursery was increased by a fu rth er 
two acres. In 1934 M oyle nursery was ab an d o n ed  and p lan ted  up, and  the 
R atagan  nursery was steadily reduced until only one acre rem ained  in 1936. 
Seed beds were sown annually  until 1933, and thereafter the nursery  was used 
for lining o u t only. This small nursery con tinued  until 1947, when it was 
finally closed dow n and sown to grass and let for grazing, as had been done w ith 
the rest.

III. Physiography
R atagan  section lies on the m odera te  to  steep slopes along  the sou thern  

shore o f  Loch D uich, w ith a north -easterly  aspect, rising from  sea level to  a 
height o f  ab o u t 1,200 feet on the w atershed, in a horizon tal d istance o f  som e 
4,500 feel.

In the R atagan  section there are  two m ain stream s cu tting  dow n th rough  
the p lan ta tions, the A llt R a tagain  an d  the A llt na h-Inghinn . These are deeply 
cut and  steep sided, w ith precip itous walls and  w aterfalls on the ir upper reaches. 
The slope is also cu t in to  deeply by m any sm aller burns.

M oyle section lies on the south-w esterly  face o f  the slopes dow n from  the 
w atershed to  the G lenm ore river. H ere there are tw o m ain  stream s, A llt C hoire 
T horrla ich  an d  the A llt L ionagah . These stream s are n o t so deeply cu t as on 
R atagan , b u t have broken  rocky beds an d  steep sides in the ir upper reaches.

The M oyle section is m ore gently sloping than R a tagan , rising from  ab o u t 
200 feet along  the G lenm ore valley b o tto m  to  1.200 feet on the w atershed, in a 
horizontal d istance o f  som e 8.000 feet.

E xposure is not a serious factor in either section, except a t the top  lim its 
o f p lan ting  generally, and  at the north-w est edge o f  R a tagan , in particu lar, 
where the effects o f  exposure are noticeable bu t not serious.

IV. Geology and Soils
The geological fo rm ation  is m ainly granite, w ith schist com ing in at the 

southern co rner o f  the forest. This is m uch decom posed  near the surface in 
parts.

Soils are generally reddish-brow n, loose and  gritty . T he soi lis very shallow  
on the steeper upper slopes o f  R a tagan , bu t is generally o f  good dep th  on the 
M oyle side.
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P eat has form ed and  accum ulated  to  a dep th  o f  up to  three feet on the 
flats above R atagan  H ouse, and  a t the sou thern  end (and  in patches th ro u g h o u t) 
on the M oyle section.

O n ridges and  knolls on  the R atagan  side, a shallow , tough  peat layer has 
developed, four to  six inches in dep th .

V. Vegetation
A t the tim e o f  acquisition , the vegetation  was m ainly Nardus, Festuca, 

M olinia  and Scirpus on  the h igher slopes, w ith A nthoxanthum  and fine m oun ta in  
grasses becom ing m ore com m on on  the low er slopes.

Juncus, bog m yrtle an d  Eriophorum, w ith som e bog asphodel. Sphagnum  
and lichen occurred  in  the w etter an d  peaty  places.

H eather was m ainly confined to  patches on the higher slopes. Bracken 
was com m only found , particu larly  on the low er slopes. T here was no tim ber 
on the area, and  only a  very little birch scrub, w hich was m ainly confined to 
the sides o f  stream s.

A t the present tim e, the vegetation  has been alm ost com pletely suppressed 
over the bulk o f  the a rea  w here spruces and  D ouglas fir were p lanted , and  have 
becom e established. In checked areas so p lan ted , there is usually a w eakened 
Calluna vulgaris g row th, w ith ab u n d a n t Sphagnum , H ylocom ium  and  occasional 
Polytrichum  and  liverw ort.

Bracken is still com m on in the M oyle section on rides, under larch an d  
w here canopy is still no t closed.

U nder larches there is still a  plentiful g round  vegetation o f  grasses (Holcus 
spp. Aira caespitosa), O xalis acetosella, D igitalis and  Primula  and m osses 
(Thuidium , M nium , Plagiothecium, H ylocom ium  being com m on, Polytrichum, 
Dicranum, Catherinea undulata  an d  liverw orts local).

VI. Meteorology
T he average annual rainfall is ab o u t 75 inches and  is evenly d istribu ted  

th ro u g h  the year, w ith M ay usually the driest m onth . Snow  rarely lies fo r long 
o r to  a g reat dep th , an d  then only on the high land between the two sections, 
generally above the to p  lim its o f  planting.

B oth  late and  early  frosts are seldom  o f an in tensity  to  cause any dam age. 
T he only recorded  instance o f  frost dam age was from  a  severe late frost in 
M ay, 1935. A  little dam age from  the sam e cause occurred  in 1945.

P revailing w inds are from  the south-w est and  often reach gale force. But 
the forest is now here directly exposed and little dam age is an tic ipated  o r has 
occurred  except by freak sto rm s, and  on the upper lim its o f  M oyle planting . 
Such sm all blow s as have occurred  are usually confined to  sm all w et patches 
w ith p o o r drainage an d  fast grow th.

VII. Risks
The danger from  fire is not very serious as the a rea  is, on  the whole, wet. 

T he m ain sources o f  danger are from  fires on the roadside or in  the forest, 
s ta rted  by hikers o r roadm en, and , to  a  less extent, m u irb u m in g  by neighbours. 
F o rtunate ly , m ost o f  the roadside p lan ta tions on  R a tagan  side have now  grow n 
beyond  the m ost dangerous stage.

T he only  fire w hich occurred  in  this forest was in  M arch , 1929, w hen som ?
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fifty acres o f  P .23 and  P.24 were destroyed  by a  lire s ta rtin g  on the roadside. 
This was rep lan ted  in P .30.

R oe deer are still p lentiful and  do  som e dam age annually . R abb its  are 
plentifu l ou tside the forest, bu t are kept well in check an d  do little o r no d am age 
to  the p lan ta tions. Voles gave g reat troub le  in 1935, b u t n o t since then.

Both sections o f  the forest h a rb o u r sheep, w here grazing and  shelter u n d e r 
larch  is a ttractive . Fence m ain tenance and  periodic drives before lam bing  help 
to  keep them  ou t, b u t there is always a  sm all popu la tion . T hey do  little o r  no  
dam age now.

R ed deer, which were p lentiful in the early years, are  now  uncom m on an d  
do little o r no dam age. T here have been no  insect a ttacks o f  any im portance.

As regards fungi, dam age to  E uropean  larch  th ro u g h  d ie-back an d  D asys- 
cypha calycina  has been an d  still is serious, though  the clim ax o f  the a ttac k  
appears to  have passed.

A b o u t two acres o f  D ouglas fir are dying from  an  a ttack  o f  Phaecryptopus 
gaum anii first no ted  in 1950 spring. N o o ther fungal a ttack s o f  any im portance 
have been observed.

VIII. Roads

A p art from  the C oun ty  ro ad  from  R atagan  over M am  R atagain  to  G lenelg, 
and  the forest road  from  tha t in to  M oyle F orest W orkers H oldings, there w ere 
no roads in the forest until 1946. T here  were, how ever, a num ber o f  useful 
inspection foo tpaths.

In 1946, a s ta rt was m ade, m ainly by hand  w ork, on pu tting  in roads to  
the areas w here th inn ing  was becom ing necessary. This w ork con tinued  by 
hand  and w ith increasing use o f  bulldozers and a dum per until 1949-50, w hen 
a full p rogram m e laying o u t a road  system  and feeder tracks which w ould tap  
all areas likely to  becom e ready for th inn ing  up  to  the end o f  1954, was draw n 
up. By 1951, good progress had been m ade, and it is hoped th a t the end o f  
1952 will see the com pletion  o f  the above program m e.

Thinnings were in arrea rs for lack o f  roads at the end o f  the w ar, an d  are 
still delayed for this reason, bu t the position  is now  satisfactory  as the new  roads 
should  enable us to  catch  up.

IX. Labour

L abour has been adequate  generally for the R atagan  section, from  local 
residents an d  F orest W orkers H oldings.

A t M oyle, also, the position  has always been fairly satisfactory , by using 
a bothy a t tha t fo rest to  accom m odate  the ex tra  five to  eigh t m en no t available 
from  local residents an d  F o rest W orkers H oldings.

T here are three F o rest H old ings in R a ta g an  section, and  two F o rest 
H oldings a t M oyle.

Eight new houses are in process o f  erection  a t R a tagan , and  som e lab o u r 
m ay be available for M oyle from  the six new houses now  in course o f  erection 
a t G lenelg. The hostel a t M oyle will then be closed dow n, an d  labou r 
transpo rted  to  M oyle to the extent necessary.



X. Silviculture

(i) P repara tion  of Ground

(a) Fencing
T he first enclosure for P .23 was m ade for th a t year's  w ork only, bu t in the 

follow ing year the whole o f  R a tagan  section was fenced in. The fence was all 
rab b it and stock proof, but was m ade deer p ro o f only on those sections w here 
red deer were m ost likely to  get in.

At M oyle, the procedure was sim ilar, a sta rt on fencing being m ade in 
1928 and final enclosure being com pleted  in 1932. the fencing ju s t keeping ab o u t 
a  year ahead o f  the p lan ting  until then, to enable rabb its  and  o ther verm in to 
be b ro u g h t under con tro l ju s t in time.

(b) W eeding and Scrub Cutting
T here w as little scrub to  clear, but such as there was was cut ou t and  bu rn t 

a  year ahead  o f  p lanting . Bracken grow th was heavy on m ost o f  the areas 
p lan ted  up, and  this was cu t over, often twice in the year, o r som etim es for 
tw o years, before p lanting . H eather grow th was patchy and m ainly confined 
to  the higher g round , and there is no record  o f  th is having been bu rn t o r cut 
p rio r to  planting .

(c) D rainage and Turfing
Very little drainage was done in the first year or tw o, bu t becam e p rogres

sively m ore intensive as the need for it becam e apparen t, and the m ethod o f  
tu r f  p lan ting  becam e established practice. Thus, in the first year o r two, an 
average o f  som e tw o-and -a-half chains o f  d ra ins per acre were cut, but this 
increased to som e twenty-five chains per acre in 1930 and subsequent years. 
T h e  increase was also partly  due to  the fact that the best natu ra lly  drained  
slopes were taken up for p lan ting  first.

(ii) Choice of Species
A ppendix  111 show s the areas o f  each species originally  claim ed as p lan ted , 

a n d  the areas o f  each species as they exist in 1951. A part from  changes due to  
ad ju stm en ts o f  areas, and rep lan ting  o f  a bu rn t area  o f  som e fifty acres, the 
changes in p ro p o rtio n s o f  the species p lanted are slight. This tends to  confirm  
the  opinion th a t the original choice o f  species was usually sound. R oughly , 
th e  percentages o f  species p lan ted  an d  still existing are:

S itka spruce. 48% ; N orw ay  spruce 19% ; E uropean larch, 9% ; Japanese
larch . 9 % ; Hy'brid larch , 5% : P inus co n to rta . Scots pine and m ounta in
pine together, 5% ; Thuja , Tsuga. Abies grandis and Abies nobilis. 2 .5% ;
D ouglas fir, 2.5 %.

The only serious criticism  o f choice o f  species is tha t E uropean larch has 
been planted  too  extensively on doubtfu l areas. Serious losses from  canker 
an d  die-back have occurred and are still occurring (though the clim ax o f  the 
a ttac k s  seem now to be past) and the crop  which rem ains will always be very 
open. A ttem pts to underp lan t have been m ade on a m edium  to small scale, 
using beech. Abies nobilis and  Abies grandis. and  spruces, but these have largely 
failed due to concen tra tion  o f  roe deer on such patches. The p roper policy 
now  is p robab ly  to wait until the rem aining trees reach an exploitable size, 
a n d  then to  decide w hether to  accept them  as the crop, or to  fell, fence and 
rep lan t.

A lesser criticism  possible is that D ouglas fir generally is o f  p o o r quality , 
an d  Sitka spruce would probably  have p roduced  as great o r greater volum e
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and o f  b e tte r quality ; and , finally, th a t, from  the areas still in  check, it appears 
th a t m any very d oub tfu l patches were p lan ted  u p  which it w ould  probab ly  
have been b e tte r to  leave unp lan ted , an d  th a t on the R atagan  side p lan ting  
w as originally  carried  to o  high up the hill.

C hanges o f  species by bea ting  up have n o t occurred  to  any g rea t extent. 
In  general, it is tru e  to  say th a t excessive bea ting  up was done up  to  a b o u t 1932. 
F o r  as m any as three years afte r p lan ting  (in each area  p lan ted  up  to  ab o u t 
1932) very extensive bea ting  up w as done, using the sam e species as originally  
p lan ted . F rom  a b o u t 1932, the increasing use o f  spruces an d  Pinus contorta  
ind icates th a t it w as ab o u t th a t tim e th a t such changes o f  species as d id  occur, 
occurred .

In conclusion, how ever, it is tru e  to  say th a t, w ith the exception  o f  
E uropean  larch, the choice o f  species used was very sound.

(iii) Planting

(a) Spacing
T here is no th ing  special to  no te  on this. T he spacings used w ere those 

usual a t the tim e w hen the p lan ting  w as done.

( b )  Type of Plants Used and Source of Supply
In fo rm ation  ab o u t the source o f  supply  is ra th e r sketchy, b u t it is 

generally true to  say th a t m ost p lan ts cam e either from  the hom e nursery  or 
from  South  Laggan and Inchnacardoch . So far as in fo rm ation  goes, m ost o f  
the S itka spruce seed cam e from  Q ueen C h arlo tte  Island, an d  m uch  o f  the 
E uropean  larch  was o f  con tinen ta l orig in . T here are, un fo rtunate ly , no  records 
to  show  the source o f  D ouglas fir seed used.

As regards type and  age o f  p lan ts  used, it is generally  tru e  to  say th a t,  
since 1934. p lan ts  used w ere o f  the norm al age an d  size, as they w ere in  the 
first year o r tw o o f  p lan ting . Between 1925 and  1933, how ever, the re  w as m uch  
use o f  big p lan ts, e.g.:

P .25 S itka spruce 2 +  1 + 2  an d  2 + 1  +  1
Japanese  larch 2 +  1 + 2

P .26 S itka spruce 2 + 2
E uropean  larch 2 + 2

P.27 E uropean  larch 3 +  1
N orw ay  spruce 3 + 2 + 1
S itka spruce 3 + 2

P.28 Japanese  larch 3 +  1
P.29 S itka  spruce 2 —2

H ybrid  larch 2 - 2  and 2 +  1 + 1
P. 30 S itka spruce 3 + 3  and  2 +  1 + 2

N orw ay  spruce 3 +  2 +  3
P. 31 S itka spruce 2 - 2 + 2

N orw ay  spruce 2 + 2 + 2
Japanese  larch 2 +  1+ 1
E u ro p ean  larch 2 +  1 + 1
P inus co n to rta 2 -M  +  i
A bies nobilis 3 + 3

P. 32 S itka spruce 2 +  1 +  1
N orw ay  spruce 3 +  1 + 2
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(c) Methods of Planting
In P.23 and  24, direct no tch ing  w ith the "S ch lich” p lan ting  spade only 

w as used.

In P .25 to  P.28, m ainly notch  planting , w ith a little pit p lan ting , was done, 
and a very sm all am o u n t o f  tu r f  p lan ting  w as started  in P .28.

In P .29, tu r f  p lanting  was on an  appreciable scale in the w etter areas, for 
p lan ting  spruce, the rest being no tch  p lanted .

F rom  1930 to 1932 m ore and m ore tu rf  planting  was done, so tha t, by 
1932, a t least h a lf the p lan ting  was on turves, and  from  then on tu rf  p lan ting  
becam e general, except on the very best g round  where notch  plan ting  con tinued  
to  be used un til a b o u t 1936.

(d ) Annual Rate of Planting
T he m ain bulk o f the p lan ting  was com pleted by P .33, and  thereafter it 

was small areas o f  w etter and  tougher g round tha t were being p lan ted . The 
average rate o f  p lanting from  P.23 to  P.33 was ab o u t 140 acres per ann u m , 
an d  from  P.34 to  P.48, in eight p lanting years, fu rthe r areas were p lan ted  
a t the rate  o f  a b o u t twenty acres per annum .

(e ) Manuring
T he use o f  slag a t R a tag an  is first m entioned in connection  w ith the beating  

up  opera tions in  1933, b u t it appears n o t to  have been used at the tim e o f 
orig inal p lan ting  un til 1934— the last year o f  the m ain p lan ting  program m e.

Slag (and la ter g round  m ineral phosphate) appears to have been regularly  
used in  all beating  up  opera tions from  th a t date. F rom  1934. also, a "co n so lid a 
tio n ”  p rogram m e was started , an d  a t this tim e slagging o f  existing “ checked” 
p lan ts  in backw ard  areas w as done.

( / )  Success o f Establishment
An assessm ent m ade in  1932 show ed th a t 296 acres were established an d  

1,103 acres n o t established a t th a t time.

By 1935, 807 acres were established, and  634 not established.
,. 1938. 1,116 „ .. ., ,. 330 .,
„ 1947. 1,429 „ „ ., .. 76 .,

P rogress tow ards establishm ent has, therefore, been very satisfactory .

(iv) Ploughing
N o ploughing was done on R alagan Forest.

(v) Beating Up
As already noted, in all the m ain planting , very extensive and  probably  

excessive beating  up was done for three years afte r the original planting. F rom  
th e  th ird  year afte r p lanting, beating up was con tinued  on a reduced scale, an d  
in all these w orks the original species was generally used in beating  up.

In 1934, a definite conso lidation  program m e was in troduced , which com 
prised  a  full cleaning o f  existing drains, and  the m aking  o f  m any add itiona l 
d rains, particu larly  in the areas p lan ted  in the first few years (where the orig inal 
d ra in ing  w as very inadequate), and  in all checked areas, w hich were m ainly in 
inadequately  drained  wet hollow s and on w et ridges and  slopes w ith tough peat 
covering.
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In this conso lida tion  op era tio n  (which lasted  from  1934 to  1943), S itka 
spruce w as the m ain  species used, being p lan ted  invariab ly  on  turves an d  slagged. 
Scots p ine and  Pinus contorta  were also used, to  a  m uch less ex tent, while 
O regon (and som e G rey) alder was also extensively used up  to  1936. M ost o f  
the alder have since died o u t o r rem ain as stun ted  bushes.

All the p lan ts used in beating  up were slagged o r  given g ro u n d  m ineral 
phospha te , the first use o f  which is noted in 1933; and  a t the sam e tim e, existing 
checked p lan ts, w hose recovery seemed possible, were also m anured .

T he results o f  the conso lidation  w ork and  ex tra  d ra in ing  have been very 
satisfactory , except on a few tough peat ridges and  knolls, w here progress 
tow ards estab lishm ent still con tinues in m ost cases, b u t is very slow. I t seems 
p robab le  th a t better results in such places w ould have been achieved if  m ore 
Scots pine an d  Pinus contorta  had  been used and  less S itka spruce.

In 1931, beech was used to in te rp lan t th ro u g h  the larch areas o f  alm ost all 
areas p lan ted  to that date, and in P.30, ab o u t tw o acres o f  larch was sim ilarly 
in te rp lan ted  w ith Abies nobilis. Roe deer, which found  cover in the established 
spruce areas, played havoc with the ir.terp lanlings an d  only occasional plants 
have survived, w hich are o f  little im portance in the crop  now.

In general, big p lan ts were used in all beating up opera tions. The p lan ts 
used in in te rp lan ting  were generally 2 —2 or 2 ^ 2 — 1 beech and  Abies nobilis.

(vi) W eeding
T he m ain weed species th ro u g h o u t was bracken and luxurian t g row th o f 

grasses. In add ition  to  cu tting  o f  b racken  for one o r tw o years p rio r to planting , 
cu tting  o f  bracken  and grass was con tinued  for several years afte r planting . In  
som e cases alm ost the w hole planted area  had  to be weeded fo r ab o u t th ree 
years afte r planting , and  w eeding continued , in the w orst cases, on  an  annually  
reduced  scale fo r as long as ten years after p lanting.

In only a few areas, where grow th o f  b racken was exceptionally  heavy, was 
bracken  cu t m ore than  once in a season.

W hile it now seems th a t w eeding was done on to o  big a scale and  con tinued  
fo r an unnecessarily long tim e in som e cases, there is little d o u b t th a t the qu ick  
an d  even estab lishm ent o f  the crop  can be largely a ttr ib u ted  to  the extensive an d  
th o ro u g h  w eeding regim e adop ted  a t th is forest.

(vii) M ixture of Species
So far as records go— and exam ination  o f  the existing crop  bears o u t this 

s ta tem en t— practically  no in tim ate m ixtures were originally  p lan ted  a t  R atagan  
F orest, with the possible exception o f  sm all areas on h ard  knolls and  even then, 
m ainly a t the upper p lan ting  lim its, where som e Scots pine and  m o u n ta in  pine 
were in troduced  am ong  the N orw ay  spruce an d  S itka spruce. Even th is is 
d oub tfu l, as the m ixture in these places m ay have been m ade a t the tim e o f  
subsequen t beating  up.

In general, species were p lanted in pure blocks, the species m ost suitable 
fo r the changing soil cond itions and  exposure having been selected an d  p lan ted . 
T he heavy beating  up in the first tw o o r three years after p lan ting  was usually 
confined to  using the sam e species as had been originally planted.

Such in tim ate m ixtures as do  occur are a lm ost all the result o f  the “ co n 
so lid a tio n ” beating  u p  w hich was carried  o u t over the long period 1934-1943 
(the in troduced  species being m ainly  S itka spruce and alder (m ainly O regon but
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som e G rey), w ith a fair am o u n t o f  Scots pine an d  Pinus contorta  and  som e small 
quan tities o f  m o u n ta in  pine, Thuja, Tsuga  an d  Abies), and also the in troduc tion  
o f  Abies nobilis and  beech by in te rp lan tin g  th ro u g h  the p o o r larch areas, m ainly 
E uropean  larch.

O f all these, the areas w hich carry  in tim ate  m ixtures o f  any extent and 
im portance today  are confined to  the follow ing:

(«) D ouglas fir an d  S itka spruce: (b) N orw ay spruce and  S itka spruce:
(cj S itka spruce an d  Scots pine o r m oun ta in  pine o r Finns contorta.

In add ition , beech and som e alder still persist in m any o f  the larch  areas, 
b u t generally only a few beech rem ain  to  the acre, and these broadleaved  species 
are  very stun ted  and  tw isted. I t  is doubtfu l w hether m ore than  a very few will 
persist to  the end o f  the ro ta tio n , and  the only effect they are likely to  have is as 
soil im provers. They are unlikely to  be o f  any value fo r tim ber.

(a) and {b) M ix tu res: S itka  spruce with D ouglas fir o r Norway spruce
In the case o f  these m ixtures, the m ain crop  will con tinue to  be the originally 

p lan ted  species, i.e., D ouglas fir o r N orw ay spruce, and  the in troduced  species 
(S itka spruce) which is generally m ore v igorous and o f  better form  than  D ouglas 
fir will only form  a sm all p a rt o f  the final crop. It will generally be favoured in 
D ouglas fir, bu t in  N orw ay spruce it will be treated  equally w ith the N orw ay 
spruce, keeping w hichever species will be m ore valuable and  will fit in best with 
the general crop  up  to  the end o f  the ro ta tion .

T he in teraction  o f  one species with ano ther is not clear, and  the m ain  value 
o f  the in troduced  S itka spruce is to  give a useful crop  on areas too  poo r for the 
original species.

(c) M ix tu res: S itka  spruce with pine
H ere the original choice, S itka spruce, was beaten up w ith a  pine, and  this 

m ix ture occurs m ainly on the harder knoils and  at the top  o f  the p lan ted  area. 
T he pines have, in  som e cases, suppressed the Sitka spruce, w hich never cam e 
ou t o f  check, bu t generally the p ine has and is acting as a  nurse, an d  the spruce 
is com ing ou t o f  check. E ach  area  will be trea ted  on its m erits in deciding 
w hether to  retain  som e o r all o f  the p ine perm anently  or for only p a r t o f  the 
ro ta tio n .

(viii) R ate of G row th. F orm , etc.
A ta b u la r s ta tem en t is given as A ppendix  IV w'hich describes the grow th 

and condition  o f  the m ain species, in areas selected as show ing the best g row th 
fo r th a t species.

T he follow ing com m ents have m ore general app lica tion  to  each species: 

H ybrid  larch
G row th  and  form  are bo th  very good.

European larch
This species appears to  be unhappy . A ttacks o f  canker and  d ie-back have 

left m ost crops ra th e r  open, w ith  m any trees looking  sickly, crooked  an d  show ing 
p o o r grow th. T here are now  signs th a t the crops as a w hole are recovering and 
grow th  appears slightly m ore vigorous.

Jap an ese  larch
G ro w th  is good, b u t the form  is variable. T here are m any  rough-headed  

an d  ben t stem s and , in som e cases, the g rea ter p a rt o f  the  crop  is com posed o f
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th is type o f  tree. But generally such trees occur as wolves in a  crop  o f  good  form , 
so th a t th inn ings shou ld  enable a  c ro p  o f  good fo rm  to em erge afte r a b o u t three 
m ore th inn ing  cycles.

Douglas fir
G row th  is good, bu t the crop  is o f  the course-b ranched  type o f  tree, w ith 

stem s n o t qu ite stra igh t an d  m uch  tapered . V olum e yields will p robab ly  be 
good, bu t quality  poor.

Sitka spruce
G row th  is very good, an d  fo rm  also is good. A lm ost all faulty  stem s are 

rem ovable in the first tw o th inn ings. T here  are, o f  course, backw ard  areas on  
p o o r sites, bu t even these show  prom ise.

Norway spruce
G row th  is sa tisfactory , w ith  the exception o f  backw ard  patches w hich are  

m ore frequen t than  in  S itka  spruce. F o rm  is fairly good, b u t there is in m ost 
areas a tendency tow ards sw ollen bases o f  branches, an d  often m uch fluting a t 
the base o f  the tree, w ith signs o f  sp ira l grain  in m any stems.

Scots pine and Pinus contorta
T he sm all areas o f  these species are usually on  exposed sites w ith  p o o r soil. 

B earing this in  m ind, g row th  is satisfactory  an d  fo rm  fairly good, except fo r the 
tendency in Scots pine tow ards sw ollen bases o f  b ranches giving a  rough  stem .

Abies nobilis and Abies grandis
G ro w th  is fair to  good fo r bo th  species, w ith  Abies grandis the better. F o rm  

is p o o r for Abies nobilis, w ith  stem s often  slightly crooked , b ranch  bases swollen 
an d  tap er quick. T he fo rm  o f  Abies grandis is usually  good.

Mountain pine
G ro w th  is fair an d  fo rm  hopeless.

Tsuga and Thuja
G row th  an d  fo rm  are b o th  fair, bu t there have been severe losses in the 

Thuja.

Broadleaved Species
Beech, used fo r underp lan ting , persists as slow -grow ing m isshapen bushes. 

Patches o f  sycam ore are grow ing well, b u t are o f  p o o r form  Very little alder 
persists, and  then only as stun ted  bushes, except along the b u rn  sides.

(ix) Past Treatment o f Established Plantations
The first opening-up o f  established p lan ta tions to o k  place in 1935, w hen the 

rem oval o f  w olf trees was started  over som e two acres o f  Japanese larch in P.23.

In 1937 a small acreage o f  brash ing  was s ta rted  in D ouglas fir, E uropean  
larch and  Japanese larch  in  P.23— tw enty-six acres. The m ethod  o f  brash ing  
has always been the sam e an d  com prised  the rem oval o f  side branches to  a 
heigh t o f  six to  seven feet o f  a varying p ro p o rtio n  o f  stems, b u t always choosing 
the best stem s for brashing. In the early  days, only  the very p o o r stem s were 
left unbrashed . L ater, as a  m easure o f  econom y, only the best w ere brashed. 
T hus, to  begin w ith, all stem s left afte r first th inn ing  h ad  been brashed , an d  
m any brashed  stem s were rem oved; w hereas, in  la ter years, a lm ost none o f  the 
brashed  stem s were rem oved in  first th innings, and  som e unb rashed  stem s 
rem ain  even afte r tw o thinnings.
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T he area brashed  increased annually , being som e sixty acres by 1940, and 
200 acres in  1945; an d  then  d ropp ing  to  a b o u t ninety acres in 1950, a t w hich 
figure it is likely to  rem ain  fo r som e years.

C leaning was generally  done along  w ith  the brashing, and  this rem ains 
the practice, th e  areas increasing an d  decreasing correspond ing  to  the brashing, 
though  less in  area.

T hinnings, w hich w ere sta rted  on a sm all scale ab o u t 1938 in  D ouglas fir 
an d  larches (tw o to  th ree  acres), increased in  these species in  the areas first 
p lan ted  to  som e tw enty  acres in  1940, then  stayed steady a t  th irty  to  fo rty  acres 
per annum  up  to  1943, still in  the sam e species. Very little p rep a ra tio n  o f  p roduce 
o r  ex traction  was done up to  this tim e, an d  this was m ainly fo r fencing m ateria l. 
In 1944, the th inn ing  program m e increased to  100 acres and  rem ained a t a b o u t 
th a t figure or ra th e r less un til 1950. I t was in this year th a t first th inn ings in 
S itka spruce were started . E x trac tion  increased, an d  pitw ood p roduction  
s ta rted  in 1944, since when a b o u t 10,000 cubic feet o f  p itw ood  an d  fencing 
m ateria l w ere p roduced  annually  un til 1950. F o r the period  1950 to  1954, the 
th inn ing  program m e is expected to  be in the neighbourhood  o f  som e 150 to  
200 acres per annum .

As regards in tensity  o f  th inn ing , the only th innings done were ra th e r  l ig h t5 
bu t, as the areas o f  larches an d  D ouglas fir to  be th inned  w ere sm all, second 
an d  th ird  thinnings were done afte r tw o to  th ree year intervals, and  the th innings 
were adequate  to  keep the cro p  open and  healthy.

T he th inn ings in S itka spruce in  1944 an d  up to  1949 were also light and , 
due to  the w ar years and  increasing areas, subsequent th innings w ere delayed. 
In  1949, the in tensity  o f  th inn ings w as increased an d  appears to  be satisfactory , 
p rovided a re tu rn  can  be m ade in th ree years to  do  a fu rth e r opening, o r 
w ithin five years a t m ost.

D ue to  the  very g reat num bers o f  stem s to be rem oved in the som ew hat 
delayed th inn ings in som e D oug las fir and  Sitka spruce areas, it has been 
fo u n d  b e tte r to  leave m uch  o f  the sm aller, uneconom ic an d  dead o r suppressed 
poles stand ing  a t the tim e o f  the first th inn ing , to  decrease the am o u n t o f  lop 
an d  to p  on the g round , to  m ake horse ex traction  easier, an d  also to  p ro tec t 
th e  trees to  be left. This practice appears to  be sound  and  is to  be con tinued . 
Such stem s are generally rem oved  a t the tim e o f second th inn ing  as a m easure 
o f  “ fo rest hygiene” .

T he m ain  p roducts from  these forests so far have been fencing m ateria l 
(from  the larch) an d  p itw ood  from  the rest o f  the larch, the D oug las fir and 
S itka spruce, and from  the sm all quan tity  o f  N orw ay spruce so far th inned .

M uch  o f  the earlier th innings, except in the m ost accessible areas, were 
left lying due to  ex traction  difficulties. T he heavy th inn ing  program m e carried  
o u t in  1949 b ro u g h t th is p rob lem  very m uch  to  th e  fore, an d  in  th a t year the 
first heavy road -m ak ing  p rogram m e was undertaken . T he ro a d  system , started  
in  1946 on  a  sm all scale, began to  bear fru it in  1949 to  1950, an d  the roads 
a lone b ro u g h t m any areas w ith in  the range o f  econom ic extraction . A  ca te r
p illa r  an d  sulky; a  w heeled trac to r  fitted w ith  300 yards o f  hau ling  cable an d  a 
w inch, an d  a  ligh t o u th au l cable, fo r d ragging tim ber; w ooden  chutes; toge ther 
w ith  a  very early  an d  n o t very successful overhead  cable ex traction  system ; 
all these m ethods have been an d  are being tried , to  supplem ent the norm al 
horse-d rag  an d  lo rry  ex traction . I t seems th a t these an d  o th e r m ethods will 
a ll have the ir uses in the varying conditions o f  slope, and  soil conditions, on  

is forest.
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A ppendix  V com prises a sta tem en t o f  d a ta  ob ta ined  from  1 /20 th  acre 
th inn ing  plots.

(xi) Research
There are no R esearch B ranch areas on R atagan  F orest, b u t there a re  five 

p e rm anen t sam ple plo ts w hich have been rep o rted  upon as follow s:

“ In M arch , 1949, five p e rm anen t sam ple plo ts were estab lished  in R a tag an  
F orest.

“ These plo ts cover the grow th  o f  five species from  d ifferent P. years an d  
on various sites. D etails are  as follows:

Plot N o. S ite Species A ge  (1949) Q .C.
195 C pt. 23 H ybrid  larch 22 —
197 C pt. 40(B) E u ro p ean  larch 17 I
198 C pt. 5 S itka spruce 19 III
199 C pt. 6 P inus c o n to rta 16 —
200 C pt. 19 N orw ay spruce 23 I

“ W ith  variables o f  age and  location  particu la rly  elevation , the p lo ts  are 
n o t strictly  com parab le . T he d a ta , how ever, show  th a t th e  H y b rid  la rch  w ith  
a to p  height o f  504 feet have a t  p resen t ou tstripped  th e  o thers in  heigh t g row th, 
fo r  the  next best, the N orw ay spruce o f  Q uality  C lass I, a re  7 feet shorter.

“ A t the ir es tab lishm ent th inn ing , p lo ts  195, 198 an d  200 respectively, 
p roduced  622, 620 an d  538 cubic feet per acre (quarte r-g irth  un d er-b ark  
m easure), and they are again  due for trea tm e n t in 1952.

“ T he Pinus contorta  was the slow est grow ing species o f  all, fo r its average 
heigh t a t sixteen years was 24 feet and  canopy  w as n o t yet com plete” .

(xii) Conclusions in the L ight o f E xperience G ained
A s far as the p lan ting  and  estab lishm ent o f  the forest a re  concerned, the 

m ain conclusions to  be d raw n  are th a t the selection o f  species fo r p lan ting  an d  
the  m ethods o f  p lan ting  an d  subsequen t tend ing  ad o p ted  w ere on  the w hole 
sound . In regard  to  choice o f  species, fo r o rig inal p lan ting , only E u ro p ean  
larch  appears to  have been used on to o  g rea t a  scale, an d  in  unsu itab le  sites, 
to  any considerab le extent.

S itka spruce an d  N orw ay spruce w ere generally  correctly  selected for the 
sites, bu t in som e cases m ore pine shou ld  have been used, generally  as a  nurse, 
b u t in  a few o f  the w orst cases, in  place o f  the spruce, especially on  the m ost 
difficult hard  knolls a t h igher elevations.

T he necessity fo r  full d ra in ing  an d  turfing  in the w et p ea t areas becam e 
ap p a ren t very early, an d  extensive ad d itio n a l d ra in ing  an d  m ound ing  w ere done 
as soon  as the need did becom e ap p a ren t, toge ther w ith  the use o f  phosphatic  
m anures, as soon  as the  need an d  advantages o f  this becam e know n, ab o u t 
1934.

T he futility  o f  a ttem p tin g  to  in te rp lan t la rch  w ith any species w ithou t 
ad eq u ate  opening up, particu larly  w here roe  deer have becom e established in 
neighbouring  th ickets, has been proved beyond  d oub t. T he fine crops o f 
H ybrid  la rch  o b ta in ed  on  R a tag an  ind icate  th a t th is  species should  be used 
to  the  greatest possib le ex ten t on  su itab le g ro u n d  in  sim ilarly situated  forests, 
to  the  exclusion o f  E u ro p ean  larch, except on the  very best g round . Japanese
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la rch  should  sim ilarly be used in  preference to  E u ropean  larch . P ines should  
alw ays be used in m ixture w ith  S itka spruce on the poo rest sites an d  on knolls, 
as a nurse.

T h e  quality  o f  D ouglas fir is generally ra th e r  poo r, tend ing  to  have coarse 
branches, slightly crooked  stem s, and  a qu ick  taper. T he sites selected fo r  
p lan ting  th is species seem suitable, an d  the p o o r quality  is, therefore, p ro b ab ly  
due to  using p lants from  seed o f  unsu itab le origin. H ad  the  seed been from  
trees o f  su itab le type, the crop  w ould  p ro b ab ly  have been qu ite  satisfactory . 
A lternatively , the excellent g row th  an d  form  o f  S itka spruce in tro d u ced  in 
beating  up D ouglas fir areas shows th a t this w ould have been a sa tisfac to ry  
alternative.

T he conclusion  to  be d raw n  here is the necessity o f  ascerta in ing  the quality  
o f  D ouglas fir seed sources, i f  th is species is to  be used; an d  o f  fu rth e r experi
m ents to  see if  this, an d  n o t site factors, is the reason  fo r the  p o o r quality  o f  
D oug las fir found  so often  on  sites apparen tly  su itab le fo r the g row th  o f  this 
species.

A P P E N D IX  I

S E L E C T E D  N O T E S  F R O M  I N S P E C T I O N  R E P O R T S

(i) Inspection in June 1926 by J . A. MacAIpine
I t  is n o te d  th a t p lan ting  to  d a te  w'as by Schlich spade, the p lan ts being 

“ n o tch ed ”  in  a fte r screefing. T he types o f  soil an d  vegetation  w ere no ted  as 
falling in to  fo u r m ain  types:

Species
Type So il Vegetation P lanted

1. Shallow  pea t varying from  
1 inch  to  4 inch  in  dep th  over 
a  heavy d ark  loam  in te r
m ixed w ith  sm all rock  p ar
ticles

2. D eep redd ish  loam — on a 
section o f  the area  previously 
cropped  w ith  E u ropean  larch

3. F airly  deep pea t (6 inches to  
12 inches) m ixed w ith  small 
rock  particles an d  a visible 
am o u n t o f  m ineral m a tte r

4. L oose gravelly soil on  banks 
o f  stream s com posed  chiefly 
o f  partly  d isin tegrated  rock , 
b u t w ith  sufficient finer 
particles to  form  a good forest 
soil

C om m ents on  choice o f  species an d  p resen t cond itions o f  g row th  a t the  
tim e o f  inspection  can  be sum m ed up as follows:

G enera lly  speaking, the soil cond itions seem ed qu ite  su itab le fo r th e  species 
chosen. Possibly m o u n ta in  p ine w ould  have been a b e tte r  selection th a n  N orw ay  
spruce in  som e places. M ore  intensive p lan ting  m ethods w ould  have been 
advan tageous an d  the  use o f  m atto ck  p lan ting  w as suggested.

J  uncus, Erica, Calluna, J .L .
Car ex , M yrica , w ith  som e E .L .
Scirpus, patches o f  Polytri- S.S.
chum  an d  bracken  w here the 
peat d isappears
Bracken, M olinia, A ira  an d  J.L .
o ther grasses E.L.

M yrica, Scirpus, N o rth ed -  S.S.
uni w ith  Erica  and  Calluna  N .S .

Chiefly Erica, w ith Calluna  D .F . 
an d  bracken
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S itk a  spruce
N oted  as doing well an d  very satisfactory .

Norw ay spruce
Som e o f the w orst soil cond itions were found  in th is area , an d  here sa tis

fac to ry  g row th  o f  any  species was no t to  be expected. It was no ted  th a t g row th  
was good  in the b e tte r sections, an d  th a t the  ad d itio n  o f  a few surface d ra in s  
m ight yet give a fair crop  all over.

Douglas f i r
A b o u t tw o acres were beaten  up w ith  N orw ay spruce, an d  now  the a rea  

was fully stocked  and  all p lan ts looked  extrem ely healthy . A b o u t tw o-th ird s 
o f  the D ouglas fir w ere believed to  be o f  F ra se r R iver o rig in  an d  the ir heigh t 
g row th  was n o t so g reat as the rest o f  O regon origin.

Japanese larch
Excellent g row th  an d  very few casualties no ted .

European larch
P arts  o f  the area  had  m ade a good  s ta rt, b u t voles h ad  caused considerab le  

dam age. Elsewhere, p lan ts  d id  n o t recover from  the check o f  p lan ting , a n d  
S itka spruce was therefore in troduced  in 1926 beating  up. Very heavy vole 
dam age occurred , a b o u t 90 per cen t o f  the spruce being cu t back , th o u g h  m a n y  
sen t up fresh shoots. I t was n o ted  th a t, w here S itka spruce h ad  been p lan ted  in  
1925 in parts  im m ediate ly  alongside the 1926 beating  u p  S itka, the bea ting  u p  
p lan ts had  been a ttack ed  by voles b u t the 1925 p lan ts w ere un touched  by voles.

(ii) Inspection by F. S co tt, D ivisional Officer— A pril, 1928

P. 23 Norw ay spruce
Still backw ard . A ny fu rth e r beating  up  to  be d one  on  turves.

P .23 Japanese larch
1927 bea t-up  p lan ts w ere o f  p o o r  quality . M ore  filling up  shou ld  be done 

in  1929 if  good quality  p lan ts  available.

P .25 N orw ay spruce
Recovery in  co lou r good  an d  p lan ts  will so o n  be free o f  g ro u n d  vegetation,, 

w hich is less ra n k  here.

P .25 S itk a  spruce
Slow' im provem ent no ted  in  w orst areas, b u t elsew here crop  is now  

established an d  grow ing well.

P .26 Japanese larch and H ybrid  larch
Full stocking an d  good  grow th  no ted , an d  it was now  th o u g h t th a t the 

very intensive beating  up given w as scarcely necessary.

P .26 N orw ay spruce
C olou r good  bu t g row th  poo r, especially in less fertile areas. M ass w eeding 

will have to  be con tinued  fo r som e tim e over m ost o f  the area.

(iii) Inspection by S ir John  S tirling  M axw ell, A ssistant Com m issioner— O ctober,
1928

P .24 A  p o o r area  w'ith Scirpus, Calluna, Erica tetralix  vegetation  p lan ted  w ith 
m oun ta in  p ine show ed fair recovery. P a rt o f  this area  to  be experim entally
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plan ted  w ith  Sitka spruce on  turves from  tu r f  d rains, giving basic slag to  h a lf  
th e  section so p lan ted . D ouglas fir g row th  no ted  as good, an d  S itka spruce 
variable, depending  on site factors, b u t generally satisfactory . E uropean  larch 
no ted  as o f  a b e tte r type th an  usual.

P .25 Recovery o f  b o th  spruces patchy  bu t prom ising.

P .26  N orw ay  spruces and  larches are form ing an  encourag ing  c rop , b u t m ost 
o f  th e  E u ropean  larch  was considered to  be o f  a  p o o r type.

(iv) Inspection by Commissioners— April, 1935
Present: Sir Alexander Rodger, Major Strang Steel and Mr. H . C. Beresford 
Peirse, District Officer
A  general inspection  o f  P .29, 30, 31 and  32 on M oyle show ed excellent 

g row th , w hich M ajo r S trang  Steel sta ted  was, especially in regard  to  spruce, 
th e  best stocked  an d  m ost p rom ising  block he h ad  seen in  the no rth . T he 
in tensive in itia l d ra in ing  and  subsequent deepening o f  a p ro p o rtio n  o f  the 
o rig inal d rains w as favourably  no ted  an d  stressed as being an  im p o rta n t de terren t 
to  fu tu re  w indblow .

(v) Inspection by the Chairman, Sir Roy L . Robinson— August, 1943
E xtrac tion  problem s w ere discussed in connection  w ith  th inn ings in 

E u ro p ean  larch , Japanese larch  and H ybrid  larch in P .26 tak ing  place as 
requ ired . T he necessity fo r p roper d rainage and w ater con tro l on  all roads an d  
tracks in  such places was em phasised, and  the suitability  o f  such sites fo r wire 
rope ex traction  w as po in ted  o u t by the C hairm an, w ho explained the m ethod . 
E qu ipm ent fo r  this was being arranged  by the A ssistan t D ivisional Officer.

T he necessity fo r carry ing ou t th inn ing  in larch, w hether ex traction  was 
possib le everywhere o r no t, wns em phasised by the C hairm an . In the w orst 
E u ro p ean  larch  areas, the C hairm an  advised heavy th inn ing  an d  underp lan ting  
w ith  such species as Tsuga, N orw ay spruce and  D ouglas fir.

T he exceptionally  good stocking, g row th  and  form  o f H ybrid  larch as 
com pared  to  E u ropean  larch  was pointed o u t by the C hairm an.

In  connection  w ith  the suggested underp lan ting , and  w ith  a sm all area so 
trea ted  w ith Tsuga  as the underp lan ted  species, the possibility  o f  heavy roe 
dam age (seen in  the underp lan ted  area) was discussed. I t was po in ted  o u t by 
D istric t Officer th a t con tro l o f  roe  deer was alm ost im possible un til neighbouring  
spruce areas (which h arb o u red  these deer) had  reached the b rash ing  stage. Very 
slow grow th  o f  N orw ay spruce P.26, p lan ted  on heather, w as no ted , an d  the 
C ha irm an  sta ted  th a t the choice o f  species was w rong, an d  should  n o t be 
repeated  in  such places, even though drainage did assist the spruce. T he m oral 
w as po in ted  by observation  o f  a bracken  and  hea ther knoll p lan ted  w ith spruce 
a n d  Scots pine w here the Scots pine was show ing excellent grow th.

L a te r a visit w as p a id  to  M oyle. T he excellent an d  com paratively  even 
g row th  an d  full stocking on  th is section was no ted , w ith  only  E u ro p ean  larch  
aga in  show ing less prom ise th an  the o ther species.

A  sm all area  in  P.33 show ing good grow th  o f  Pinus contorta  an d  p o o r 
g ro w th  o f  S itka spruce on a p o o r hea ther knoll w as visited, and  a p lo t in  P.26 
w here the m o u n ta in  p ine p lan ted  then was p lan ted  th ro u g h  la te r (P.37?) w ith  
N orw ay  spruce an d  Sitka spruce. The spruces looked  prom ising  on  the better 
type o f  peat, an d  the  C hairm an  advised the cu tting  back  o f  branches o f  the 
m oun ta in  pine w here these w ere in terfering  w ith  the grow th o f  prom ising  spruces.



N U M B E R  T W E N T Y - F I V E  1 9 5 6 4 7

(vi) C hairm an’s G eneral N ote 011 C ertain  Forests in the W estern H ighlands, 
following Inspections a t Achnashellach, R a tagan , Inverinate, S la ttad a le , 
N orth and South S trom e in 1943
A fforesta tion  has now  been proceeding  long enough to  show  up clearly  th e  

m ain  successes an d  the m ain failures in these an d  sim ilar areas, an d  it  is the 
purpose o f  this no te to d raw  som e conclusions and to  speculate on  the  fu tu re  
lines o f  advance.

The natural conditions in relation to tree grow th  a re  o f  course  n o t iden tical in  
all the forests b u t b road ly  speaking they  are very sim ilar. T h e  clim ate is 
m aritim e, very w et, an d  exposure to  w esterly w inds considerab le except a t 
relatively low elevations. Spring  frosts can be a  nuisance locally. T he soils 
a re  b road ly  either “ creep” , an d  a re  then associa ted  w ith  a  good  surface vegeta
tion  o r the rem nan ts o f  ind igenous b road leaved  species; o r  m orain ic, associated  
w ith  h ea th er an d  h ea th er associa tions characteristic  o f  the w et m ild clim ate. 
T his b road  generalisation  om its “ flush” types an d  in te r-m oraine  p ea t develop
m ents.

T he grow th  o f  selected species on  the first b ro ad  type is very rap id . T he 
ch ief p rob lem  is to  select from  the spruces, larches, D oug las fir, etc., th a t which 
will give the op tim um  result, an d  there is a lready  enough  evidence on the 
g ro u n d  to  avoid  gross e rro rs  in the future.

The second b road  type, nam ely the m oraines, constitu tes th e  m a jo r problem  
in  afforesta tion . M orain ic deposits are often  m ore extensive th an  w ould  appear 
a t  first sight. In  the valleys and  on the low er slopes they are easily detected  by 
th e ir  characteristic  ro u n d ed  shape, b u t they also occur extensively h igher up  the 
hills in less characteristic  fo rm . They are sandy in com position  an d  on  m ost, 
I suspect, the soil has been leached an d  a pan form ed. O ur experim ents show  
th a t, except in exposed places, it is possible to  raise certa in  species (Japanese an d  
H ybrid  larches, S itka spruce, Pinus contorta) m odera te ly  well, prov ided  the 
surface is deeply trenched and  basic slag is applied.

P ractically  everywhere the p lan ted  m orain ic  areas show  up  as backw ard  
o r unstocked . Spruce (generally N orw ay) was p lan ted  in  the earlier P. years 
an d  w as qu ite obviously the w rong choice. Extensive deep drainage has got 
the p lan ts slow ly on the m ove in som e cases, b u t fu tu re  developm ent also is 
bound  to  be slow.

The first im p o rta n t p o in t to  no te is th a t the m orain ic  soils requ ire  special 
a tten tio n  an d  the second th a t they can be detected  w ith  ce rta in ty  before p lanting . 
T he gross erro rs o f  the p as t can  therefore be avoided if  only by refra in ing  from  
p lanting . T h a t course, how ever, would be a confession o f  im potence to  w hich 
I am  n o t p repared  to  subscribe.

H ow  then  are we to  proceed? T here are  two courses open: first, the 
m echanical m ethod  o f  developing o u r p lough ing  technique to  overcom e the 
special topog raph ica l difficulties and  second to  a d a p t o u r  silvicultural m ethods 
to  the  special conditions. B o th  courses m u st be explored. I  have asked  th a t the 
experim ental p loughing  shall be pushed  a t  A chnashellach  nex t Spring. H ere  I 
am  concerned only  w ith  the  silvicultural m ethod , w hich, incidentally , should  
help  also  on p loughed ground.

I th ink  it  is a lm ost certain  th a t these m oraines w ere originally  covered 
w ith  Scots p ine w hich reached  pleasing dim ensions on  the  low er p arts  and 
presum ably  tailed  off in to  scrub a t  h igher elevations.

T here is evidence th a t the ind igenous p ine w hen p lan ted  will behave in 
m uch  the sam e way though  p ro b ab ly  the first cro p  will be p o o re r and  the lim it
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o f  scrub  pine will be low er than  w ith  the o ld  ind igenous forest. If, therefore, we 
had  p lan ted  Scots p ine originally  on m any o f  the m orain ic deposits the low er 
parts  o f  the forests a t least w ould  have presen ted  a con tinuous as opposed  to 
the p resen t m o th -eaten  appearance. O n the o th e r hand , on  the  u p p er m oraines, 
the Scots pine w ould  have been b lasted  and as a pure c ro p  w ould  have been 
hopeless.

In  the experim ental trea tm en t o f  m oraines m ore a tten tio n  has been paid  
to  Pimis contorta  an d  m oun ta in  p ine th a n  to  Scots pine an d  m ore a tten tio n  
still to  the larches (H ybrid  an d  Japanese) and  spruces th a n  to  th e  pines. In 
m y op in ion  the pines are a b e tte r p ioneer crop  th an  the larches o r  the spruces 
because they are deeper-roo ting  and  thus ac tiva te  a g rea ter vo lum e o f  soil. 
H ow  far th is is essential in such a wet clim ate rem ains to  be seen. I have seen 
S itka spruce grow ing really well up  to  th irty  years on  a lm ost bare igneous rock  
a t  T h irlm ere  (L ake D istric t). N evertheless, dep th  o f  ac tiva ted  soil is obviously 
o f  im portance  an d  I view w ith som e suspicion the shallow -rooting  hab its  o f 
the  spruces an d  larches in pure p lan tations.

C om ing  now  to the characteristics o f  the ind iv idual species. M y present 
view is th a t as regards the pines, Scots pine should  be p lan ted  pure on those 
sites w hich are  reasonab ly  sheltered an d  in m ix ture w ith  S itka  spruce on  those 
sites w here it will develop sufficiently well to  get the spruce aw ay. M oun ta in  
p ine I w ould  relegate to  the w orst and  pea tiest m orain ic sites, again  in m ix ture 
w ith  S itka spruce. I am  still uncerta in  o f  the p a r t Pinus contorta  shou ld  play. 
I t  suffers severely from  deer dam age w hich is a g rea t d raw back . S ilviculturally , 
i t  is in  som e ways unsatisfactory , it casts very little shade com pared  w ith  Scots 
o r  m o u n ta in  pine, an d  is, therefore, slow  in suppressing surface vegetation . 
I t  is very a p t to  be to p  heavy and  to  grow  crooked . O n the o th e r  h an d , it 
ap p ears  to  be deep-roo ting  an d  to  s tan d  exposure be tte r th an  Scots pine. I 
know  there is a difference o f  op in ion  on the sta tu s  o f  this species, an d  I th ink  
it im p o rta n t to  review the d a ta  w hich are available. M y ow n inclination  a t 
th is stage is to  rely  m uch m ore on the  indigenous Scots pine than  on a tree o f  
w hich w'e have relatively speaking very sm all experience.

A s regards the larches we can obviously  w rite o ff E u ropean  larch  a t any 
ra te  in  pu re  crops. 1 was im pressed w ith  the g row th  an d  form  o f  hybrid  larch 
on good  sites b u t on the experim ents on  m oraines there d id  n o t ap p e ar to  be 
m uch  in  it betw een hybrid  an d  Japanese larch  up  to  eight years o r  so. I d id  
n o t see any o lder experim ents.

T o  sum m arise my views as to  possible fu tu re  advances in  the trea tm en t 
o f  m orain ic soils:

(1) A n im p o rta n t p o in t to  be kep t in view' is the deepening o f  the active 
soil. T his can  best be s ta rted  by p loughing  an d  w'here th a t is 
im possible by deep ro o tin g  species w hich should  also  form  a p a rt o f  
the cro p  on  p loughed ground .

(2) W e requ ire  to  know fa r m ore a b o u t the ro o ting  system s o f  all species 
w hich com e in to  consideration . This calls fo r system atic investigation  
n o t only  o f  Experim ental areas b u t also  o f  o lder stands. F o r  exam ple, 
we shou ld  learn a lo t by investigating  the ro o t system s o f  Scots pine 
an d  E u ropean  la rch  on the areas being felled near A chanalt. The 
loan o f  a ca te rp illa r from  the N ew found land  U nit w ould  enable 
stum ps to  be up roo ted  easily.

(3) W e requ ire  to  know  m ore a b o u t the silviculture o f  the indigenous 
Scots p ine on the  W est C o ast— how m uch exposure will it s tand .
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how  fast does it grow , and  so on— I have the  feeling th a t w ith soil 
p rep a ra tio n  it will n o t only  grow  quicker b u t will also stand  a good 
deal m ore  exposure th an  we have h ith e rto  though t.

“ R .L .R .”

(vii) Inspection by the Chairman, Lord Robinson— September, 1947
The ro ad  w ork  on M oyle was seen, and the C hairm an  em phasised  the 

need to  use m echanical equ ipm en t as fully as possible in such places w hich lent 
them selves to  this, and especially w here there was, as here, a lab o u r shortage.

Sm all patches o f  Japanese  larch  in  P .30, being th inned , w ere inspected  and  
the C ha irm an  observed th a t such small patches were a nuisance an d  should  
be avoided, as they needed m ore frequen t a tten tion  than  the  crop  as a w hole, 
an d  ex traction  from  such small scattered  plots was difficult.

In P .30 som e p o o r E uropean  larch was seen, and  it was decided th a t this 
shou ld  be well th inned  o u t as it was too  early  to  decide w hether it w ould  form  
a useful crop  o r no t. In P.31, Japanese larch  o f  p o o r form  was inspected. 
T he C onserva to r considered  it m ight be advisab le to  thin o u t heavily and  p u t 
in g roups o f  N orw ay spruce and  Sitka spruce.

T he C hairm an  said he w ould prefer to  see tw o m ore ro u tin e  th inn ings 
carried  ou t before m aking the decision. If the cro p  was still p o o r afte r this, 
the next th inn ing  the reafte r should  be heavy, and  the cro p  un d erp lan ted  w ith 
D ouglas fir o r N orw ay spruce. He did no t favour the use o f  Scots pine as an 
underp lan t. T he C onserva to r canvassed the m ore extensive use o f  Abies grandis 
fo r such w ork. The C hairm an  said he had a theory  th a t, if larches in general 
w ere green-pruned  a t an early  stage, m any diseases w hich la ter spo ilt the tree 
w ould  be avoided, as such a ttacks usually started  low dow n on the tree in 
recen t w ounds there.

A discussion on  the choice o f  species fo r p lan ting  on hard  knolls led to 
the C ha irm an  com m enting  th a t the previous w in ter h a d  p roved  Pinus contorta  
was too  frost-tender and  th a t he w ould  like to  see m ore Scots pine used in  such 
places. T he C onservato r suggested a tria l o f  Pinus banksiana. H e d id  no t 
a ltoge ther agree th a t Pinus contorta  cou ld  be condem ned , b u t the use o f  Pinus 
contorta  w ith S itka spruce had given tro u b le  because o f  th e  rap id  grow th  o f 
Pinus contorta, an d  for this reason , he was suggesting Pinus banksiana, a slower 
grow ing non-exacting  pine, as a so lu tion  fo r the difficulty.

(viii) Inspection bv M r. A. W att, Conservator (Scottish Directorate)— February, 
1949

Ratagan Section

Thinnings in progress and  recently  carried  o u t w ere inspected  in P.26, 
C .12: P .29, C.8; P .24, C.26, the species being S itka spruce.

D iscussions m ainly concerned  th e  period o f  tim e w hich could  be expected 
to  elapse between th inn ings, the in tensity  o f  th inn ing  to  be done and  possibility  
o f  using length  o f  crow n o r the p ro p o rtio n  o f  leng th  o f  crow n to  to ta l height, 
a s  a guide in this m atter. A lso, on the stage a t w hich first th inn ings becom e 
necessary in a S itka spruce crop.

T he general consensus o f  op in ion  was th a t, while sh o rte r th inn ing  cycles 
m ight be advan tageous, the lim ita tions im posed  by la b o u r an d  increasing 
a reas  becom ing ready  for th inn ing , m ade it p robab le  th a t a five-year th inn ing
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cycle w ould prove reasonably  satisfactory , and  possible to achieve. In view o f  
th is, thinnings should  probably  be heavier than  they were being done. T he 
sm all suppressed trees had  been left standing , as the F orester considered th a t 
it was m ore econom ical to do  so, and it avoided littering the ground. They 
d id  n o t in terfere w ith  good extraction  so m uch when left standing , and  helped 
to  prevent dam age to good  stem s in dragging operations. A lthough  it left 
the appearance o f  the crop  denser and m ore ragged, this had no adverse elfect 
on the crop.

In one area  w here th inn ing  had been delayed, the crow ns had been reduced 
to  one-quarte r to one-fifth o f  the total height, and  it was estim ated tha t 15 
to  20 feet o r  a b o u t h a lf  o f  the crow n had  died by congestion and  suppression 
one season. As height g row th was continu ing , the crowms appeared  to  be 
recovering satisfactorily  afte r thinning.

T h inn ing  in H ybrid  larch P.26 was inspected. It was agreed th a t a Five- 
year th inn ing  cycle w ould  now  seem adequate  here also, but a few m ore trees 
shou ld  be rem oved if the area had to be left for five years.

A reas o f  P.24, 25 and  26, originally  p lan ted  w ith N orw ay spruce, bu t 
beaten up w ith  S itka spruce on turf, afte r d ra in ing  an d  slagging in 1937, were 
inspected. B oth S itka spruce and  N orw ay spruce were now m aking steady 
grow th except in the very w orst patches.

M oyle Section
T hinnings in E uropean  larch an d  Japanese larch were inspected and  

particu larly  sm all areas in P .30, 31 and  32, w here underp lan ting  in gaps with 
N ow ay spruce an d  S itka spruce had  been a ttem pted . These appeared  to be 
do ing well, and  it seem ed clear th a t the g round  was m ore suited to  these species 
than  to  larch. W hile it was uncertain  w hether E uropean  larch and Japanese 
larch  w ould eventually  m ake a reasonab le crop  or no t, it seemed probable 
th a t it w ould have been better to  trea t m ore o f  it in this way earlier, as in the 
case o f  these sm all plo ts, i.e., in 1937 and 1938.

B rashing in an area  o f  S itka spruce P .30 was inspected, in w hich brash ing  
o f  trees a t a b o u t 12 feet a p a rt had  been done. It was hoped th a t this w ould 
enable horses to w ork, and , if so, it would be con tinued  as a m easure o f 
econom y.

E xtraction  problem s were considered an d  the use o f  ropew ays o r m etal 
chutes seem ed advisable to b ring  m ateria l to  a basic ro ad  system which requ ired  
developm ent.

(ix) Inspection by Sir Henry Beresford-Peirse, Director (Scotland)— August, 
1949
Thinnings in P.26 an d  27, m ainly S itka spruce an d  som e N orw ay spruce, 

were inspected. The th inn ing  generally was approved , bu t cau tion  was 
necessary in the case o f  N orw ay spruce a t  the edge o f  backw ard patches o f 
th a t species.

E rosion in a main d rain  was no ted , an d  plugging w ith  branches, pegging 
these dow n as necessary, was decided upon in an  effort to s top  erosion.

M ethods o f  ex traction  an d  m eans o f  reach ing  the th inn ing  program m e 
ta rg e t set in the  Plan o f  O perations w ere discussed. T he need to  save o u r  labour
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by getting  sales standing , o r a t roadside , to  the m axim um  possible ex ten t w as 
stressed by the D irecto r. T he m aking  o f  a shelter an d  provision o f  a sm all saw 
bench fo r conversion o f  larch  to  fencing posts, etc., fo r sale in the Skye m arke t 
was app roved  as a  m eans o f  p rov id ing  w et w eather w ork. T he heavy th inn ing  
done in p o o r E uropean  larch  now  ap p a ren tly  recovering from  d ie-back was 
app roved , an d  the D irec to r sta ted  th a t no  rep lan t should  be undertaken  un til 
dea ths ceased, so th a t a rep lan t o r und erp lan t cou ld  be done over the w hole 
a rea  in one opera tion .
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A P P E N D IX  II

S U P E R V I S I O N — R A T A G A N  F O R E S T

Divisional Officers:

M r. F . Scolt. 1921-31; M r. J. F raser, 1931-39: M r. D. S. Spraggan , 1939-42; 
M r. A. W att, 1942-45; M r. J. F raser, 1945-46; M r. J. A. D ickson (S .F .O .),

1951— to date.

Conservator:

M r. J. F raser, 1946— to date.

District Officers:

M r. L. A. N ew ton, 1921-25; M r. J. W. M ackay, 1926-27: M r. J. M eldrum , 
1927-31; M r. H . C. B eresford Peirse, 1932-35; M r. D. S. Spraggan , 1935-39; 
M r. A . M . F raser, 1939-46; M r. A. L. O rr-Ew ing, 1946-47; M r. D. S. Spraggan, 

1947-49: M r. R. O. D rum m ond , 1949— to date.

Foresters:

M r. J. A . M acA lpine, 1921-29; M r. W . M urray , 1929-46 (G d. 1), 1946-49 
(H ead): M r. A . M ackay , 1949— lo date.
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A. R A TA G A N  B L O C K A P P E N
co
§
ac.
E

Spec. P.
Year

Age Geology Soil Aspect Slope Altitude

o
U

17 H.L. 26 25 Red granitite Shallow brown earth. 
Depth 2 to 10 in. Slight 
podsolisalion. Drainage 
free.

N. Medium
(ft.)
300

17 E.L. 26 25 Red granitite Shallow brown earth. 
Depth 2 to 10 in. Slight 
podsolisation. Drainage 
free.

N. Medium 300

11 J.L. 25 26 Red granitite Brown earth. Depth 4 to 
16 in. Mainly shallow’. 
Drainage free.

N.W. Medium 500

26 D.F. 24 27 Red granitite Deep brown earth. 
(Average depth about 12 
in.). Colluvium with red 
granitite fragments. 
Drainagemoderately free.

N.W. Gentle 100

19 S.S. 26 25 Red granitite Weakly defined podsol, 
with a 3 in. humus layer. 
Drainage free. Average 
soil depth at 9 in.

N.W. Gentle 350

22 S.S. 27 24 „
19 N.S. 26 25 Red granitite As for C.19 S.S. above. N.W. Gentle 350

B. M O Y L E  B L O C K
cu£
19c.
E

Spec. P.
Year

Age Geology Soil Aspect Slope Altitude

0
U

31 S.S. 29 22 Glacial conglomerate 
largely Mica Schist and 
Gneiss fragments in sandy 
gravel over Schist.

Deep sandy brown earth. 
2 in. humus layer. Drain
age moderately free.

S. Gentle
(ft.)
150

38 N.S. 29 22 G lacial conglomer. 
Largely schistose. Loose 
and sandy. Over Red 
Granitite.

Deep brown earth. 
Sandy. 2 in. humus. 
Drainage moderately free.

S.E. Gentle 100

38 J.L. 29 22 As for C.38 N.S. above. As for C.38 N.S'. above. S.E. Gentle 100

41 A.N. 31 20 Alluvium. Largely Gran
itite and mica scnist.

Deep brown earth. 
Sandy. Freely drained.

Open to 
the South

None 100

40 A.G. 32 19 G lacial conglomer. 
Largely mica schist. 
Loose and sandy, deep. 
Over Red Granitite.

Deep brown earth. 
(Slight discontinuous 
podsolisation). Sandy. 
Freely drained.

S.W. Gentle 200

53 S.P. 33 18 (  These species are showing satisfactory growth at 1,000 feet elevation, in exposed positions

51 P.C. 33 18 \ T o p  height is as yet under 25 feet and quarter girth at breast height is under 3 inches
•Measurements of last "5” years’ growth were taken during second
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Exposure Ground
Vegetation

Best Growth Average Growth
Form

Mean
Annual
Height

Increment

Mean 
Current 
Height 

Increment 
during last 

5 years*
Tot.
Ht.

Q.G.
B.H.

Tot.
Ht.

Q.G.
B.H.

Sheltered Grass spp. a 
Digitalis o 
Pteridium aquilinuro o 
Polypodium spp. o 
Hylocomium a 
Hypnum a

<rt.)
60

(in.)
10i

(ft.)
53

(in.)
6* Good

(rt.)
2.12

(ft.)
2.11

Sheltered Pteridium aquilinum a 
Grass spp. a 
Digitalis purp. f 
Polypodium spp. o 
Hylocomium \  
Hypnum / spp- a

56 8J 50 6 Moderate 2.00 1.26

Sheltered Grass spp. a 
Digitalis purp. o 
Hard Fern o
Hylocomium \ ____
Hypnum ^ SPP* 
Other Moss spp. a 
Oxalis acct. o

63 H i 56 61 Moderate 2.15 1.70

Sheltered Polypodium spp. o 
Hylocomium splcnd. 
Hypnum schreb. >a 
Hylocomium trig. J 
Other Moss spp. f

66 13* 58 8 Moderate 2.14 2.25

Mod.
sheltered

Nil.
(In rides—
Grass spp. a 
Bracken f 
Moss spp. f)

67 II*

60 7! Good 2.40 2.27

Mod.
sheltered

Nil. 60 101 52 5* Poor 2.08 1.70

Exposure Ground
Vegetation

Best Growth Average Growth
Form

Mean
Annual
Height

Increment

Current 
Annua) 
Height 

Increment 
during last 

5 years*
Tot.
Ht.

Q.G.
B.H.

Tot.
Ht.

Q.G.
B.H.

Mod.
sheltered

Nil.
(In rides—
Grass spp. frequent 
Juncus comm. o 
Moss spp. f)

(ft.) (in.) (rt.)
45

(in.)
5J Moderate

(ft.)
2.13

(ft.)
2.10

Mod.
sheltered

Little ground vegetation 
Grass sp. o 
Moss spp. f

37 51 Moderate 1.68 1.75

Mod.
sheltered

Grass spp. a 
Bracken f 
Digitalis o 
Potentilla crecta o 
Moss spp. f

42 5} Moderate 1.90 1.93

Mod.
sheltered

Nil. 20 4! Poor From an 
estimated 
total ht. 

1.25

1.25 Aver
age vol. 

per stem =  
3.13 cu. ft. 

(h)

Mod.
sheltered

Nil. 38 51 Moderate 
to good

2.00 2.25

with a southerly aspect.

Both Pinus contorta and Scots pine are in shallow podsols with occasional peaty hollows. 
week in August, 1951. They are, therefore, lending to be underestimates.
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A P P E N D IX  V

D A T A  O N  T H I N N I N G  Y I E L D S  A T  R A T A G A N

(.a) F rom  Thinning Yield Form s, l/2 0 th  acre P lo ts

C o m p artm e n t N o. 23 21 21
Species H .L . N .S. S.S.
P. Y ear an d  Age P.27-22 years P .26-24 years P.27-23 years
N um ber o f  T hinning 3rd 2nd 2nd
Y ears since last th inned  . . 5 3 4
Elevation 500 400 300
A spect N .E . N .E . N .E.
D ate O ctober, 1949 M arch , 1950 M arch , 1950

Before Thinning:
N um ber o f  Stem s per acre 740 1,100 1,193
A v. B .H .Q .G . inches H 41 4*
U p p er H t. F t. 50 30 49

A fte r  Thinning:
N u m b er o f  Stem s per acre 470 960 960
Av. B .H .Q .G . inches 5 i 4* 5

Thinnings:
N u m b er o f  Stem s per acre 270 140 233
A v. T o ta l H t. F t. 46 27 39
V ol. P itw ood C u. F t. Q .G . 751 98 335

(b) From M arking  Figures fo r Sale Lots

M a rk e d  p e r  A cre A verage o f  Thinned S te m s
P. N o . o f  Volum e L e n g th ( ft .) Q .C .O .B . Vol. to

Species Year A g e S te m s  hop. f t . to  2£" dia. inches 21” dia
S.S. 27 24 221 355 23 3 A 1.8
S.S. 28 23 448 1,149 26 4-1 2.4
S.S . 29/30 21/22 380 689 24 4 1.8
N .S . 26 25 113 167 21 31 i.5
E .L . 27 24 115 245 30 4 2.1

(c) Also refer to  R esearch B ranch Sam ple P lo t form  No. 9

P lots sited  in R a tag an  F o rest N os.: S. 195 Species H .L .
S.197 E.L.
S .198 S.S.
S. 199 P.C.
S.200 N .S.
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N O T E S  B Y  M R . J .  F R A S E R , C O N S E R V A T O R , N O R T H  
S C O T L A N D , O N  M R . D R U M M O N D ’S  

R A T A G A N  F O R E S T  H I S T O R Y

Nam e
T he nam e “ R a ta g a n ” m eans “ sm all fortified enc losure” (see W atson ’s 

Place N am es o f  R oss and C rom arty, page 172). T he nam e “ Bealach R a tag a in ” 
(th e  pass o f  the sm all fortified enclosure) is p robab ly  a g rea t deal o lder th a n  
th e  nam e o f  the farm . T here are  o th e r local exp lanations o f  the  nam e 
“ R a ta g a n ” , b u t the au th o rity  quo ted  is reliable.

Acquired Plantations
D ru m m o n d  records correctly  th a t there a re  no acquired  p lan ta tions o f  any 

im portance . A record  o f  a  few o lder trees p lan ted  on the land should  be 
m ade.

In the A llt R atagain  below the w aterfall, there are a b o u t th irty  trees, 
N orw ay spruce, aged probab ly  sixty years. A t acquisition , there were m ore 
trees, bu t the C om m ission felled and  used fo r fencing o f  early  p lan ta tions som e 
o f  the acquired  trees. T he tim ber was used to  m ake split stobs.

In C o m p artm en t 26 there were the rem nan ts o f  a larch  p lan ta tion  felled 
a b o u t 1905 by M organs o f  Crieff. P o o r trees in the p lan ta tio n  were left, and  
som e o f  those were stand ing  when I first saw the place in 1931. T here are still 
a  nu m b er o f  those larches scattered  th ro u g h  the planted  larch. A few scattered  
larches th ro u g h  the p lan ted  larches o f  P.26 in the valley o f  the A llt na h ’ Inghinn  
a re  possibly na tu ra lly  regenerated  trees. T here are rem ains o f  stum ps o f  w ide 
spaced larches in P .27.

T here is repo rted  to  have been a sm all E u ropean  larch  p lan ta tion  in  C .4, 
now  P .30, which was cu t in P .20 before acquisition  by the C om m ission.

Road
T he old tw isted ro ad  over M am  R atagain  is p art o f  the old m ilitary track  

giving access to  the barracks a t  G lenelg. The m ason  w ork on the bridges is 
w orth  exam ination . (See The R oad  fro m  the Isles, Pochin  M ould , 1950, an d  
W ade in Scotland, Salm ond, 1938.) T he track an d  the pass existed long before 
they  were im proved fo r use o f  foreign garrisons.

Geology and Soils
A 6-inch sketch  m ap show ing the geological in fo rm ation  is fo rw arded  

a long  w ith  the plan. A  green crayon  line shows the ou tline o f  the p lan ta tions. 
T he m ap is useful as som e m easure o f  the use w hich we can  m ake o f  geological 
in fo rm ation . T he area  is p robab ly  one o f  the m ost fertile p roperties w hich we 
have acquired , bu t a p lan ting  prescrip tion  based on m aps alone m ight be fa r 
o ff the m ark . D ifferences o f  slope, elevation and  m inute configuration  o f  the 
surface exercise very m arked effects on the soil an d  on  the soil fertility , on  the 
one rock  type. A gain, in the sou th -east co rn e r o f  P.23, the soil overlying rocks 
w ith  a p o o r ch a rac te r fo r fertility  show s a fast grow ing Japanese  la rch  crop .

Choice o f Species
O ur biggest m istake in choice o f  species w as in  the use o f  N orw ay spruce 

fo r  the high elevation p lan ting  o f  P.23 an d  P.24. T he m istake was one o f  the 
tim e a n d  w as n o t confined to  the N o rth  C onservancy, b u t the lesson  w as learned; 
perhaps even to o  well. In earlier years also, in  sp ite o f  m any  lessons in  the
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m atte r o f  p lan ting  E u ro p ean  larch, we failed to  apprecia te  the im portance o f  
n a tu ra l drainage. W e failed also to  apprecia te  the effect w hich the dead  herbage 
from  a heavy grass crop  m ay m ake on the w ater re ta ined  in a soil w hen th a t 
dead  herbage is left on  the soil surface. W e failed also in p rov id ing  sufficient 
surface drains to  co u n terac t the effect. T he “ unhapp iness” o f  the E u ropean  
larch, the sw inging and the tw isted form  m ust be partly  a ttr ib u ted  to  those 
d rainage faults.

Oregon Alder
The am o u n t used was sm all. R a tagan  was one o f  the few places w here the 

species was given som e reasonab le  chance on m ineral soil. In m ost places we 
expected too  m uch  from  all the th ree alders, and  in m ost places the trees 
developed slag-headed  crow ns very early. This was specially true on  peat 
covered soils. In P .27 O regon alder seem ed to  have done a useful service in 
filling up  gaps in D oug las fir and grew  well up  to  the w inter o f  1946-47. The 
frost o f  th a t w inter killed m any, bu t there were a  few survivors.

Conclusions
R atagan  experience, along  w ith  the experience o f  o ther west coast forests, 

allow s the view th a t D ouglas fir should  be grow n in those forests only on soil 
w hich has a good n a tu ra l drainage in the sub-soil. S co tt’s la ter views on the 
im portance o f  using strong  stocky p lan ts once o r twice transp lan ted  deserves 
the greatest respect, and  he learned  from  his m isfortunes.

M r. Jam es M acdonald , D irec to r o f  R esearch, du ring  a visit to  the forest, 
m ade the observation  th a t there should  be no undue h u rry  in clear felling o f  
sm all failure patches o f  e ither E u ropean  larch  o r Japanese larch. He m ade the 
p o in t th a t any m atu re  survivors w ould  p robab ly  be a hardy  stock w orth  co n 
sidering fo r fu tu re  seed collection. T he observation  m ight be considered  along 
w ith  the p lans w hich m ust be m ade w ith in  the next tw enty years for the form ation  
o f  perm anen tly  uneven-aged w oods w ithin the forest.

H I S T O R I C A L  N O T E S  O N  T H E  F O R E S T S  O F  
A L IC E  H O L T  A N D  W O O L M E R

Contributed by W. H . D ixon, fo rm e rly  a Foreman at 
Alice H olt, now with the N yasaland D epartm ent o f  Forestry.

The old crow n forests o f  W oolm er an d  A lice H o lt are situated  in the 
C o u n ty  o f  H am pshire . A lice H o lt lies a b o u t fou r miles sou th  o f  F arn h am , in 
Surrey, an d  is separated  from  W oolm er by a belt o f  ag ricu ltu ra l land  an d  
hea th land .

N ow , in 1956, Alice H o lt has a w ood land  area  o f  2,075 acres, divided 
in to  the follow ing Inclosures: S tra its 236 acres, G oose G reen  222 acres, Lodge 
411 acres, H o lt P o u n d  269 acres, G lenbervie 367 acres, W illow s G reen  198 
acres, A b b o tts  W ood  242 acres, an d  there is also a new  acquisition  know n as 
B ourne W ood, o f 130 acres.

W oolm er has close on  2,000 acres divided in to  B rim stone Inclosure, 
F o rk e d  P o n d  Inclosure, L ynchborough  P a rk  an d  W ood , an d  W eavers D ow n. 
T h e  forest has been leased to  the  W ar D ep a rtm en t since the tu rn  o f  the cen tury , 
an d  was finally transfe rred  to  th a t d ep a rtm en t in 1955.
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Alice H o lt an d  W oolm er are nam es o f  g rea t an tiqu ity . T he la tte r  is 
w ritten  in the o ld  Saxon C harte rs  as w u l f m a e r e s  g e m a r e , la te r in  A .D . 907 
it is spelt u u l f a m e r e , an d  w l u e m e r e , an d  in  A .D . 1200 as w o l v e m e r e . D u rin g  
the  last cen tu ry  it was know n as W olm er. F ro m  these early  spellings, it is 
ap p a ren t th a t W oolm er was one o f  the  last s trongho lds o f  the w olf in  E ngland . 
T he w ord  “ m ere” in th is instance denotes an  “ outly ing  p a r t” as d istinct from  
the  no rth ern  m ere, m eaning  a lake.

T he nam e Alice H o lt has been greatly  changed  from  the Saxon a l c i e s h o l d , 
AISHOLD, ASHESHOLD, AXESHOLD, AXIHOLT. In  A .D . 1169 it Was Written ALFSHOLT, 
and  in 1242 as a l f i e s h o l t . T here have been m any  theories as to  the orig inal 
m eaning, p robab ly  the  co rrec t one is “ the H o lt (o r w ood) o f  the A shes” . The 
form  Alice H o lt first appears in the B ishop o f  W inchester’s P ipe R oll fo r 1373.

T he area  lies over the O lder Beds o f  the U p p er G reensand , G au lt C lay, and  
Low er G reensand  o f  the C retaceous System , W oolm er an d  B ourne W oods 
lying m ostly  on the G reensand , and  Alice H o lt on  the  G a u lt C lay, giving tw o 
characteristic  tree crops in the Scots pine p lan ta tio n s o f  W oolm er, an d  the oak  
w oods o f  the H olt.

P re-H isto ry
Alice H olt forest p ro b ab ly  orig ina ted  in the A tlan tic  P eriod  (5500 B.C.- 

2600 B.C .) w ith peduncu la te  oak  em erging as the m ain  tree. F rom  the  m any 
fragm ents an d  c lip p in g s  o f  M esolith ic and  N eo lith ic  flints w hich have been 
picked up in the forest area  it is certain  th a t m an  has dw elt in the fo rest p recincts 
from  Low er P alaeo lith ic  tim es.

Som e o f  the earliest discoveries a t W oolm er were o f  the B ronze Age. 
Bracelets, rings, sw ords, spearheads, an d  bronze to rques were found , an d  are 
now  in the British M useum . S cattered  th ro u g h o u t the forest are  num erous 
ea rthw orks and tum uli. A t the tim e o f  the invasion o f  B rita in  by the R om ans, 
the coun try  now  know n as H am psh ire  was covered by alm ost im penetrab le  
forest. Alice H o lt and W oolm er m ost p robab ly  fo rm ed  p a r t o f  the  g rea t fo rest 
o f  A nderida , which stretched  in a great un b ro k en  w ave over the N o rth  D ow ns, 
and  sou thw ards in to  the valleys betw een the D ow ns.

T he G a u lt clay o f  the forest, an d  the o ak  w oods up o n  them , w ere used by 
the  R om ans fo r the  m aking  o f  po tte ry . S ou th  o f  the  p resen t fo rest office a t 
F o rest Lodge in G oose G reen  Inclosure are to  be fo u n d  the  rem ains o f  R om ano- 
British po tte ry  kilns. O ver a  large area  o f  th is  Inclosure , an d  lying very close 
to  the surface o f  leaves, are to  be found  th o u san d s o f  fragm ents o f  po tte ry . In  
m any places they are over th ree feet deep. T he ac tu a l sites o f  the  kilns are 
easily identified by the blackness an d  friability  o f  the soil com pared  to  the 
su rro u n d in g  clay.

D uring  the last w ar a  k iln  site was excavated , an d  a range o f  R om an  
household  articles includ ing  jugs, d rink ing  cups, p la tes and  bow ls w ere found . 
O n som e o f  the po tte ry  fragm ents the easily identified m a rk  o f  fingerprin ts were 
found . F rom  the vastness o f  the w orkings it is th o u g h t th a t perhaps th is was 
the  “ Black C o u n try ” o f  R om an  B rita in , a t least fo r the  sou thern  ha lf o f  the 
coun try .

T he range o f  the po tte ry  covers the years A .D . 50-A .D . 400, th a t is a lm ost 
the length  o f  the  R om an  occupation , and  falls in to  the  follow ing eras:

C laud ian  . .  . .  A .D . 43-69
F lav ian  . .  A .D . 69-96
L ate  F irs t C en tu ry A .D . 96-117
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H ad rian ic  . .  A .D . 117-138
A n to n in e  an d  Late Second C en tu ry  A .D . 138-200
T h ird  C en tu ry  . .  A .D . 200-300
F o u rth  C en tu ry  . .  . .  A .D . 300-400

In  1741, W oolm er pond, which was then  a b o u t 66 acres in extent, was 
drained , an d  hundreds o f  coins and  m edallions o f  the  reign o f  M arcus A urelius 
an d  his E m press F austina  were found . L ater, in 1744, m ore coins were found , 
an d  these represen ted  all the E m perors from  C laud ius (A .D . 43) to  C om m odus 
(A .D . 192).

In  1867, the then Lord Selborne found  coins o f  Lucius Verus, an d  a 
sepulchral u rn  con tain ing  bones, and  som e iron axe heads. L ater, b ronze saw  
b lades and  an  urn  con tain ing  ab o u t 100 coins o f  G allien ius were discovered, 
an d  a t W oo lm er pond  again, in 1873, a large collection  o f  coins were u n earthed . 
These to ta lled  ab o u t 30,000, an d  were m ostly  o f  the  last sixty years o f  the 
th ird  cen tury . This hoard  is th o u g h t to  have been the arm y chest o f  the E m peror 
A llectus. In  A .D . 296-7, C onstan tiu s C h lo rus had landed  in H am psh ire , an d  
had  advanced  no rth  and defeated  the arm ies o f A llectus, w ho had m arched 
sou th  from  L ondon . H istorians are o f  the op in ion  th a t this battle  was fough t 
in  the  W oo lm er area.

A p a rt from  th e  archaeological finds, there is little historical in fo rm ation  o f  
any accuracy o f  the  forest area  o f  those days, b u t it is reasonable to  suppose th a t 
th e re  w ere still vast forest areas when the R om ans departed  afte r four centuries 
o f  occupation . D uring  th is tim e the B ritons had  ad o p ted  R om an  m ethods o f  
agricu ltu re. T he various T eu ton ic  invaders, Saxons, A ngles, Ju tes and F risians 
depended  m ostly  on the ir herds and  flocks, which fed on the herbage and  m ast 
o f  the w oodlands.

T he W oolm er-A lice H o lt fo rest du ring  the A nglo-Saxon period lay between 
th e  m ost settled parts  o f  H am psh ire  and  Surrey, an d  con ta ined  b u t few villages. 
A t th a t period  in h isto ry  the land was know n as “ folk la n d ’’, the forests and  
w oods being sta te  ow ned. As husbandry  becam e to  be o f  m ore im portance 
u n d e r la te r Saxon rule, m ore  o f  the w oodland  was felled and cleared o f  trees, 
an d  fenced a ro u n d  to  keep the wild an im als off the cu ltivated  land . T he an im als 
w ere th u s gradually  driven in to  the m ore inaccessible parts  o f  the forests. As 
tim e passed and  m ore an d  m ore land  was cu ltivated , the w oodlands becam e 
vast sanctuaries for the deer and  wild life, and  gradually  to o , the m ore pow erful 
an d  influential o f  the local m en began to  u su rp  the rights o f  the  com m on m an 
over these gam e areas.

The Forests in N orm an Times

A fter the N orm an  conquest there were still large parts  o f the Saxon forests 
left, fo rests and fens alike becam e C row n property , a lthough  in the ir D om esday  
B ook, the N o rm an s dism issed trac ts  o f  w oodland  as H oc EsI Vascata— “ th is is 
w aste!” T he tim ber in the  forests o f  those days w ould  be w orth  a  large sum  o f 
m oney a t to d a y ’s prices, b u t in the eleventh cen tury  it was valued only fo r the 
nu m b er o f  deer and  swine which the w oodlands could  suppo rt.

C enturies ago, the K ings o f  E ngland m ade the ir own hun ting  g rounds, 
(the  first fo rest laws being passed by in e , K ing o f  W essex in A .D . 693). A 
com m ission was sent o u t un d er the G re a t Seal o f  E ngland, and they viewed, 
peram b u la ted , and b o u n d ed  the desired tra c t o f  land , w ooded o r  o therw ise, and  
a fte r th is  reco rd  had  been re tu rn ed  in to  the C hancery , an o rd er w as then  sent 
to  th e  Sheriff o f  the coun ty  to  proclaim  th a t w ithou t the K in g ’s special licence
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none shou ld  h u n t o r  o therw ise chase any  m an n er o f  w ild beast w ithin the sa id  
lim its o r bounds. This m ade the a rea  a  “ chase” , b u t it d id  n o t becom e a forest 
un til certain  forest officers had been ap po in ted , and  it becam e subject to  the  
forest laws, and cam e w ithin the ju risd ic tion  o f  the special cou rts  o f  the  “ Justice 
in Eyre” .

Alice H olt and  W oolm er are bo th  relics o f the orig inal royal chase forests, 
th e  only o thers in H am psh ire being New F orest and Bere F orest. G re a t 
im portance  was a ttached  to  sport, there being no few er th an  fo u r g rad a tio n s 
which, under royal licence, could  be enjoyed by nobles, knights, an d  o th e r 
landow ners. These were:

1. T he hun ting  rights o f  the forest.
2. T he privilege o f “ free chase” .
3. The privilege o f  “ free p a rk ” .
4. The privilege o f  a “ free w arren ” .

T he wild beasts o f  the forest were listed as H art, H ind, H are, Boar, W olf, 
Buck, Fox, M artin , C at, Roe, and the “ conn ie” . T he fowls o f  the  forest were 
“ P heasan t and P artridge and none o th e r” .

T here was one rare an im al th a t infested the w oods o f  H am psh ire , even as 
late as the th irteen th  cen tu ry  and th a t was the wild cat. In 1720, R o b e rt o f 
W arn fo rd . and  Will K erenet were allow ed to  kill them  in W oolm er an d  Alice 
H o lt F orests.

T hree o f  the lakes which have now  alm ost vanished from  W oolm er were 
called afte r wild creatu res, viz., H ogm er Pond, C ran m er P ond , an d  W olm er 
P ond . Black gam e which had been ab u n d a n t a t W oolm er becam e extinct 
du ring  the tim e o f  G ilb e rt W hite, the na tu ra lis t and cu ra te  o f  Selborne near the  
forest, w ho spent a  lo t o f  his tim e there. They were re-in troduced  afte rw ards by 
S ir C harles T aylor, w ho was R anger o f  the F orest. T hey were im ported  from  
C u m berland  and  flourished fo r a tim e, the last one was killed a b o u t 1750.

R oc deer abounded  a t Alice H olt, w hilst a t W oolm er the deer were R ed an d  
Fallow'. A t the beginning o f  the eigh teen th  cen tu ry  th e re  was a head  o f  a b o u t 
500 Red deer, and  Q ueen A nne w hilst on a jo u rn ey  to  P o rtsm o u th  was prevailed 
upon to  b reak  her jo u rn ey  th rough  the forest and rest on a b an k  (afterw ards 
called Q ueen ’s Bank) and  see the w hole head o f  deer driven p ast her. In 1830, 
the D uke o f  C um berland  sent hun tsm en  and  “ six yeom an p rickers” in scarlet 
jacke ts , toge ther w ith staghounds to  W oolm er. and  conveyed the rem ain ing  
deer to  W indsor.

Alice H olt w oods m ust have presented  a d ifferent p ic ture when it was grazed 
by herds o f  deer, ca ttle  and swine. T he oak  w oods o f  today  ca rry  a very heavy 
g row th  o f  g round  and  underw ood vegetation.

G enera l H ow e w ho was a g ran tee  o f Alice H olt in the late seventeenth  cen tury  
tu rn ed  ou t som e wild G erm an  boars an d  sows in to  the forest, an d  fo r a tim e, 
a wild buffalo, bu t it so te rro rised  the neighbourhood , “ th a t the co u n try  rose 
u p o n  them  and  destroyed th e m ” .

A t the present tim e there are still roe deer in Alice H olt and  a pa ir o f  roe 
deer were seen a t W oolm er by the w riter, la te in 1953, afte r an  absence o f  m any 
years.

F o r adm in istering  the forest laws, the w oodlands o f  the S tate were divided 
in to  tw o areas, those no rth  o f  the T ren t, an d  those  sou th  o f  th e  T ren t, an d  justices 
fo r these tw o parts  appo in ted . T hey were know n as “ Justices in Eyre” , an d
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travelled  a b o u t from  place to  place ho ld ing  forest courts . T here  were th ree 
fo rest courts:

1. C o u rt o f  A ttachm en t, o r  W oodm ote.
2. C o u rt o f  Sw ainm ote.
3. C o u rt o f  C h ief Justice in Eyre.

T he first tw o w ere com posed  o f  officials o f  the forest, the co u rt o f  W oodm ote  
was held every forty  days, each forest official a ttend ing . T his co u rt was to  look 
in to  all offences com m itted  in the forest, and  to  tab u la te  them  for p resen ta tion  
to  the S w ainm ote court.

T he C o u rt o f  S w ainm ote was supposed to  be held th ree tim es a year, the 
first co u rt fifteen days before m id-sum m er for the  purpose o f  clearing  the forest 
o f  all anim als, th e  second fifteen days before M ichaelm as when the herbage 
m oney  fo r cattle  was received, and  the th ird  was held forty  days afte r M ichaelm as 
on the  feast o f  St. M artin . A t th a t tim e the forest was again  cleared, and  no 
an im als except deer were adm itted  from  the 11th o f  N ovem ber until the 23rd 
A pril; th is period  was know n as the “ w inter hain ing” . A lso a t th is cou rt, the 
p resen ta tions o f  the C o u rt o f  A ttach m en t were received and  enrolled , the sm aller 
offences tried  and those o f m ore im portance presented  to  the Justice in Eyre, 
to  w hom  th e  rolls o f  this cou rt were certified a t the next sessions o f  Eyre, and 
those  rolls w hich w ere expected to  contain  an accoun t o f  every offence com m itted , 
o f  every deer killed, an d  o f  every tree felled in the forest, the value o f  the tree, 
the am o u n t o f  the fine im posed, an d  the m oney for pastu rage and pannage o f 
cattle  and  swine. T he C o u rt o f  Justice Seat was to  be held a t each forest once 
in every th ree years.

The forest courts  o f  W oolm er and  Alice H o lt were held a t W ard-le-ham , 
now  know n as W orldham , which was the adm in istra tive  centre for the forest 
an d  w hich had  a royal residence as late as the sixteenth cen tu ry  a t w hat is now 
L odes F arm , K ingsley. K ing  John , w hen hun ting  in the forest, stopped  a t K ing 
Jo h n ’s H ill a t W orldham . G ilbe rt W hite describes letters he saw  addressed  to  
the “ Bailiff o f  W olm ar and  Asles H old , R obert de V enner” , and  sent by K ing 
Jo h n  in  1206. Before the end o f  the fou rteen th  cen tury  W orldham  was held by 
T hom as C haucer, a son o f  G eoffrey C haucer, the poet.

A Survey in A.D. 1171

T he earliest know n survey o f  the forest is th a t m ade in 1171, and  reads as 
follows:
“ THE PERAMBULATION OF THE FORREST OF ALIS HOLT AND WOLMER IN THE TYME 

OF KINGE HENRYE THE SECOND A .D . 1171”
“ This is the peram bu lation  o f  the forrest o f  A lis H olt bounds in W olm er 

in Suth  (C oun ty  o f  S ou th am p to n ) m ade in the year o f K inge H enrye, the  sonne 
o f  them priss (the son o f  the Em press M atilda , d au g h te r o f  H enry  I) the X V III, 
o f  th a t K inge an d  instance o f  E the lband  the Bauld, archb ishop  o f C an terbu ry , 
H enrye, b ishoppe o f  W inchester, R o b e rt M aw dyt, R obte. Anglin, N icholl 
L indsho t, and  o thers th a t oftetim e com plained o f  the charge and governance 
o f  the said forrest. A nd th is peram bu lacon  was m ade by G erra rd  C ham berla in , 
A llin  M ontagew e, Justices, an d  by X II Ju rers chossen in the sam e Shire in the 
h und red  o f  A u lton  (A lton), an d  by R o b t. V annz, ch ief fo rrester, by the w arden- 
ers, rew ardeners, and o th e r m inisters o f  the sam e fo rrest and  by the  next 
neighbours.

“ A nd  th is peram bulacon  beginneth a t a place o f  ex tendm ent wch is 
A m isford , and  so fow rthe in to  G re tinham , an d  so fow rthe in to  A ldew eke, an d  so
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fow rthe w estw arde th ro u g h t little S trode in to  the toppe o f  the Hill above 
G rim sgrove an d  from  the toppe  o f  th a t H ill dow nw ards in to  the  nether side 
o f  the hill tow ards the m arler o f  W hatley  an d  so always by the hill in to  thashe o f 
sow the hailes an d  so stretch inge tow ardes the n o rth  in to  W yke and  so fow rthe 
by the hilles syde to  E stw ard-le-ham , an d  th ro u g h o u t the garden  o f  R o b t. V annz 
and  a fte r th a t to  Sannidalles in to  thest side o f  the co u rte  goinge D ow nw ardes 
to  S tonyrigge an d  so farre fow rthe as B enforde S tretchinge in to  th o k e  o f 
M aw dit W ood  and  by a little Ryver goinge dow n from  D oggettes in to  hole 
D ue, an d  fow rthe as the highw aie leadethe th ro u g h o u t O khanger in to  Black- 
M ere, and  so in to  the lec. Except the serjantcy o f  O khanger th a t O w eth  his 
O u rn e  franchise by ch a rte r o f  K inge E dw ard  an d  so goinge D ow new arde from  
the lec by the R oo  w ater in to  K ippinge howsse an d  so fow rthe in to  the Ionge 
pathe in to  Rakesw cll and  so by the longe m eare in to  R ake and  so fow rthe by a 
pathe  called the fennepathe in to  D ornefo rde and  so by th a t fenne w ater in to  
B radbridge and  so in to  W asford  and  so in to  M onkenm yle o f  A1 K enfo ld  by 
an d  by the bounds o f  Suth and  S u rr in to  K inw ardes K ate  and  so alwaies by the 
aforesaid  bounde into R o D icke and  by the bounde in to  D agm er an d  in to  the 
bounde called H em yngesw aie th a t is in the Ryver called W aits an d  so goinge 
upw ardes by the foresaid place o f  ex tendm ent except the landes an d  tenem ents 
o f  W altercom inge th a t be o f  the fil o f  thera ll o f  G los th a t liethe betw ene the 
said Ryver o f  the K ings W ood goinge upw ardes in to  H ew ardesw ell an d  so to  
the linch raill wch landes bene free by O lde conquest.

“ In w itness w hereof
“ W illm  W indsore” .

The K ing usually app o in ted  a L ord  W arden , ranger lieu tenant, o r m aster 
fo reste r to  be in charge o f  the forest. A no to rious ou tlaw  infested the Alice 
H olt area, his nam e was A dam  de G u rd o n , an d  he was a m em ber o f  an  old 
N orm an  fam ily and  a follow er o f  S im on de M o n tfo rt. H is exploits as a brigand  
and  sw ordsm an becam e know n over a wide area, and  he was finally challenged 
to  a duel by P rince E d w a rd ; this to o k  place a t L ong S u tton , near A lton. E dw ard  
w on, bu t generously p a rdoned  his adversary , de G u rd o n  becom ing one o f 
E d w ard ’s henchm en, and  was created  W arden o f  W lfm ere and  Asles H old , and 
settled  a t Selborne. He was succeeded as w arden  by Jo h n  de V enuz in 1304.

T he forests had long been a m a tte r o f  d ispu te between the K ing an d  the 
people. A ttem pts were m ade again  and  again  to  ad d  fu rth e r trac ts  o f  land  to  
those already  held by the Sovereign. E dw ard  I show ed g rea t reluctance in 
confirm ing the F o rest C harters. The forests were under a  special law, adm in is
te red  in  the ir ow n courts , w ith qu ite  an  a rm y  o f  officials. T he officials w ere the 
K ing’s m en w ho looked  afte r his lands, an d  looked  to  him  only, an d  strengthened  
his h and  in case o f need; all fines an d  levies collected by them  w ent in to  the 
royal purse, and  so the re  was a  g reat advan tage to  the Sovereign to  keep the 
C row n rights in the forests un im paired .

The flesh o f  deer slain a t W oolm er was to  be sent to  a spittle house (alm s
house) “ if no t sweet enough  o r fit enough  to  be ea ten  by the b e tte r so rt o f  peop le” . 
All m astiffs in o r near the forest were by law  to  have th ree claws o f  the  fore-feet 
cu t off. This was so th a t they could  no t chase the deer. A  few lords were 
exem pt from  the forest law s; the re  was an  inquiry  a t W inchester in 1269 before 
R oger de C lifford “ by oath  o f  the verderers o f  A lryesho tt an d  W ulw em ere, and  
o f  R o b e rt de C hilte lay, and  eleven o thers, regarders an d  agisters, app roved  and  
law ful m en o f  the sam e forests, w hether W illiam  de K ernet, L o rd  o f  C olm ere, 
ough t to  be q u it as he an d  his ancesto rs up  to  the presen t have s tood  qu it o f 
th e  exped ita tion  o f  the ir dogs, by reason  o f  the ir lands, w hich are w ith in  the 
bounds o f  the said  forest, o r  n o t” . T he verdict was given in  th e ir  favour.
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Forest Officers

T he officers o f  the forest an d  the ir du ties were as follows:

V E R D E R E R S  o r judges o f  the Sw ainm ote co u rt an d  d irec to rs o f  all o th e r 
officers o f  the  forest. T here were usually fou r to  each forest.

R E G A R D E R S  w ho were to  go th rough  the forest an d  m ake th e ir  “ regard”  every 
th ird  year, to  inqu ire  in to  all offences and  survey “ asserts” , “ w astes and  pur- 
p ro s tu re s” . usually  twelve to  each forest.

F O R E S T E R S .  T heir du ty  was to  “ w alk the forest bo th  early  and  late, w atching 
b o th  the  vert and  venison, a ttach ing  and presen ting  all T respass against them  
w ith in  the ir own Bailiw ick” . They were usually  app o in ted  un d er letters p a ten t 
b u t som e were “ foresters in fee” , ho ld ing  the office for them selves and  the ir 
heirs on paym ent o f  a fee to  the K ing. T he office was liable to  g reat abuse. 
F o reste rs  were often  appo in ted  in excess num bers, an d  lived by ex to rtion  an d  
illicit exactions, which from  tim e to  tim e necessitated special legislation.

A G IS T O R S . W hose office was to  receive and  accoun t for the ag istm ent o r 
p ro fit arising  from  the herbage o r  pannage o f  the K in g ’s w oods an d  lands. 
T here  were fou r to  each forest.

W O O D W A R D S  were sub o rd in a te  to  the foresters. They had to  w alk the w oods 
w ith b illhooks o r hatchets, and  m ight n o t carry  bow s o r  arrow s. T hey to o k  the 
follow ing oath : “ Y ou shall tru ly  execute the office o f  w oodw ard  o f  Alice H o lt 
W oods as long as you should  be w oodw ard there, you shall no t conceal any 
offence either in V ert o r V enison th a t shall be com m itted  o r done w ithin y o u r 
charge, bu t you shall tru ly  present the sam e w ithou t any favour, affection or 
rew ard , an d  if you see o r know  any M alefactors, o r find any D eer killed o r  h u rt 
you shall fo rthw ith  do  the V erderer to  u n d e rs ta n t the re  of, an d  you shall p resent 
th e  sam e at the next C o u rt o f  the F orest, be it Sw ainm ote, o r C o u rt o f  A tta ch 
m ent, so H elp  m e G o d ” .

T he crow n lands were adm in istered  w orst du ring  the la tte r h a lf  o f  the 
seventeenth  cen tury , when g rea t abuse was prevalent, the custod ians farm ing 
them  o u t to  th e ir  ow n advantage. T he gradual enclosure o f  the forests w ent on 
th ro u g h  the  M iddle Ages, and  m any “ gran ts o f  assert” , o r pow er to  enclose 
were m ade to  those w ho held land ro u n d  the forest. T hus the A bbey o f  W aver- 
ley, nea r F arn h am , held an estate a t D ockenfield (now  p art o f  the forest know n 
as A b b o tts  W ood), and  at Binsted. The A bbo t ob ta ined  a licence to  “ enclose 
fo rty  acres th a t is w ith in  the M etes o f  the F orest o f  W oo lm er". In the reign o f  
C harles, an o th e r  sixty acres were enclosed near Binsted.

T he office o f  K eeper, o r L ieu tenan t, o f  W oolm er and Alice H o lt was 
g ran ted  on lease fo r  lives, o r term s o f  years. M any were w om en, in 1699 there 
w as a M rs. H ow e, in 1777 a Lady H illsborough . O ther lieu tenants were D uke 
H um phrey  an d  R ich a rd , D uke o f  Y ork .

In the th irty -th ird  year o f  the reign o f  H enry  V III, an act was passed 
establish ing a co u rt called th e  “ C o u rt o f  G enera l S urveyors o f  the K ings L ands” , 
b u t five years la ter this was dissolved, and  a new “ C o u rt o f  A ugm en ta tions”  was 
created .

T he pow er invested in the C h ief Justices, in Eyre was often abused ,and  they 
w ere found  guilty o f  irregularly  d isposing o f  tim ber in the fo rest to  the ir ow n 
advan tage. T he C o u rt o f  E xchequer was form ed, b u t the system  o f m anagem ent 
still being defective, a S urveyor G enera l was appo in ted . This office existed for 
a  very long period, an d  la ter passed to  the C om m issioners o f  W oods an d  
F o rests , before finally com ing to  th e  F o restry  C om m ission in 1924.
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A Survey in 1635

A fu rther survey was taken  o f  Alice H olt an d  W oolm er in 1635: “ Survey 
ta k e n  the  te n th  day o f  June , in the 11th year o f  the  reign o f  o u r Sovereign 
C harles, by the G race o f  G od , K ing  o f  E ngland , S cotland , F ran ce  an d  Ire land , 
D efender o f  the F aith .

“ W e, the said officers o f  his M ajesty’s W oods, w ithin th e  F o rest o f  Alice 
H olt an d  W oolm er, who hereon to  set o u r  H an d s an d  Seal by  v irtue  o f  W a rra n t 
to  us d irected  from  the W orsh ip fu l C harles H arb o a rd , Esq. his M ajesty ’s 
S urveyor G eneral, do  hereby accordingly  to  the  P u rp o t o f  th e  sa id  W a rra n t 
certify  concern ing  Extents, M etes, B ounds, an d  Q uality  o f  th e  sa id  F o re s t an d  
concern ing  the several Officers an d  nam es o f  the  p resen t Officers a n d  M inisters 
an d  th e ir  D eputies, an d  concern ing  the  Lodges, P arks, Enclosures, P rofits and  
A llow ances, and  certa in  o f  them  ap p e rta in in g  an d  concern ing  the  C oppices, 
W oods, U nderw oods, an d  fit places to  be enclosed fo r supp ly  o f  T im ber Trees 
and  o th e r con ten ts o f  th e  aforesaid  W a rra n t in F o rm  hereafte r expressed” .

PERAMBULATION

“ F irs t, as touch ing  the B ounds an d  E xten ts o f  the  said F o re s t beginning a t 
A m ersford  an d  so to  Is ing ton  H atch , an d  so to  A ldw icke, an d  so as th e  fo o tp a th  
leadeth  to  the to p  o f  the  H ill above G rym sham e alias G rim srove an d  so as the  
old fo o tp a th  leadeth  to  the old m arlp it, w hich is in C rockensland , an d  so as the  
fo o tp a th  leadeth  by the  side o f  the said H ill to  the w ood  o r  lynch  above S turtle- 
M ead, an d  so to  the b ro ad  H atch  a t P uer H ill alias R iver H ill an d  then  as the 
fo o tp a th  leadeth by the side o f  the H ill in to  Shakestre te , an d  so d irectly  to  the 
Pleystow  o f  W hatleigh, and  so by the H edge on the  E ast side o f  the  sa id  S hake
strete  as it goeth  along  to  the  F o o t o f  the old M arlp it a t  W hatle igh  an d  so to  
the  to p  o f  A m erspot, an d  so above the  to p  o f  R ando les C rym e to  M odies 
P u tt, and so to  the Ash o f  Southees, an d  so bending  a little tow ards the  N o rth  
to  W olstansnall and  descending directly  to  C o ttes— w here som eth ing  d id  s tan d —  
an d  so to  W eeke, an d  so by the m iddle o f  th e  G a te  o f  Jo h n  o f  L ynch now  in the  
ten u re  o f  R ob t. Cheyney, and  so ascending  by th e  m iddle o f  the  garden  o f  Jo h n  
o f  L ynch to  C ruchasw ell, an d  so descending to  the E ast co rn e r o f  th e  garden  o f  
N icho las C hurches, an d  so to  G onds-W ell alias G oodw ell Springs, an d  so 
th ro u g h  the m iddle o f  the  field called Le H ouke , an d  th ro u g h  th e  m idd le o f  
P uckw ell’s C ro ft, and  so by the m iddle o f  B eere-croft, an d  so to  F arn h u ll, an d  
so descending a little to  S tone-R idge in to  B insw ood, an d  so by the D itch  o f  
W orld h am  P a rk  to  D anstys M arsh , an d  so to  M a n d itt’s H a tch , an d  so by  a 
little b ro o k  descending to  D oggetts and  so by the sam e little B rook  in to  H ole 
Lane, an d  so th ro u g h  th e  m iddle o f  O kehanger n ea r th e  E astern  H edge to  the 
G re a t W ay w hich leadeth  to  E chgale, and  so to  B oreherne, an d  so by a  little  
B rook  to  E chlake aforesaid , and  so by the g rea t way lead ing  to  B lackm ore, an d  
so by the  w ay th a t goeth  to  Thelegridge, an d  going dow n  by th e  R ed  W ate r to  
th e  H ouse o f  C upp ing  an d  so to  L ongford , an d  thence in to  the  B o ttom  o f 
L ongm ore to  Buckersw ell alias R acksw ell, an d  so to  th e  H ighw ay w hich leadeth  
from  W oolm ere to  M id h u rst, an d  from  thence in  the  N ew  P a th  alias F e n  P a th  
to  O ld T horne , an d  so by  th e  sam e N ew  P a th  to  Q uern fo rd , an d  so go ing  by the 
w ater dow nw ards to  B rad-B ridge an d  so to  L in d fo rd  Bridge, an d  so descending 
by the  sam e w ater to  B roxhead  Bridge, an d  so by the  sam e w ater to  H u n tin g fo rd  
Bridge, an d  so by the  sam e w ater to  M u n k en  H ill in  D ockenfield , an d  so by  the 
sam e w ate r to  a  little  B rook  w hich descendeth  fro m  C ope-H atch , an d  so 
descending by the  sam e B rook  betw een th e  lan d  o f  Bele in  th e  C oun ty  o f  Surrey, 
an d  the  lan d  o f  D ockenfield  in  S o u th to n , to  B otherlease Pull, an d  so by the 
B ounds o f  the  said  C oun ties to  K en ard s B at an d  so by th e  tw o  said  C ounties 
to  U des H atch , so ascending  a  little stream  to  R ow ditch , an d  so by the  B ounds
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o f the said tw o counties to  Benyngs W ere, which is in the R iver o f Wcy, and 
then  going up  the B ank to  A m ersford  aforesaid , the B ound first m en tio n ed ” .

T he officers o f  Alice H o lt and  W oolm er a t the tim e o f  the above survey were:

R ob t. T irw hit, Esq. L ieu tenant o f  the F o rest aforesaid . W hat Fees o r Profit 
belong to  him we know  not.

R anger o f  the said F orest, bu t w hat Fees belong to  him 
o r o the r Profits we know  not.

V erderers, w'hat Fees belong to  them  we know  not.

W m . M urray , Esq.

H enry  H ooke, Esq. 
Jo h n  F ielder, Esq.

A rth u r  Squib , Esq.

G ab rie l L app , Esq.

A llenB eldham ,E sq . 

T hos. H obson , Esq.

Jo h n  F ish, Esq.

W m . K n igh t, Esq.

Jo h n  F ish , Esq.

Jo h n  A dam s, Esq.

S tew ard, b u t w hat Fees belong to  him  we know  not.

W oodw ard , fo r m arking, 4d. per tree. U pon sale o f  w ood 
o r trees, 12d. in the P ound , and  the bark  o f  trees barked.

D epu ty  W oodw ard  there.

F o rreste r o f  the N o rth  W alk o f  Alice H olt. F or wages in 
m oney, th ree pounds and ten pennies per annum . T he 
P rofits o f  the G re a t P ark  being a B arren H eath  for the 
m ost part, beside the feeding o f the D eer, toge ther with 
the use o f  the G re a t Lodge, an d  a little Lodge fo r the use 
o f  the U nder-K eeper, we value to  be w orth  per annum , 
eight pounds. Fees o f  D eer killed, W indfall trees. D ead 
trees, Browse, and  F irew ood.

F o rrester o f  the S outh  W alk, for wages, th ree pounds and 
ten  pennies per annum , the Profits o f  the G oose G reen 
P ark  w ith the Lodge therein , beside the feeding o f the 
K ing ’s D eer therein , we value to  be w orth  ten pounds. 
Fees o f  D eer killed, W indfall T rees, Browse, and F irew ood.

F o rreste r o f the W est W alk, fo r wages th ree pounds and 
ten  pennies, the P rofits o f  the O ld Close w ith Lodge 
therein , besides the  feeding o f  the K ing’s D eer therein , we 
value to  be w orth  ten pounds per annum . Fees for D eer 
killed, W indfall T rees, D ead Trees, Browse and  F irew ood.

F o rres te r o f  B ordon  Lodge in W oolm ere, fo r wages three 
p ounds an d  ten  pennies per annum . Fees fo r D eer killed, 
and  the  profits o f  the Lodge and  Enclosures, there un to  
being a b o u t ten acres w orth  ab o u t fo rty  shillings per 
annum . C u tting  o f  H eath , and digging o f  P eat and  T urf.

F o rres te r o f  L ynchborough  W alk, fo r wages th ree pounds 
and ten pennies per annum . Fees fo r D eer killed, the 
P rofits o f  the L odge w ith the enclosures to  the sam e, being 
w orth  th ree pounds. C u tting  o f  H eath , digging o f  T u rf  
and  Peat.

I t  will be no ted  th a t in  the la tte r tw o cases a t W oolm er, there is no  m ention  o f 
trees, W oolm er a t th a t tim e being an  open  w indsw ept hea th land .

A lice H o lt was divided in to  th ree Bailiwicks, o r W alks. They were N o rth , 
S ou th  and  W est, W oolm er was divided in to  B ordon  and  L ynchborough  W alks, 
a descrip tion  o f  which follows:
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S tony  L a ke  to 
Sturcle M ea d  Green

Great P ark

Thistly Green to 
C ottons Lane

Cotton to 
Recklesham  H atch

Park Post to 
L ocke Reade

Rowditch to H om es- 
hill with Gors Point

H om eshill to S turts  
and Udes H atch

Udes H atch to the 
Seven Sisters

Seven Sisters to 
B atts Corner

N O R T H  B A IL IW IC K

C o n ta in in g  in  length  6 F urlongs, and  in b read th  4 F u r
longs. A th in  w ood  o f  O ak , som e d o tta rd s , all o f  full 
g row th  an d  decaying, som e Beeches, A sh, M aple, and  
T h o rn , w orth  by estim ation  £573. F ro m  the R iver o f 
T ham es 18 miles, which is nearer th an  any P o rt, o r p art 
o f  the Sea.

C o n ta in ing  by estim ation  400 acres, som e Trees o f  O ak  
good bu ild ing  and  cleaving tim ber, som e Ship T im ber, and  
som e D o tta rd s , all o f  good  grow th , som e decaying, w orth  
by estim ation  £73 o r the reabou ts . F rom  the said R iver 
o f  T ham es, 18 miles.

A th in  w ood o f  O ak  con tain ing  by estim ation  in length 
6 F u rlongs by  3 in b read th , good bu ild ing  an d  cleaving 
tim bers, som e D o tta rd s , a little Beech, A sh, all o f  good 
g row th  and  decaying, w orth  by estim ation  £1,143. F rom  
the R iver o f  T ham es 18 miles.

A th in  sheer w ood o f  O ak, by estim ation  5 F u rlongs by 
4 F urlongs, good B uilding an d  C leaving T im ber, som e 
Ships T im bers, som e D o tta rd s, som e Beech and  A sh, and  
m ost o f  full g row th, by estim ation  £984.

A  th in  sheer w ood, con tain ing  by estim ation  2 Furlongs 
square , G ood  B uilding and  C leaving T im ber, som e Ship 
T im ber, som e D o tta rd s  o f  full g row th  an d  decaying, an d  a 
few Beeches w orth  by estim ation  £404.

A  th in  w ood o f  O ak  con tain ing  in length |  mile, by 4 
furlongs in b re a d th . G o o d  B uilding and  C leaving T im bers, 
som e Ship T im ber, som e D o tta rd s , som e Beech, all o f 
good  grow th  and  decaying, w orth  by es tim ation  £345.

A th in  w ood con tain ing  by estim ation  a mile in length , in 
b read th  $ m ile, the g rea ter p a rt o f  O ak , good B uilding and 
C leaving T im ber and  som e Ship T im ber, som e D o tta rd s, 
an d  m any  Beeches, all o f  good  grow th, and  som e decay
ing, w orth  by estim ation  £916.

S O U T H  B A IL IW IC K

A thin  w ood con ta in ing  by estim ation  £ m ile in length, by 
3 furlongs in b read th , fo r the  g rea ter p a r t o f  O ak, good 
B uilding and  C leaving T im ber, som e Ship T im bers, som e 
D o tta rd s , an d  som e Beech, all o f  good  grow th, an d  decay
ing, w orth  by estim ation  £627.

A th in  w ood, p artly  o f  O ak, an d  partly  o f  Beech, co n 
ta in ing  in length  6 furlongs, in b read th  6 furlongs, the O ak  
T rees o f  good  Building and  C leaving T im bers, som e Ship 
T im ber, som e D o tta rd s , all o f  full grow th and  decaying, 
the w hole w orth  by estim ation  £641.
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B atts  Corner to 
S tony  L a ke  and  
Sunny H ill

Goose Green

Goose Green P ark

S la tga te to 
Freethend

C on tain ing  in length 7 furlongs by 4 in b read th , a  thin 
w ood o f  O ak  con tain ing  good Building an d  C leaving 
T im ber, a little Ship tim ber, som e D o tta rd s  and  som e 
Beech and Ash all o f  full grow th an d  decaying, w orth  by 
estim ation  £392.

A very th in  w ood o f  O ak , by estim ation  2 furlongs square , 
good B uilding and  C leaving T im ber, som e Ship T im ber, 
som e D o tta rd s , all o f  full g row th  and  decaying, w orth  by 
estim ate £184.

C on tain ing  by estim ation  35 acres, w herein som e good 
O ak  are good  B uild ing an d  C leaving T im ber, som e 
D o tta rd s, an d  A sh, an d  M aple all o f  full g row th  and 
decaying, w orth  £96 o r the reabou ts .

A  w ood o f  O ak , well s tan d ed  w ith  bushes, in  length  $ m ile, 
in b rea d th  3 furlongs, good  B uilding an d  C leaving T im ber, 
som e Ship T im ber, som e D o tta rd s  and  Beech and  A sh, all 
o f  full g row th , an d  w orth  by estim ation  £539.

In bo th  the W alks aforesaid , we find n o t above 100 sm all saplings.

W E S T  B A IL IW IC K

L ittle  S tray te  A th in  w ood o f  O ak, con tain ing  by estim ation  a  fu rlong  in
bread th , by 2 furlongs in length, good  B uild ing and  
C leaving T im ber, som e Ship T im ber, som e D o tta rd s , and  
som e Saplings, w orth  by es tim ation  £367.

O ld Close C on tain ing  by estim ation  8 acres, som e O ak  stand ing
scatteringly, good  B uilding an d  C leaving T im ber, som e 
D o tta rd s  an d  som e Saplings, w orth  by estim ation  £20 or 
thereabou ts .

The Great S tra y te  A  w ood o f  O ak  con tain ing  in length  a  mile, in b read th  
3 furlongs, good  B uild ing and  C leaving T im ber, and  som e 
Ship T im ber, som e D o tta rd s , well s to red  w ith Saplings, 
M aple  an d  T h o rn , w orth  by estim ation  £264.

W O O L M E R E

O ak H ill  Som e scrubbed  O ak Trees, stand ing  scattered , w orth  by
estim ation  £5, o f  full grow th.

T he fittest p lace we can  find a t A lice H o lt to  m ake a coppice (th o u g h  n o t 
very fit as we can  conceive) is betw een A ps G reen  and  K n igh ts G reen  ad jo in ing  
to  the  A b b o tts  W ood , con tain ing  ab o u t 10 o r 12 acres.

T he to ta l o f  all T rees valued  is £9,770.

The Eighteenth Century

W hilst on  th e  subject o f  W oo lm er b o u n d ary , the re  is a  sto ry  o f  a  b o u n d ary  
d ispu te  to ld  in  th e  B roxhead  P arish  records, an d  d a ted  F eb ru a ry  27th , 1773. 
A  certa in  Jo h n  M o re r  k ep t M r. F au n tle ro y ’s flock o f  sheep on  B roxhead 
C o m m on  a n d  one d ay  the  sheep strayed  in to  the  forest, u p o n  w hich th e  foresters, 
keepers, an d  th e  “ hay -w ard”  d rove them  to  the fo rest p o u n d  a t H olyw ater, w here 
th ey  confined them  so lo n g  th a t th e  sheep “ were m uch  im poverished”  and  up o n
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co m p la in t being m ade by F aun tle roy , o rders were im m ediately  issued th a t as 
m any sheep as had ap p a ren tly  suffered from  such confinem ent should  be m ade 
good  by an  equal num ber o f  deer o u t o f  W oolm er F orest, which a t th a t tim e 
was fully stocked.

W oolm er o f  the e igh teen th  cen tu ry  was roughly  seven miles in length, an d  
a b o u t tw o -an d -a -h a lf  m iles in  b read th , an d  ex tended  to  the villages o f  G rea th am , 
Liss, R ogate , B ram sho tt, Fleadley, K ingsley, an d  S elbom e. A t the p resen t day, 
o n ly  the village o f  G rea th am  is ad jacen t to  the forest, bo rdering  it on the  w estern 
extrem ity .

In 1663 tim b er was w anted  fo r the N avy, and  su itab le tim b er was found  a t 
A lice H olt. T he tim ber had  to  be conveyed to  H am haw  in Surrey, w hence it  
cou ld  be taken  to  D ep tfo rd . T he charge fo r  th is was laid on the C oun ty , an d  
was so heavy th a t the  Justices o f  Surrey asked to  be relieved o f  p a rt o f  the charge.

T he to ta l num ber o f  oak  trees in 1783 a t A lice H o lt was estim ated  to  be 
38,919, m easuring  15,142 loads, and  6,119 saplings o f  one o r tw o feet each, 
besides beech, ash, an d  elm tim ber, valued  a ltoge ther a t £45,862, the w hole o f 
th e  forest area  being estim ated  a t 15,493 acres.

In 1784, 1,000 oaks were cut, one-fifth  o f  which it was said belonged to  the 
G ran tee . Lord Stowel. H e laid claim  to  “ lop  an d  to p ” , b u t the  p o o r o f  the 
parishes o f  B insted. F rensham , Bentley and  K ingsley asserted  th a t it belonged 
to  them  and “ having assem bled in a rio tous m anner, ac tually  to o k  it aw ay” . 
O ne m an w ho kept a team  o f horses to o k  hom e forty  stacks o f  w ood. H is 
L o rdsh ip  served forty-five o f  these people w ith sum m onses.

W oolm er ab o u t this tim e was described as “ n o t a single tree stand ing  on 
W oo lm er F o re s t” .

The N ineteenth C entury

F ollow ing the results o f  the C om m ission th a t sa t from  1787-1793, m any  
p lan ta tio n s  o f  Scots pine w ere m ade in W oo lm er forest, which in the early  p a r t  
o f  the  p resen t cen tu ry  w ere m atu re  w oods, often  o f  fine grow th . These p la n ta 
tio n s were m ade afte r 1808. T he w hole o f  W oo lm er was n o t u n d er p lan ta tions, 
a s  can  be seen by a descrip tion  o f  the forest in 1883— “ there is little  to  see in  the 
forest now . A few ca ttle  c ro p  the hea ther, and  perhaps a  w ild look ing  inm ate 
o f  one o f  the co ttages in the forest m ay be encoun tered  while the  chip  o f  the 
h a tch e t is heard  from  one o f  the p lan ta tions. B ut stillness and  loneliness are the 
prevailing  characteristics o f  the  scene” .

In 1864 there was a g rea t fire a t W oolm er. w hich killed m ost o f  the young  
p lan ta tio n s. In L ongm oor, 540 acres were burned , and  in B rim stone Inclosure 
a  fu rth e r 170 acres were destroyed.

D uring  the eigh teenth  cen tury , no  oak  tim ber had  been cu t a t Alice H o lt 
p rio r  to  1777 fo r  the use o f  the N avy, p ro b ab ly  ow ing to  the  fact th a t the trees 
u p  to  th a t tim e w ould  no t be o f  the necessary size. A fall o f  300 loads o f  oak  
w as then ordered  by w arra n t from  the T reasury  fo r the  use o f  the  N avy, an d  
delivered a t the usual price allow ed for oak  tim ber furn ished  to  the dockyards 
from  R oyal forests, 38/- per load. I t  w as argued  a t the tim e th a t  if  the  tim b er had  
been p u t u p  fo r sale it w ould  have realised nearly  £2,500, w hereas a t th e  a rb itra ry  
p rice o f  38/-, it p roduced  only £1,074 10s. 9d., to  w hich w as to  be added  a b o u t 
£80 fo r stackw ood. again taken  aw ay by the  people o f  F rensham , un d er a 
p re tended  right.
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A n ac t know n  as the  “ T im ber P reservation  A ct” was b ro u g h t in to  force 
in  1808. This w as the ou tcom e o f  a R oyal C om m ission  ap p o in ted  by a  special 
ac t in 1786 to  inqu ire  in to  the  “ S tate an d  C ond itions o f  the  W oods, F o rests , 
and  L and  R evenues o f  th e  C row n” , w hich subm itted  seventeen repo rts  from  
1787-1793. In  1788, Jo h n  P it, E sq., Surveyor G enera l o f  H is M ajesty ’s W oods 
an d  F orests, visited Alice H o lt and  W oolm er, and  his rep o rt w as published  in 
1790, in th e  th ird  annua l report. T he rep o rt show ed 9,136 oak  trees fit fo r naval 
construc tion , as against 13,031 in 1608.

A t the beginning o f  the n ine teen th  cen tury  considerab le quan tities o f oak  
tim b er were cu t fo r the navy, so th a t by 1810 little large tim ber was left. T he 
la st lease o f  the  te rm  o f the  L ieu tenan t o f  Alice H o lt expired in 1811, and  in 
1812 the re  was passed “ A n A ct fo r the b e tte r C u ltiva tion  o f  N avy T im ber at 
A lice H o lt” . I t  prov ided  th a t the deer in the fo rest shou ld  be rem oved, and  
pow er w as given to  the C row n to  enclose o u t o f  th e  w aste lands o f  the forest 
n o t m ore  th a n  1,600 acres, these were enclosed o u t o f  som e 2,400. The enclosed 
la n d  w as from  such p arts  “ as shou ld  be found  m ost convenien t to  be enclosed 
an d  to  be best adap ted  fo r  the  grow th  o f  tim ber, such enclosures to  be freed 
from  all m an n er o f  rights, and  to  be m ade a nursery  o r nurseries fo r tim ber 
only, and  to  be accepted by the C row n as an adequate  com pensa tion  fo r all 
righ ts o f  soil, o r o th e r rights over the rem aining 800 acres o f  the w aste lands 
o f  the forest, w hich last m entioned  lands were to  becom e the p roperty  o f  the 
persons having rights o f  com m on over the  fo rest” .

A n in teresting  p o in t afte r the  passing o f  the ac t was a fu rth e r p rov iso— 
“ no  rabb its  shou ld  be k ep t on  any p a r t o f  the said fo rest on any account, 
pretex t, o r pretence w hatsoever” .

T hus the com m oners w ere com pensa ted  by the  su rrender o f  the C row n 
righ ts over the  rem ainder o f  the unenclosed  forest. This su rrender o f  righ ts is 
n o t fully u n d ersto o d  to  th is day, as th e  w riter, du ring  his period o f  service at 
A lice H o lt, frequently  m et people o f  the su rro u n d in g  neighbourhood  w ho 
insisted  th a t the  people have rights to  collect fallen an d  dead w ood w ithin the 
forest.

T he 1,600 acres w ith  existing C row n freeholds to  the extent o f  296 acres, 
p a rtly  occupied by lodges, m ade the a rea  o f the C row n estate  o f  Alice H olt 
1,896 acres. Between 1815-1825 the 1,600 acres was rep lan ted  w ith oak upon 
th e  clearance o f  the rem ains o f  a m atu red  crop  o f  oak, beech and  ash probab ly  
p lan ted  in  the  reign o f  C harles II. As the new cro p  m atu red  th inn ings were 
m ade  regularly  an d  heavy.

In  1881, a  beginning was m ade to  clear aw ay the  poo rer parts  o f  the  1815- 
1825 o ak  crop , an d  betw een th a t date  an d  1903, a b o u t fifty acres o f  conifer 
were p lan ted . A t th is tim e the w oods were un d er the co n tro l o f  the C om 
m issioners o f  H is M ajesty ’s W oods and  F orests, the officer in charge was the 
D epu ty  S urveyor o f  the  N ew  F orest, w ho had  a fo rem an  living a t A lice H o lt in 
G oose G reen C ottage, w hich is now  renovated  and  serves as the forest office.

Twentieth Century Developments

Sir W illiam  Schlich was asked in  1903 to  com pile a w ork ing  p lan  fo r the 
forest, an d  w ith  th e  help  o f  M r. W . Perree, D epu ty  C o nserva to r o f  F orests  
A ssam , th is was d raw n u p  an d  presented . A fter a  survey o f  the w oods, they 
fo u n d  th a t 297 acres w ere occupied by class 1 oak , 1,146 acres by class 2, 
an d  331 acres by class 3 oak , the  rest being coppices an d  new  plan tings. T he 
to ta l value o f tim ber, co rdw ood , an d  bark  was estim ated  to  be £95,020. D uring  
the  years 1847-1904 receipts from  Alice H o lt w oods am o u n ted  to  £70,446 13s.
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1 l^ d . T here  is no  record  o f  q u an tity  o f  p roduce . This la tte r  figure, added  to  the 
fo rm er, gives an am o u n t o f  £165,000 as to ta l p roduction .

T heir p lan  fo r th e  forest w as to  clear rem ain ing  areas o f  p o o r  oak , an d  
rep lan t w ith conifer an d  regulate the fellings over the rest o f  the area. By 1913, 
a  to ta l o f  117 acres o f  the p o o r  o ak  h ad  been cu t and  rep lan ted  w ith  conifer, 
m ain ly  Scots p ine w ith som e larch . In  1918, M r. R. L. R o b inson  inspected  th e  
forest and  m ade certa in  recom m endations fo r a revision o f  the Schlich p lan . 
T he forest was finally tak en  over by the F o restry  C om m ission in 1924, an d  a 
revised alloca tion  o f  th e  w ork ing  p lan  w as fo rm ulated .

T he w ar o f  1939-1945 entailed  a fu rth e r  change, and  the position  in  1956 is 
given below:

M ature or 
M iddle A ged

409
527
107

1,043

These acreages p lus F o re s t W orkers H old ings an d  nurseries, an d  the new  
add ition  o f  B ourne W ood to ta l 2,272 acres, o f  w hich 2,057 is w oodland .

Alice H o lt and  W oolm er b o th  played the ir p a r t  in  th e  p ro d u ctio n  o f  tim b er 
in W orld  W ar II. A t A lice H o lt 140 acres o f  young  conifers were felled, 108 
acres were th inned , and  134 acres o f  hardw oods w ere clear felled. T o ta l p ro d u c
tion  w as:

M ature Conifer 44,000 cu. ft. M ain ly  saw  tim ber.
Young Conifer . . 333,000 cu. ft. „ p it tim ber.
M ature H ardw ood . . 360,000 cu. ft. „ saw  tim ber.
Coppice H ardw ood . .  10,000 cu. ft. „ p it tim ber.

These areas have now  all been rep lan ted , p o o r oak  stands are still in 
evidence a t A lice H o lt, b u t m ost o f  these are bordering  the  m etalled  public  
roads, and  are left fo r the ir am enity  value. R egu la r th inn ings o f  th e  conifer 
ta k e  place, and  m any th o u san d s o f  cubic feet are sent to  the  m ines each  year. 
M a tu re  hardw ood  oak  is felled a t regu lar in tervals, an d  there is a steady local 
dem and  fo r firew ood an d  co rdw ood.

C IR C L E Tota l Acres Regeneration
O ak . . 600 191
C onifer 1,180 653
A m enity 147 40
T ota ls 1,927 884

F O U R  C O R N I S H  F O R E S T S

By H . L. E D L IN  
Publications Officer

T he narro w  C orn ish  peninsula, w ith  its good  lands long  closely settled, 
its poo r lands barren  an d  fully exposed to  fierce w esterly gales, m ay ap p ear 
to  offer little  scope fo r the forester. Y et in  som e o f  its deep an d  narrow  valleys, 
valuable crops o f  high-yielding trees have, du ring  the p as t th irty  years, been 
successfully established, while p rogress is being m ade in th e  afforesta tion  o f  
p a r t o f  the b leaker m oorlands. T he o ldest established w oods o f  the F o restry  
C om m ission lie in  the region o f  B odm in  an d  B odm in M o o r, an d  fo r th is 
reason four o f  them — B odm in, G lynn , H erodsfoo t, an d  W ilsey D ow n  F orests—



7 2 J O U R N A L  O F  T H E  F O R E S T R Y  C O M M IS S IO N

have been selected to  illu stra te  the possibilities o f  tim ber p roduction  in B rita in ’s 
m ost south-w esterly  county . R ecently , tw o o th e r new  forests have been sta rted  
— one at St. C lem ent n o rth  o f  T ru ro , and  an o th er a t C roft Pascoe on the 
L izard  P eninsula, while o th e r w ood lands have been acquired  in an d  near 
Stowe W ood, four m iles n o rth  o f  Bude, an d  a t scattered  po in ts near the T am ar 
valley. T he com bined  ex ten t o f  the  several C o rn ish  forests is som e 7,000 acres, 
an d  it is p roposed  to  ad d  to  th is  as su itab le land becom es available fo r 
afforestation  or rep lan ting .

The Natural Setting
G eologically, m ost o f  C ornw all is bu ilt up  o f  old, hard , resistan t sedi

m en tary  rocks o f  the D evonian  age, in terspersed w ith m asses o f  volcanic 
gran ite . M ost o f  the w oodlands o f  the B odm in region stand  on  these D evonian  
rocks, except fo r the H alv an a  p o rtio n  o f  W ilsey D ow n, which is on the gran ite . 
L ong  ages o f  w eathering  an d  erosion  have given the D evonian  areas the general 
fo rm  o f  a  b ro ad  p la teau , w ith  an  average elevation  o f  ab o u t 500 feet above the 
sea. This p la teau , how ever, is deeply cu t by the narrow  valleys o f  num erous 
w inding  stream s, w hich ru n  dow n to  the  little  creeks and  bays th a t diversify 
the coastline; an d  it is in such steep-sided glens th a t m ost o f  the w oodland  lies. 
O n the open  p la teau , the strong , salt-laden, A tlan tic  gales m ake tree grow th 
exceptionally  difficult. T he g ran ite  o u tc ro p s rise h igher, includ ing  m uch  m o o r
land  over 800 feet high, an d  reach  1,375 feet a t Brown W illv on B odm in M o o r, 
the h ighest p o in t in C ornw all.

T he individual rock  beds o f  the D evon ian  s tra ta , an d  the soils derived 
from  them , vary  considerab ly  in fertility ; som e, such as the slates o r “ sh illit” 
have show n them selves very favourable fo r tree grow th , o thers, such as the 
S taddon  G rit, ap p ear unsatisfactory . O n the g ran ite , reasonab ly  good, though  
peaty , soils are encountered . R ainfall, averag ing  forty-five inches a year, is 
everyw here adequate , an d  m ost soils are freely-drain ing. W inters a re  m ild, 
an d  young  tree crops are rarely  held  back  by fro st o r  snow . D espite these 
helpfu l circum stances, the raising  o f  tree crops in C ornw all often presents a 
challenge to  the  fo reste r’s skill. W ith in  a  few h u n d red  yards one m ay pass from  
a fertile, sheltered valley slope, w here trees grow  th ree o r even fou r feet h igher 
each year, to  an exposed, infertile dow n, w here they grow  hardly  as m any 
inches.

The Historical Background
H isto rians and archaeologists have show n th a t C ornw all has a longer 

story  o f  hum an  settlem ent than  any o th e r p a rt o f  B ritain . T he men o f  the N ew  
Stone Age, w ho bu ilt stone circles an d  the curious tom bs called “ q u o its” , w ere 
succeeded by those o f  the Bronze Age, w ho built their tum uli on the hill tops, 
particu larly  a ro u n d  B odm in M oor. These in tu rn  gave way to the Iron  Age 
fo lk  w ho built the fortified hill to p  cam ps o r “ castles” an d  becam e the ancesto rs 
o f  the  m odern  C orn ish  people. A ll these early in h ab itan ts  practised agricu ltu re; 
an d  over the course o f  the centuries generations o f  farm ers cleared m ost o f  the 
orig inal w oodland  and enclosed the fertile g round  with characteristic  “ hedges” 
o f  boulders, topped  w ith a layer o f  earth  and  carry ing  a g row th  o f  sheltering  
oak , hazel, o r  haw thorn . But tw o k inds o f  g ro u n d  escaped inclusion in  the 
peculiarly  C orn ish  netw ork  o f  sm all, squarish  fields. O ne was the open m o o r 
an d  dow n, to o  p o o r fo r cu ltivation  an d  serviceable only fo r rough  grazing. 
T he o th e r w as the steep valley sides w hich continued  to  bear the ir o rig inal 
oakw oods.

These oakw oods, how ever, d id  n o t escape the influence o f  m an, fo r as tim e 
w ent on they acquired  a value as sources o f  fuel and  tim ber. Before the days
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o f  coal, firew ood was needed  fo r househo ld  hearth s, an d  charcoal fo r industry . 
In  p articu la r, the  sm elting o f  the  native C orn ish  ores o f  tin , copper, silver, lead , 
a n d  o th e r m etals called fo r a  co n s tan t supply  o f  charcoal. T im ber w as w an ted  
fo r the m ining opera tions, as well as fo r ship bu ild ing ; an d  although  the local 
a rch itec tu re  o f  buildings an d  field bou n d aries  is p redom inan tly  one o f  stone, 
beam s w ere needed fo r roofs an d  posts for gates. A n o th er im p o rta n t dem and  
w as fo r tan -b a rk , peeled from  the stem s o f  fresh-felled oaks, for tan n in g  local 
h ides— a trade  still con tinued  a t L aunceston  and  G ram p o u n d . By reason  o f  
its iso lation , these needs had to  be m et, in the m ain , from  C ornw all’s ow n 
w oodlands, and  a sim ple b u t effective system  was follow ed. A fter each  p o rtio n  
o f  a w ood was cut, ca ttle  an d  sheep were excluded an d  the oaks were allow ed 
to  coppice.

F o r centuries the oak  coppices supplied  local dem ands, being cu t over a t 
in tervals o f  tw enty years o r  so. In  1947, oakw oods o f  various k inds occupied 
14,000 acres, o r nearly  h a lf  the ex ten t o f  31,000 acres then  un d er tree crops in 
C ornw all.

T oday , how ever, this coppice m ethod  o f  grow ing o ak  is qu ite  uneconom ic. 
T here is little dem and  for firew ood, charcoal, o r tan -b a rk , an d  few o ak  p it- 
p rops are now  used in  the m ines. These valley sites ca n n o t grow  larger oak  
tim ber o f  the size an d  quality  th a t com m ands a  good  price. T herefo re the o ld  
oakw oods are being converted , as o p p o rtu n ity  offers, to  p lan ta tio n s o f  carefully  
chosen coniferous trees; o r occasionally , on  the b e tte r  g round , to  w oods o f  
beech. T hus, along  the vales, the m odern  fo reste r’s w ork  is largely one o f  
reh ab ilita tion , o r the ad a p ta tio n  o f  o ld  w oods to  the needs o f  m odern  industry . 
W hile on  the dow ns an d  m oors the object is to  b ring  in to  p roductive use land  
th a t is too  p o o r for sustained  agriculture.

A  good deal o f  p ioneer w ork in the raising an d  tending  o f  fo rest trees 
was carried  ou t, d u ring  the e igh teen th  an d  n ineteen th  centuries, by the ow ners 
o f  the g reat estates. E xam ples in  the B odm in d istric t will be found  a t Pen- 
carrow , C olquite , G lynn , L anhydrock  an d  B oconnoc. T he trees th a t the 
landow ners p lan ted  included several exotic k inds such as the E uropean  larch  
from  the A lps, the m aritim e p ine from  the M ed ite rranean , and  the silver fir 
from  C en tra l E urope. A  good deal o f  beech, w hich is native in  the so u th  o f  
E ngland , though  perhaps n o t so far w est as this, w as also grow n. A lthough  
these privately  ow ned w oods stand , as a rule, on  the m ost carefully  chosen 
sheltered  an d  fertile sites, they have prov ided  helpful po in ters to  the F orestry  
C om m ission’s w ork  on  the p o o re r an d  higher g round . M uch o f  the ir tim ber, 
how ever, had  to  be sacrificed du ring  the tw o w orld  w ars, an d  to -day  the ir ow ners 
face a big task  in resto ring  them  to  full p roductiv ity . M any have b rough t the ir 
es tates in to  the D ed ication  o r  the A pproved  W oodlands schem es. T he D uchy  
o f  C ornw all is also actively concerned  in the  scientific adm in is tra tion  o f  its 
own extensive w oods.

Evidence o f  w idespread w ood land  in  the C ornw all o f  fo rm er tim es is found  
in  the frequen t occurrence o f  w ords signifying trees o r w oods in  C orn ish  place 
nam es. T hus “ q u ite”  an d  “ goose” , local varian ts  o f  the o ld  W elsh w ord  
“ coed” , ind icate  w oods in  general; “ gelly”  an d  “ w ith” record  sm aller clum ps 
o r  groves; while “ d a r”  o r “ d erry ”  represen ts oakw ood . W hen the national 
s tock tak ing  w as m ade o f  the co u n try ’s tim ber resources in  1947, C ornw all w as 
found  to  have 34,500 acres o f  w ood land  (including 3,500 acres th a t h ad  been 
felled b u t n o t yet rep lan ted). T his represen ted  4 per cen t o f  its land  area, w hich, 
th o u g h  well below  the average o f  6 per cen t fo r G re a t B rita in , was a  h igher 
p ro p o rtio n  th an  th a t found  in  several eastern  counties.
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The Forester’s Work To-day

H ow ever p icturesque the old oak  coppices m ay be, they have little p rospec t 
o f  yielding any th ing  o f  value fo r the future. T herefore they are being replaced 
w ith p lan ta tio n s o f  trees th a t will be allow ed to  grow  to  the ir full s ta tu re . 
These trees are grow n from  seed in  local nurseries, and  w hen a b o u t three 
years old and  som e eighteen inches high, they are transp lan ted , du ring  au tum n , 
w in ter, o r spring, to  the w oods; they are set ab o u t five feet ap a rt, an d  1,750 
a re  needed fo r each acre o f  g round . D uring  the next few sum m ers they are 
weeded, all com peting  grow th  such as b racken , b ram bles, an d  coppice shoots 
being  cu t back. O n the m oors and  dow ns w here there is g reat need to  establish  
p lan ta tio n s to  m ake use o f  som e o f  the poo rest g round  and  to  provide shelter 
fo r farm  stock, the w ork  o f  estab lishm ent is som ew hat different; there, the 
grassy, peaty, surface is first p loughed, m ainly as a m easure o f  c u ltiv a tio n ; this 
suppresses the weed grow th, m aking  subsequen t w eeding a  lighter jo b .

T he th inn ing  stage m ay be reached  w ith in  fifteen years in the valleys, or 
only afte r as long as th irty  years on the m oors. T hinnings give the first re tu rn  
o f  useful p roduce an d  m oney, and , since they are repeated  every few years, 
provide a large share o f  the to ta l yield. T he trees selected fo r rem oval are 
felled and  trim m ed, an d  the logs are then hau led  o r carried  to  the nearest 
forest roadw ay; often the b ark  is s tripped  off w ith  a d raw  knife. N ext the logs 
a re  cross-cut to  the lengths required  by the purchaser. A t present m ost o f  this 
pole m ateria l from  the B odm in area  is being cu t in to  p it-props fo r the S outh  
W ales coalfield; b u t there are also m ore local dem ands for fence rails, rustic 
poles, an d  tim bers o f  various sorts for C orn ish  m ines and  quarries. Som e o f 
the th inn ings will soon be big enough  fo r sawing up  in to  boxw ood, fo r which 
there is a big dem and in the m arket gardening  d istric ts o f  the south-w est. 
T hinnings are also suitable for m aking  paper pulp  and  w allboard , and som e o f 
those from  C ornw all m ay eventually  be so used.

G radually , the crop  approaches m atu rity : this is likely to  take ab o u t 
eighty years on the m oors, b u t perhaps as few as sixty years in the vales. W hen 
the valuable “ final c ro p ”  is cleared, large logs for the sawm ills, su itab le for 
such purposes as bu ild ing  tim ber, railw ay sleepers, and  packaging w ork, will 
be ob ta ined ; nearly  all such m ateria l has a t present to be im ported  to  C ornw all, 
an d  local supplies will be a useful supplem ent.

The w ork  o f  p reparing  the ground , fencing against rabb its and  stock, 
p lan ting  an d  w eeding the trees, th inn ing , and  p reparing  the p roduce for 
m arket, provides con tinuous em ploym ent for a body o f  local men. H ouses 
have, therefore, been bu ilt fo r a num ber o f  them , and  these are sited a t strategic 
po in ts  from  which a w atch can be m ain ta ined  for forest fires. F o r  the success 
o f  the w ork  is always th rea tened— particu larly  in the earlier stages o f  each 
p la n ta tio n ’s grow th, by fire. The w oods are broken  up  in to  sections by fire
b reaks o r strips o f  coppice, so th a t a fire canno t easily spread, an d  arrangem ents 
exist fo r repo rting  fires and  com bating  them ; b u t it is fa r better to  have no fires 
to  fight.

The Trees o f the Bodmin Woodlands

T he o ld  coppices o f  the valleys consisted alm ost entirely  o f  the native 
peduncu la te  oak, which occasionally  m akes a  fine tree on the deeper soils in 
sheltered  spots, b u t becom es scrubby and  stun ted— even when no t coppiced—  
as the w indsw ept g round  o f  the p la teau  is neared. O n the tops, nearly  every 
o a k  is cu t and  shaped  by the salt-laden winds, an d  an  erect one is rarely seen. 
G ro w th  is slow, and  there is little  fu tu re fo r oak  as an  econom ic tree. Beech, 
how ever, grows fairly well in the valleys, and  it is being p lan ted  on a considerab le
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scale to  preserve, a t least in p a rt, the broad leaved  charac ter o f  the woods. 
O ther hardw oods play  only a m inor p a rt in b o th  o ld  an d  new  w oods; they 
include b irch , alder, and  row an , and the C orn ish  elm , Ulmus stricta , a  species 
no tew orthy  for its erect stem  an d  light, graceful, h ab it o f  branching.

The new plan ting  has been done m ainly w ith conifers, b u t the k inds chosen 
show  such variety o f  fo rm  and  co lour, th a t there is no  reason to  fear a 
m o no tonous landscape. T he principal species is the S itka spruce from  B ritish 
C o lum bia , a tree o f  conical fo rm , w ith bluish-green foliage th a t often  bears a 
beautifu l silvery sheen. It has g row n very rap id ly  in the deep glens, an d  show n 
itself to le ran t o f  exposure to  sa lt w inds on m any m o orland  sites; bu t on  the dry, 
gritty  soils o f  the dow ns it fails to  thrive. N ext in  im portance com es the 
Japanese larch, a deciduous tree with bluish-green foliage an d  a handsom e, 
red-brow n bark ; this again  is a tree fo r the glens, where it grow s very quickly, 
an d  suppresses coppice an d  weeds; its tim ber is strong , w ith a natu ra lly  durab le  
hearlw ood. The D ouglas fir, an o th er British C olum bian  tree, is tho rough ly  
a t hom e in the valleys, w here it often  grows three feet ta ller each year and  
produces a  rem arkably  even crop. The w estern hem lock, from  the sam e region, 
show s m uch prom ise; it is a very graceful tree w ith  a  d roop ing  leading shoot.

But on the exposed dow ns, w ith their dry, g ritty , infertile soils, an d  dense 
heath land  vegetation, a com pletely satisfactory  tree has no t yet been found. 
Tw o trees found  very hardy  elsewhere, the Scots pine and  the C orsican pine, 
wilt before the salt-laden A tlan tic  gales, becom e th in  foliaged, an d  m ake poo r 
grow th. The lodgcpolc pine— Pinus contorta , a  new com er from  British 
C o lum bia— shows greater prom ise. Tw o o ther pines now  finding favour are 
the m aritim e pine (Pinus pinaster, see pho to  9) w hich was in troduced  from  the 
sou th  o f  F rance and  has grow n satisfactorily  on  som e private estates, an d  the 
M onterey  pine (Pinus radiata) from  C alifornia. Both these pines have thriven 
when used for o rnam en tal p lan ting  on the coasts o f  C ornw all, D evon, an d  
D orse t, and  it is hoped  th a t they will do  equally  well in  forest p lan ta tions. 
A lthough  hard  to  tran sp lan t, bo th  grow  rap id ly  w hen once established. 
M aritim e p ine has long leathery  needles, huge cones, and  a  reddish-grey bark ; 
M on terey  pine bears b righ t green needles g rouped  in threes.

O ther trees th a t have been tried  on a sm all scale, b u t w hich have proved 
ill-suited to the locality  except on  sm all w ell-chosen plots, are the N orw ay 
spruce and the E uropean  larch. T he tallest trees on  the private estates are 
usually  silver firs (Abies alba), bu t to -day  this fir is h a rd  to  raise because o f  a  tiny 
insect pest called Adelges niisslini, though  o ther re la ted  firs p rove resistant. 
H ere an d  there the visitor m ay find sm all g roups o f  the Law son cypress, o r the 
w estern red  cedar, an d  altogether there is a fair rep resen ta tion  o f  the trees m ost 
im p o rta n t in British forestry , th ough  it is evident th a t only a  few are suited to  
the peculiar clim ate o f  C ornw all.

Glynn Forest
The first fo rest to  be established by the C om m ission in  the B odm in 

neighbourhood  is th a t know n as G lynn , w hich to -day  com prises 2,518 acres. 
T he o ldest o f  its several com p o n en t b locks is th a t called C ard inham , in  the 
valley o f  th a t nam e two m iles east o f  B odm in. O ther, younger w oods, line the 
fam ous G lynn Valley, th ro u g h  which bo th  the high ro ad  from  B odm in  to  
L iskeard and  the m ain railw ay line from  Penzance an d  St. A ustell to  P lym outh  
follow  the course o f  the R iver Fowey. F inally , there are a  few outliers beside 
o r near the L ostw ith iel-L iskeard  road , and a ro u n d  B oconnoc.

T he C ard inham  p o rtio n  is ap p roached  by a by-road  th a t follows the 
w ind ing  C ard in h am  W ate r deep in to  its glen. H ere, w here it runs between the
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w oods m arked  on the one-inch m ap as M argate , C ollyw ith , C o llab a rre tt, 
L idcu tt, D eviock, an d  H urts tocks , the previous cro p  w as purely  o f  oak  coppice. 
Betw een 1922 an d  1940 the b u lk  o f  th is  was cleared, an d  the land  rep lan ted  
w ith various con iferous trees. T he S itka spruce has proved an  o u ts tan d in g  
success, show ing, on  favourab le valley sites, som e o f  the fastest g row th  
recorded  anyw here in B ritain . T he largest S itka, though  only th irty  years old, 
has reached a height o f 105 feet, an d  has a  g irth , a t b reast height, o f  nearly  
seven feet. O ver w hole p lan ta tions, heights a ro u n d  75 feet are frequen t, an d  
the  an n u a l increase o f  tim ber volum e m ay am o u n t to  300 cubic feet (m easured  
over b a rk  on the hoppus system ) per acre; this is equ ivalen t to  a b o u t ten  tons 
by  w eight, an d  at least £15 by value— a high yield from  such poor, steeply- 
sloping land . T he scenic effect recalls the tall con iferous forests o f  the A lps 
o r the R ocky  M ounta ins, and  it strikes an unusual, th ough  n o t unpleasing , 
no te  in  the landscape. C om parab le  results have been achieved w ith  D o u g las  
fir an d  Japanese larch ; b u t the perform ance o f  o the r sorts o f  conifer have 
been m ore variable.

F ea tu res  o f  in te rest a t C a rd inham  include an  excellent system  o f forest 
roads, used to  hau l o u t the steady o u tp u t o f  poles an d  p it-p rops from  th inn ings 
in  the th riv ing  w oods; w hich now  runs a t  40,000 cubic feet a year. T here is 
an  anc ien t “ clapper”  bridge across the stream , and  the ru ins o f  the o ld  H u rt
stocks tin  m ine, w hich ceased p ro d u c tio n  a b o u t the year 1875, m ay still be seen. 
T w o new houses have been b u ilt fo r the forest staff. A sm all herd  o f  red  deer 
som etim es frequen ts these woods.

T h a t p o rtio n  o f  the forest w hich lies along  the G lynn  Valley includes, 
on  the no rth , L anesk in , Leball, and  W ell W oods; an d  on  the sou th  N ew bridge. 
D raw , an d  L arg in  W oods. T ogether these extend m ore o r less continuously  
over the six m iles from  B odm in R o a d  to  D oub lebo is S tations. H ere the w oods 
are, fo r the m ost p a rt, younger, an d  in places the w ork  o f  conversion from  
o ak  coppice is still going on. But already  the varied  hues and  form s o f  D ouglas 
fir, la rch , hem lock, lodgepole p ine and  spruce are com bin ing  w ith the orig inal 
oak , b irch , an d  alder to  m ain ta in , an d  even enhance, the beauty  o f  this sylvan 
valley, well know n to thousands o f  travellers by ro ad  o r  rail. O n the valley 
floo r there are som e rem arkab le  exam ples o f  the afforesta tion  o f  rough  river 
gravels, w hich have been “ stream -w ashed” fo r tin o re in days gone by (see 
p h o to  8); several sorts o f  trees, b roadleaved  and  conifer, have proved  a t hom e 
here, so h id ing  the scars o f  industry .

T he sou thern  outliers o f  G lynn  are, fo r the m ost part, newly acqu ired  and 
only  recently p lan ted . They include som e sterile dow nland , a t heights a ro u n d  
600 feet, fully exposed to southerly  sea-w inds; in places this is being p loughed 
to  facilita te  the estab lishm ent o f  a tree crop.

T he num ber o f  people em ployed a t G lynn  averages twenty-five.

Bodmin Forest
T he five b locks o f  w ood land  th a t m ake up  B odm in F o rest all lie in  the 

lovely vale o f  the  R iver C am el, n o rth  an d  w est o f  B odm in tow n. T he nearest 
an d  m ost accessible block is th a t called D unm ere , w hich includes D unm ere 
P ark , P encarrow  and  E ast W oods. I t bo rders the m ain ro ad  from  B odm in 
to  C am elford , an d  d rops dow n tow ards the m ineral railw ay w hich runs beside 
th e  river to  the d is tan t ch ina  clay w orkings o f  W enfordbridge. On the edge o f  
the w oods are the tree-em bow ered D unm ere Falls, fo rm ed by an  artificial w eir 
th a t ac ts as a  salm on ladder; while on  the hill to p  to  the n o rth  s tan d  the well- 
preserved rem ains o f  an  Iro n  A ge cam p called P enhargan  C astle. T he conver
sion o f  the oak  coppices here began in 1930, an d  is still in  progress. T he trees
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p lan ted  include Scots an d  C orsican  pines, E u ro p ean  an d  Japanese  larches, 
D oug las fir, an d  g rand  silver fir. B roadleaved  trees are rep resen ted  by beech, 
red  oak , an d  p o p la r, while am id  the oak  coppices C orn ish  elm s an d  a few 
hornbeam s m ay be found , together w ith a  few m aiden  oaks o f  good  form . 
These varied  species na tu ra lly  show  different ra tes o f  g row th  an d  degrees o f  
v igour, b u t the overall p ic ture is one o f  g reat prom ise. A  netw ork  o f  roads 
has been construc ted  to  m ake possible the easy ex traction  o f  the large quan titie s 
o f  th inn ings th a t will soon be com ing from  these p lan tations.

T he H elligan block, consisting  o f  H elligan, Shell, and  C old rinn ick  W oods, 
lies som e tw o miles fa rth e r up  the C am el, an d  a b o u t one m ile n o rth  o f  H elland  
village. I t com prises oak  coppice only recently  taken  in h an d  fo r conversion; 
bu t the young  Japanese  larch are already  thriving.

Below D unm ere the C am el w inds w estw ards th rough  a valley o f  ra re  
beau ty , w ith w ood lands on  either h an d  diversified by pastures, an d  an  
occasional fa rm stead  an d  o rchard . T he railw ay from  B odm in  to  W adebridge 
an d  P adstow  follow s its p ic turesque course, b u t there is no  m ain  road , an d  to  
reach  the th ree w esterly b locks o f  B odm in F o rest it is necessary to  take by
roads th rough  R u thernb ridge  o r P o lb ro o k . T he m o st northerly , called D erry  
W ood, is a  fo rm er o ak  coppice now  carry ing  Japanese  larch . B ishops W o o d , 
in the centre, is rem arkab le fo r the very rap id  g row th  o f  Japanese  larch , w hich 
scales fifty feet afte r tw enty-four years; the D ouglas fir is also very v igorous. 
A t G rogley W ood, fu rth e r sou th , there is m uch good Japanese  larch  an d  
C orsican p ine on the low er slopes. H igher up, the cro p  o f  C orsican  p ine a n d  
S itka  spruce grow n in m ixture, is poo rer and  som ew hat patchy , reflecting the 
sterility  o f  the gritty  soil an d  the exposure found  a t a  600-foot elevation. F o r  
the latest, 1954, plantings, open  dow nland  has been p loughed; the trees now  
being used— adm itted ly  in an  experim ental fash ion— include lodgepole pine, 
M onterey  pine, an d  Law son cypress. Tt is hoped  th a t these will prove hardy  
under these difficult conditions.

T he to ta l ex ten t o f  B odm in F orest is 1,491 acres. Eighteen people are 
em ployed, and  tw o new houses have been bu ilt close to  D unm ere.

Herodsfoot Forest

H erodsfoo t consists o f  two large blocks o f  fo rm er oak coppices, and  tw o  
sm all outliers, all in the deep valley o f  the W est Looe river an d  its tribu taries. 
They are cen tred  on the ham let o f  H erodsfoo t, once an  im p o rta n t cen tre fo r 
m ining silver and  lead; spoil heaps and  o th e r traces o f  w ork ings m ay still be 
found  in the w oods. T here is also  a sm all pow der factory , still in opera tion , 
w hich survives from  the days w hen charcoal from  the oakw oods was a m a jo r 
ingred ien t in explosives. Looe lies som e fou r miles to  the sou th-east, an d  
L iskeard  som e fou r miles to  the no rth -east, o f  th is charm ing  though  rem ote 
c luster o f  w oodlands. O n the one-inch m ap  they bear the nam es: Trevillis, 
C anaskey, T renchay , an d  D eerp ark  (in the  first large b lock  n o rth  o f  the ham let); 
Pendruffle, T rem ad art, an d  G illhill (in  the second block  to  the sou th); P olvean 
and  H all W oods are the outliers.

T he process o f  converting  the oak  coppices to  m ore profitab le  p lan ta tio n s 
has gone on  steadily since 1935, an d  is still in  tra in . T he new  trees include 
D ouglas fir, S itka spruce, Japanese  larch , w estern  hem lock, red oak  an d  beech. 
G row th  is everyw here prom ising, b u t the o ldest trees are still in  the th icket 
stage, too  sm all to  w arra n t th inn ing . A  good  system  o f  roads has been bu ilt, 
in  an tic ipation  o f  the hau ling  o u t o f  p roduce. Tw o new houses have been  bu ilt 
fo r fo rest w orkers; they are  construc ted  o f  C an ad ian  red  cedar tim ber, an d  
roofed  w ith  shingles o f  the sam e w ood; the tree th a t p roduces th is a ttractive
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and  very du rab le  w ood, nam ely Thuja p lica ta , has been p lan ted  on a sm all 
scale in  the H erodsfoo t w oods. T he to ta l area o f  this forest is 776 acres, and  
ab o u t ten people are regularly  em ployed.

W ilsey Down Forest
U nlike the forests previously discussed, W ilsey D ow n lies entirely on  the 

high g round  o f  B odm in M oor, being m ade up  o f  th ree separate  blocks, 
to ta lling  nearly  1,200 acres. T he o ldest o f  these, w hich gives its nam e to  the 
forest as a whole, is on  W ilsey D ow n, an d  ad jo ins the m ain  ro ad  from  
L aunceston  to  C am elford  fo r a stretch  ab o u t one mile long, ju s t east o f  H all
w orthy  cross-roads. It stands very high, touch ing  900 feet near the high road , 
and  falling to  700 feet tow ards the no rth , and  exposure from  all d irections is 
severe. T he soil is an  infertile grit, an d  these factors, w ork ing  together, have 
p roved  unfavou rab le  for tree grow th. A lthough , from  the roadside , the stands 
o f  S itka spruce, Japanese larch , and  lodgepole pine ap p ear flourishing, fu rthe r 
in  there are m any patches o f  poor grow th. These are associated  w ith  a 
characteristic  dow n vegetation o f  C orn ish  gorse (U lex  gallii), heather, bell 
heather, cross-leaved heath , blue m o o r grass, and  an o th er m oorland  grass 
called A grostis setacea. R esearch is in progress on  the roo t causes o f  these 
failures, in  the hope th a t e ither by a careful choice o f  tree, som e m ethod  o f  
cu ltivation , o r som e form  o f m anuring , foresters may, in the fu ture , be enabled 
to  afforest such difficult g round  w ith  g rea ter confidence. P lan ting  began here 
in 1928, b u t no t un til 1955 were any po rtions tall enough  to  require th inn ing  
ou t; the to ta l areas is 405 acres.

H alvana, the second portion  o f  W ilsey D ow n to be afforested, form s a 
consp icuous lan d m ark  well seen from  the B odm in-L aunceston  ro ad  betw een 
the fam ous Jam aica  In n  a t B olventor, an d  the cross-roads called Five Lanes 
close to  A lta rnun . I t  is a com pact b lock  o f  som e 495 acres, and  lies on  gently 
sloping m o o rlan d  a t elevations o f  800 to 1,000 feet, betw een the headw aters 
o f  the R iver Fowey an d  those o f  the R iver Lynher. B row n W illy and  R ough 
T or, the tw in m onarchs o f  B odm in M oor, stand  like sentinels a few miles to 
the west, an d  the w hole countryside is desolate an d  exposed. T he deep peaty 
soil overlies a grey granite, an d  n o t far away, a t H aw kstor, ch ina clay is m ined. 
A t H alvana itself there was form erly a copper and tin mine, and the o ld  shafts 
m ay still be seen. B ut to -day  the only activity  is the tending  o f  the S itka spruces 
th a t have thriven so well on  the m oist peaty soils, an d  the harvesting  o f  th innings 
from  the p lan ta tions. These were form ed between 1930 an d  1940, and  were 
b ig enough  to  yield poles an d  p it-p rops in 1955.

D avidstow , the th ird  p o rtion  o f  W ilsey D ow n F orest, stands on an o th er 
p o rtio n  o f  the sam e high m oorland . I t is som e four miles east o f  C am elford , 
close to  the by-road  link ing  th a t tow n w ith A lta rn u n . C overing ab o u t 300 
acres, it occupies the site o f  a fo rm er aerodrom e, the runw ays being still in 
evidence. A t 950 feet elevation, it is in  full exposure to  the w inds from  the 
A tlan tic , only six miles d is tan t, b u t soil conditions are good and the young 
trees are thriving. The g rea ter p a rt o f  the p lan ting  was done in  the years 
1954 to  1955, with S itka spruce, lodgepole pine, an d  Japanese larch. T here is 
a  forest nursery  o f  ten acres, in  w hich young  trees needed fo r p lan ting  a t this 
an d  o ther forests are raised  from  seed; by grow ing them  near a t h and  it is 
h oped  to  get stock inured to  the severe local clim ate, an d  to  avoid  losses th rough  
delays in tran sp o rt th a t som etim es affect the m ore sensitive kinds.

D espite the p o o r results a t the oldest p a rt o f  the forest, W ilsey D ow n 
provides a  valuable po in te r to  the prospects o f  tim ber grow ing on these wild 
up lands. W orthw hile p roduction  can be achieved, although  the im pressive 
rates o f  grow th found in the valleys m ay always be lacking.
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A lthough  forestry  is unlikely to  becom e a m ajo r activity  in C ornw all, 
th is review o f  the progress m ade so far suggests th a t it can  bring  substan tia l 
benefits to  the county . O ne o f  these will be the provision o f  locally grow n 
supplies o f  softw ood poles an d  tim ber which have had, h ithe rto , to  be im ported  
over long distances a t considerab le cost. A n o th er will be the creation  o f  shelter 
on  the up lands, w hich m ay well increase the ir capacity  fo r carry ing  livestock, 
and  so ad d  to  the s tock-ra iser’s o r dairy  fa rm er’s incom e. T hen  there is the 
preservation , and  perhaps even the im provem ent, o f  the w onderful scenery 
o f  the steep-sided valleys an d  creek shores, w hich righ tly  a ttra c t to  the county  
a con tinual stream  o f apprecia tive tourists . F inally , there is the provision  o f 
useful em ploym ent, som e o f  it in  ou tly ing  in land  parishes w here o th e r w ork 
m ay be hard  to  find, an d  som e in the co u n try  tow ns w here a  co n s tan t supply 
o f  raw  m ateria l will help to  m ain ta in  the saw m illing an d  w oodw ork ing  trades.

T H E  C R A R A E  F O R E S T  G A R D E N

C o n trib u ted  by M . V. E D W A R D S  
Divisional Officer, Research Branch

T he C rarae  F o rest G ard en  is the concep tion  o f  Sir G eorge C am pbell and  
was sta rted  in 1933 on his es ta te  near M in ard , on  L och  Fyne-side, Argyll. 
In it the trees a re  all p lan ted  in  p lo ts w hose size varies from  a b o u t 100 to  400 
p lan ts (o r fewer in  the case o f  the ra rest species). T heir shape is irregu lar. 
P lan ting  con tin u ed  annually , a  m axim um  o f  tw enty-five p lo ts being fo rm ed  in 
1937. Since 1939 only a  few p lo ts have been ad d ed  an d  the to ta l now  reaches 
108. So far, a b o u t one-th ird  o f  the  to ta l a re a  o f  th irty -fou r acres has been 
p lan ted . In  som e p lo ts  th e  p lan ts have all died an d  in  certa in  cases these have 
been rep laced by an o th er species. T here  rem ain  approx im ate ly  100 p lo ts  b u t 
in som e o f  them  casualties a re  still occurring  ow ing to  frost, etc., an d  som e 
species are  only  rep resen ted  by the  surviving ind iv idual specim en trees. In 
1955 the  G ard en  was gifted  by Sir G eorge C am pbell to  the F o restry  C om m is
sion, an d  it is now  m anaged  by the R esearch Branch.

T he elevation  varies from  130 feet a t the low est p a r t to  a b o u t 230 feet a t 
the h ighest p o in t so far p lan ted . T he underly ing  geological fo rm a tio n  is 
favourab le to  tree grow th, com prising  m etam orphosed  igneous rocks m apped  
as “ ep id iorite, hornblende-schists, e tc .”

N otes on the M ore Im portan t G enera

Abies. T he E u ro p ean  species, A . pinsapo  an d  A . cephalonica, grow  slowly an d  
som ew hat irregularly . W estern  N o rth  A m erican  firs a re  well represen ted , 
A . amabilis and  A . grandis being especially vigorous an d  well grow n. These tw o 
plots are p robab ly  grow ing m ore luxurian tly  th a n  any o ther p lo ts in  the G arden . 
A . nobilis, A . magnifica  an d  A. lasiocarpa, th e  last as yet young, are all 
successful. A . lowiana from  C alifo rn ia is also do ing  well b u t the re la ted  A. 
concolor, a fte r a good  sta rt, is losing its needles an d  m any trees ap p ear to  be 
dying. F ro m  the east o f  N o rth  A m erica, A . balsamea  an d  A . fra ser i have b o th  
form ed good plots.

E ast A sia tic firs a re  also  well rep resen ted  b u t have n o t p roved  so successful. 
A . spectabilis, from  the  eastern  H im alayas, has a lm ost entirely  succum bed. 
T h e  w est C hinese firs A .delavayi, A .fo r r e s ti ian d  A .recurva ta ; A . holophylla  an d
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nephrolepis fro m  M a n ch u ria ; an d  the Japanese  species A .J irm a  all grow  slowly 
an d  ra th e r  irregu la rly ; b u t A . homolepis  an d  A. veitchii a re  m ore vigorous an d  
prom ising.

P icea . T h e  E u ro p ean  species P. abies an d  P. om orika  a re  bo th  represen ted . 
T h e  C aucasian  P. orientalis, a fte r  a  slow  s ta rt, has grow n well. Both P. om orika  
a n d  P . orientalis have suffered check in  h ea th er areas. W estern  N o rth  A m erican  
species include P. sitchensis, the  m ost vigorous o f  all the spruces, P. m ariana  
(nigra), P. glauca (alba), P . hurstii an d  P. rubens, all o f  which are  grow ing 
steadily . P. engelmanni has n o t done well. P. pungens  from  C o lo rad o  has 
survived fo r m any years b u t is g radually  dying. O f the  H im alayan  species, 
the  w estern  P . sm ithiana  is a lm ost entirely  dead , b u t the E astern  P . spinulosa  
has g row n slowly an d  irregularly  an d  m ay fo rm  a p lo t. F ro m  S iberia P. obovata  
is d o ing  well b u t P. schrenkiana  has suffered severely an d  its fate  is d o u b tfu l. 
W est C hinese P. likiangensis  is grow ing only very irregularly . F o u r Japanese  
species have been p lan ted — P .jezo e n sis  has fa iled ; P. bicolor is grow ing slow ly ; 
P. g lehnii p rom ising  an d  P . koyam ai rem ark ab ly  good.

P inus. M ore  species o f  p ines a re  rep resen ted  in  the  G ard en  than  o f  any o th e r 
genus b u t on  the  w hole they  are  less successful. T he h igh  hum id ity  an d  m ild 
clim ate o f  C rarae  is na tu ra lly  less likely to  be su itab le  for pines th an  fo r firs 
an d  spruces.

O f the  E u ro p ean  species a few scattered  and m is-shapen individuals o f  
P. p inaster  rem ain  afte r tw enty  years’ g row th. P. peu ke  and  P. m ontana  a re  m uch 
slow er grow ing bu t have fo rm ed  useful p lo ts  while P. laricio, w hich is p lan ted  
on  th e  m ore exposed up p er p a r t o f  the  G ard en , has m ade a sta rt.

T he W estern  N o rth  A m erican  P. contorta  is very fast grow ing an d  form s a 
good  p lo t. T he re la ted  P . banksiana  is sim ilar b u t o f  less good  form . P .ponderosa  
an d  P. lambertiana  from  W estern  U .S .A . have n o t been a t all successful. 
P. radiata  an d  P. m uricata  from  C alifo rn ia  have behaved sim ilarly. P. aristata  
is slow ly dy ing ; P. m ontezum ae  from  M exico only survived a few years. P. 
cembroides is, how ever, grow ing slowly. P. rigida has suffered heavy casualties 
an d  the survivors a re  m is-shapen. P. strobus is as yet young  an d  p lan ted  on an  
exposed site has suffered badly  from  w ind.

T he H im alayan  P. excelsa  is grow ing slowly bu t healthily  so far. F a r  
E astern  pines are  well rep resen ted  bu t none are prom ising. F ro m  C h ina 
P. bungeana  d ied  early  while P. massoniana, P. sinensis an d  P. tabulaeformis 
have only survived as sca tte red  trees. T he Japanese  P. koraiensis  an d  P. 
thunbergii have behaved  sim ilarly  b u t P. parviflora  is ra th e r  m ore  prom ising.

Cupressus. Cupressus sempervirens has no t survived well enough to  form  a 
p lo t b u t the re  a re  a  num ber o f  individuals, includ ing  som e o f  extrem ely  
fastig iate form . A m erican  cypresses include C. macrocarpa  w hich form s a p lo t 
a lth o u g h  n o t such a  good  one as th e  ra th e r  o lder one on  C ra ra e  E sta te . C. 
arizonica  an d  C. lusitanica  var. bentham ii have also  suffered heavy casualties, as 
has C. goveniana  w hich, how ever, has p roduced  seed several tim es. C. torulosa  
f rom  A sia has left a  few survivors afte r tw enty years an d  C .funebris  from  C hina 
has fo rm ed  a  p lo t th o u g h  it suffers severely from  blast.

C ham aecyparis. Cham aecyparis lawsoniana  is grow ing m ost vigorously  an d  
form s an  excellent fast-grow ing p lo t.

Tsuga. Tsuga heterophylla  fo rm s one o f  the oldest an d  is also one o f  the  fastest 
g row n an d  m ost v igorous p lo ts. A  n u m b er o f  o th e r species o f  T suga  a re  a lso  
rep resen ted  b u t a re  m uch  younger. They include T. caroliniana  from  U .S .A .,
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T. ciumosa from  the H im alayas, T. diversifolia  an d  T. sieboldii from  Ja p an , all 
m ak ing  a  sa tisfac to ry  sta rt.

Cedrus. Cedrus a tlantica  an d  C. deodara  w ere b o th  p lan ted  in  the  early  years 
b u t have grow n m uch  m ore slowly th a n  any o f  th e  su rro u n d in g  p lo ts . T he 
fo rm er species now  looks unhealthy .

O th er G enera. T hree  m ost in teresting  plo ts grow ing  alongside each  o th e r 
com prise C ryptom eria japonica, Sequoia gigantea  an d  S. sempervirens. T he 
first-nam ed is the ta llest an d  has been th inned  tw ice. Both Sequoias  are  very 
prom ising.

Several p lo ts  o f  L a rix  decidua (europaea) o f  H igh A lp ine provenances h av e  
suffered severely from  die-back. L. kurilensis (gm elini var. olgensis) failed 
com pletely. T here  is a young  p lo t o f  Sciadopytis verticillata  an d  som e 
survivors o f  Taxodium  distichum. T here  are also  trees o r p lo ts  o f  a  num ber o f  
b road leaved  species including Eucalyptus urnigera, an d  several species o f  Acer.

Failures. In ad d itio n  to  those species recorded  above as having failed the  
follow ing have also failed com pletely : Abies religiosa , Eucalyptus coccifera,
E. coriacea, E. m acarthurii an d  E. viminalis, Juniperus virginiana, L a r ix  dahurica, 
Pinus ayacahuite, P. coulteri, P. longifolia. P. m itis, P. pa lustris , P. pinea  an d  
W iddringtonia whytei.

N ear the F o rest G ard en  s tan d  several Eucalyptus  g row n by Sir G eorge 
C am pbell from  seed sent to  h im  from  friends in A ustra lia  in  1952. T he follow ing 
species have so far survived: Eucalyptus g igantea , E. fa stig ia ta . E. niphophylla,
E. coccifera. E. gunnii and  E. johnstoni, toge ther w ith seedlings g row n from  
established trees o f  E. urnigera  a t C rarae . T here are tw o large specim ens o f
E. urnigera  near the house an d  the belt o f  trees near the fron t gate a re  the 
progeny o f  these.

A W O R K I N G  P L A N  F O R  P O L I C Y  W O O D L A N D S

By H. C R U IC K S H A N K  
D istrict O fficer, Education Branch

T he m anagem ent o f  Policy W oodlands is n o t no rm ally  one o f  the functions 
o f  the F orestry  C om m ission, hence a  no te  on  the W ork ing  P lan  o f  Faskally  
Policy W oods m ay be o f  in terest. This p lan  is based on  P rofessor M ark  L. 
A n d erso n ’s recom m endations.

F askally  F o rest, a t p resen t to ta llin g  1,045 acres, includes 185 acres 
designated  as Policy W oods, the rem ainder being m ainly hill lan d  typ ical o f  
cen tral P erthshire.

T he Policy W oods adm in istered  by the p lan  lie in the  T um m el-G arry  
valley o f  P erthsh ire  from  h a lf  to  th ree  miles north-w est o f  P itlochry . T hey are 
b ounded  on  the  n o rth -eas t by the  m ain  ro a d  (A9) from  P itlochry  to  Inverness, 
a n d  on  the south-w est by L och Faskally  an d  the  R ivers T um m el an d  G arry . 
(O.S. 6 -lnch  P erthsh ire  sheets X X X  S.E. an d  X X I S.W .)

T he area, in  the form  o f an  elongated  b lock  b roken  by F askally  H ouse, 
G ardens an d  H om e F arm , is undu la ting , sloping generally  to  th e  west. 
E levations range  from  300 to  500 feet above sea level. I t  is fairly sheltered
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b u t parts  are exposed to  north-w esterly  w inds from  the  T um m el valley. T he 
average ra in fall is thirty-five inches. Snow fall is m o d era te  an d  frosts are som e
tim es severe.

T he north -w estern  section o f  the w oods lies u p o n  deposits o f  fluvio-glacial 
sands an d  gravels, in to  w hich the  R iver G arry  has cu t a series o f  river terraces. 
In  the  sou th -easte rn  section sands an d  gravels form  only a  narro w  strip  along  
th e  shore  o f  L och  Faskally , the rem ain d er o f  the  area  being overlain  by a  vary
ing d ep th  o f  bou lder clay, th ro u g h  w hich ou tc rops o f  ro ck  frequently  ap p ear. 
T he underly ing  rock  is q uartz ite  o r quartz -sch ist o f  a  considerab le varie ty  o f  
types, all o f  w hich belong to  the D a lrad ian  M etam o rp h ic  A ssem blage.

P rio r to  1955 th e  ra b b it p o p u la tio n  was high because o f  con tinuous 
invasions from  neighbouring  land, and  com plete fencing was necessary. 
M yxom atosis cleared  th e  g round  du ring  the sum m er o f  1955; som e rein festation  
to o k  place later, bu t fencing for regeneration  is no  longer necessary. T hree 
o r fo u r roe-deer live in  the  forest an d  red  squirrels are p resen t in sm all num bers. 
T here are a  few capercailzie an d  pheasants, and  num erous pigeons.

T he w oodlands m ay be sub-divided as follow s:
(1) O ver-m atu re  conifers .................
(2) Y ounger conifers pu re  o r in m ix ture ..................
(3) O ver-m atu re  m ixed coniferous an d  b road leaved  species
(4) Y ounger broadleaved  species

F o rty  acres are no t a t p resen t w ooded.

T he older coniferous an d  broad leaved  stands, no  d o u b t originally  p lan ted  
as policy w oodlands, a re  approx im ate ly  170 years old, an d  con ta in  som e 
excellent stem s o f  Scots pine, E u ro p ean  larch , beech, oak, lim e an d  sycam ore. 
B u tt-ro t is p revalent. A sm all s tand  o f  a lm ost p u re  oak, p redom inan tly  sessile 
an d  m ain ly  o f  coppice orig in , is a b o u t sixty years old. T he younger p lan ta tio n s 
o f  Scots pine, E u ro p ean  larch, N orw ay  spruce and  D ouglas fir a re  grow ing 
well, b u t have been u n d erth in n ed  in  the past. A large percentage o f  the  stem s 
show  signs o f  b u tt-ro t due to  Forties annosus. T he E uropean  larch is suffering 
to  som e ex ten t from  canker an d  die-back.

T he objects o f  m anagem ent are :

1. T o  p roduce in the w oodlands an uneven-aged s truc tu re  on a g roup  
basis.

2. T o  ob ta in , a t the end o f  the conversion period , a con tinuous series o f  
age and girth  classes, the ages ranging from  one to  120 years.

3. T o  im prove the quality  o f  the soil by careful selection o f  species and 
the in tro d u c tio n  o f  ad d itio n a l b roadleaved  species.

4. T o  regenerate na tu ra lly  w here desirable and  possible if  th is can  be 
achieved w ith o u t undue delay; artificial regeneration  how ever to  be 
fully used particu larly  to  in troduce desirable species either pure o r  in 
m ixture.

5. T o  m ain ta in  o r im prove the quality  o f  the grow ing stock an d  to  achieve 
and  sustain the m axim um  volum e p roduction  consistent with this aim .

6. T o preserve the am enities o f  the forest.

7. T o  investigate an d  dem onstra te  a system  o f “ irregu la r” forest m anage
m ent, deliberately chosen as ap p ro p ria te  for “ policy”  w oodlands.

11 acres 
60 „ 
69 .,

6 „
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T o  carry  o u t the provisions o f  the p lan  the w oods are d ivided in to  six 
m ore o r less equal b locks, each sub-divided in to  fou r com partm en ts. One 
block is trea ted  each year, giving a  six-year cycle. In  the ap p ro p ria te  year all 
necessary opera tions in  a  b lock— drain ing , b rash ing , cleaning, th inn ing , felling, 
fencing (when necessary), p lan ting— are carried  ou t. E ssential opera tions such 
as w eeding an d  beating-up  m ay be carried  o u t m ore frequently . T he conversion 
p eriod  o f  120 years allow s tw enty trea tm en ts o f  each  block.

R egenera tion  by p lan ting  o r n a tu ra l seeding is carried  o u t in g roups o f  
1/20 to  1/8 o f  an  acre in area. These g roups are d istribu ted  evenly th ro u g h o u t 
the block, gaps being cleared  o r clear-felled fo r the purpose. T he earlier g roups 
are square  o r rec tangu la r in shape, the longer axis being n o rth -so u th , bu t 
la ter g roups will require  to  be m ore irregu la r in  outline. T he to ta l area  
regenerated  each year is 1.5 acres.

The species p lan ted  du ring  the p ast th ree years have been very varied, 
selection having been m ade on the bases o f  soil, shelter an d  available light. 
These species include beech, oak , sycam ore, E u ro p ean  larch , D oug las fir, 
N orw ay  spruce an d  Scots pine. T he spacing in the g roups is slightly less than  
norm al, w ith usually no t m ore th an  th ree species in one group .

In  1954 and  1955, g roups w ere p ro tec ted  by tem porary  rab b it fences, bu t 
in 1956 no  netting  w as erected.

A  guide to  the volum e to  be rem oved w hen clear-felling gaps is 2 per cent 
o f  the to ta l fo rest volum e, o r 12 per cent o f  the volum e o f  the block being 
w orked— 2 per cen t being assum ed an  average increm ent to  be expected.

P rio r to  any w ork being carried  o u t in a  b lock  a com plete enum eration  
o f  the crop  in th a t block is carried  ou t. This is done by callipering all stem s 
a t b reast height and record ing  in q u arte r-g irth  classes. T he “ H opsil” volum e 
(volum e for m anagem ent purposes) is o b ta in ed  from  basal a rea  volum e tables. 
F rom  these enum erations a t six-year in tervals the block increm ent will be 
ca lcu lated ; this will then provide a m ore accurate guide to  fu tu re  fellings.

T o  ensure th a t all regeneration  g roups are cleared before the p lan ting  
season com m ences, the enum eration  is carried  o u t in  O ctober, a t the end o f  the 
grow ing season, and  the felling by D ecem ber.

T he W ork ing  P lan has been in opera tion  since the beginning o f  F .Y .54. 
In 1965, th a t is, a t  the end  o f  the second six-year cycle, the progress to  date  
will be assessed an d  the p lan  revised as necessary.

T he crop  o f  criticism s, b o th  natu ra lly  an d  artificially regenerated , has 
been abu n d an t. These criticism s have been based on  such varied  g rounds as 
econom ics, the tra in ing  o f  foresters, and  the princip les o f  silviculture and  
m anagem ent. They have been p ro tec ted  and  encouraged  by the w ire-netting  
o f  inexperience. S hould they still flourish afte r the assessm ent o f  twelve years’ 
w ork  has been com pleted  in 1965, som e revision o f  the W ork ing  P lan  m ight 
then appear advisable!
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L A K E  V Y R N W Y  F O R E S T , M O N T G O M E R Y S H I R E

C o n trib u ted  by G . D . H O L M E S  
District Officer, Research Branch

T his forest lies on  the L iverpool C o rp o ra tio n  W aterw orks Estate, and  has 
been established jo in tly  by the C o rp o ra tio n  an d  the F orestry  C om m ission.

Areas: L ake . .  1,120 acres
F o rest A rea 5,114
A rea farm ed by

the C o rp o ra tio n  11,106 
F arm s and Small 

H oldings . .  5,560
O ther 100

(including 330 acres unp lan tab le) 

(carrying 9,000 sheep and  120 cattle)

Total 23,000 ..

Forest S ta ff:  45
Thinning Programm e: 1956-1961— 3,600 acres 

Roads Constructed: Ni ne  miles

This E state o f  the L iverpool C o rp o ra tio n  was acquired  between 1880 and  
1897. T he area, w hich lies betw een 750 feet and 2,050 feet, form s the gathering  
g ro u n d  fo r the reservoir o f  1,120 acres which constitu tes the principal supply 
o f  w ater to  the City o f  L iverpool. The principal topog raph ic  feature o f  the 
a re a  is the m ain V yrnw y Valley, w ith steep-sided m inor valleys. T he hills are 
ro u n d ed  and  heather-clad , the underly ing rocks being O rdovician  shale. T he 
soil is a  shaley loam  w ith deep peat in the hollow s and  glacial m oraine w ith its 
associated  bou lder clay in  the valley bo ttom s. T he average annual rainfall 
over the ca tchm ent area  is 70 inches.

Pre-Acquisition Land Use
P rio r to  acquisition , the area  consisted o f  a  num ber o f  up land  farm s w here 

th e  raising  o f  hill sheep an d  store cattle  was practised . These farm s were 
typical o f  those to  be seen to-day  in the rem o ter upper valleys o f  W ales an d  
w ere m ade up o f  a lim ited area  o f  enclosed fields in the valley bo ttom  w ith a 
considerably  larger area  o f  m arg inal land and  rough m oorland  grazing. The 
w ood land  area  was negligible and  consisted o f  under 200 acres o f  m ainly 
n a tu ra l w ood lands o f  scrub oak , birch and  m ounta in  ash.

Post-Acquisition Land Use
H aving  regard  to  its p rim ary  purpose as a w ater ca tchm ent area, an 

a ttem p t has been m ade to  achieve a well balanced  use o f  the w hole area. T he 
policy ad o p ted  has been to  afforest m ost o f  the low er slopes, and  to  graze hill 
sheep on  the unp lan tab le  m oorland . A t the sam e tim e, som e o f  the orig inal 
farm  units have been re ta ined  and  let to  tenan ts and a num ber o f  sm all holdings 
have been form ed fo r occupation  by w orkers.

Afforestation Operations
In  1896 the C o rp o ra tio n  consulted  D r. W illiam  Schlich for advice on the 

afforestation o f  p a r t o f  the catchm ent area. T he result was a  rep o rt and  
recom m endations on  the basis o f  which the C o rp o ra tio n  proceeded  w ith a 
lim ited  afforesta tion  schem e, and  by 1912 som e 900 acres had been planted .
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In 1914 a  pro fit-sharing  schem e w as fo rm u la ted  w hereby the  C o rp o ra tio n  
agreed to  afforest a  fu rth e r 4,000 acres by the year 1933. T he schem e, in  w hich 
the F o restry  C om m ission  la te r to o k  a  share, was com pleted  in  1936 w ith  som e 
m in o r a lte ra tions to  preserve sheltered land  fo r sheep.

In 1946, a  new  p artn e rsh ip  betw een the F o restry  C om m ission an d  the 
C o rp o ra tio n  w as agreed, un d er the term s o f  w hich the forest area  is to  be 
w orked  u n d er app roved  schem es o f  m anagem ent fo r 999 years. T he p rofit 
and  loss on all fo restry  an d  ancillary  opera tions (including housing  schem es 
fo r forest w orkers) is shared  equally  by the F o restry  C om m ission an d  the 
C o rp o ra tio n .

An endeavour is m ade to  m anage the forest on  a  five-year P lan  o f  O pera
tions, b u t the difficulty o f  ob ta in ing  adequate  lab o u r in  such a  rem ote rural 
area  is one o f  the con tro lling  factors. T he p resen t fo rest s ta ff is hard ly  adequate  
to  w ork  the p lan ted  area  o f  nearly  5,000 acres, m uch  o f  w hich is in  the first, 
second, o r th ird  th inn ing  stage.

Timber Production
D uring  the 1939-1945 W ar, 750 acres o f  p lan ta tio n s betw een tw enty and  

thirty-five years old were clear-felled, p roducing  1,670,000 hoppus feet o f  
tim ber m ost o f  w hich w ent in to  the collieries as p itp rops. This area  has since 
been rep lan ted  m ostly  w ith S itka  spruce an d  N orw ay  spruce an d  a  little Japanese 
larch an d  Thuja. N o  clear felling is carried  o u t a t the presen t tim e, b u t cu rren t 
th inn ing  opera tions are p roducing  450,000 cubic feet annually  an d  th is will 
increase as the p lan ta tions develop. I t is p lanned  to  th in  approx im ate ly  3,700 
acres in the next five years o f  w hich 950 acres will be first thinnings. T h inn ing  
is done partly  by the forest staff an d  the p roduce sold loaded  on  buyers’ 
vehicles, an d  partly  by m erchan ts w ho buy m arked  poles standing , an d  do the ir 
own ex traction  an d  load ing  w ith  labou r recru ited  ou tside the d istric t and  
tran sp o rted  daily.

Choice of Species
W ith  the exception o f  som e sm all groups an d  belts o f  beech (Fagus 

sylvatica), p lan ting  has been confined to  coniferous species. T he m ain  species 
have been S itka spruce, N orw ay  spruce, D oug las fir an d  Japanese larch. In 
the early  years, E u ro p ean  larch , Scots pine, C orsican  pine, W eym outh  p ine an d  
Silver fir w ere also used.

S itka spruce an d  N orw ay  spruce have succeeded well, an d  som e p lan ta tio n s 
o f  the fo rm er have p roduced  650 hoppus feet p e r  acre in  the  first th inning.

D ouglas fir has proved  susceptible to  w indblow , particu larly  w hen grow n 
on glacial clay in exposed positions. Serious w ind-fall occurred  in  D ouglas 
fir p lan ta tio n s in 1937 follow ing a  heavy fall o f  w et snow  an d  strong  no rth -eas t 
gales. F u rth e r  severe dam age, m ostly  breakage, w as done to  all species as a 
resu lt o f  the phenom enal ice s to rm  o f  1940. Snow  and  gales also  caused dam age 
in  1947 an d  1954. In  every instance, D oug las fir suffered the m ost serious 
dam age, ind icating  th a t special care is necessary in  selection o f  sites fo r this 
species. Japanese larch  has grow n well, b u t it tends to  becom e coarse an d  
tw isted on exposed slopes. C orsican  pine, W eym outh  p ine (Pinus strobus) and  
E uropean  larch  have proved  failures an d  the 300 acres occupied by these species 
require d rastic  trea tm en t either by th inn ing  an d  under-p lan ting , o r com plete 
clearance an d  rep lan ting .

Roads
M any o f  the p lan ta tions are inaccessible an d  a p lan  for the construc tion  

o f  fifty miles o f  forest roads is a t p resen t in  hand . W o rk  has been proceeding
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for the past fo u r years an d  nine miles have been com pleted . Progress is slow 
(approxim ately  tw o miles per year) due to  difficult g round  and lab o u r shortage.

The Dam and Waterworks
T he Vyrnwy W orks were au thorised  by P arliam ent in 1880 an d  the 

construc tion  o f  the dam  and  w orks an d  the pipe-line to  L iverpool was 
com m enced in  1881. T he w ork  was com pleted  in 1890 and  the discharge o f 
w ater to  L iverpool w as com m enced in 1891. T he ca tchm ent area  d rain ing  
na tu ra lly  in to  L ake V yrnwy is ab o u t 18,000 acres, and this has been increased 
to  23,000 acres by construc tion  o f  1 \  foo t d iam eter tunnels w hich d ivert the 
w aters o f  tw o trib u ta ry  stream s (Cow nw y and  M arch n an t), which originally 
jo in ed  the river below  the site o f  the D am .

T he D am  m easures 1,170 feet in length  an d  con tains 260,000 cubic yards 
o f  m asonry . It height from  the low est p a rt o f  the foundations to  overflow 
level is 144 feet an d  the m axim um  thickness a t the base is 127 feet. T he profile 
o f  the ou te r face o f  the D am  has been designed to  form  the overflow by m eans 
o f  w hich surplus w ater is passed in to  the old river course. T he draw-olT to  
L iverpool averages ab o u t forty-six m illion gallons per day and  an average 
o f  th irteen -and -a-half m illion gallons per day is d ischarged into the old river 
course as sta tu to ry  com pensation  w ater. T his la tte r w ater is passed th rough  
a tu rbo -genera to r w hich supplies electricity fo r house lighting  an d  o ther 
purposes. The norm al d raw -off o f  w ater is a t the S tra in ing  T ow er w here the 
larger particles o f  suspended m a tte r are rem oved.

T he aqueduct to  L iverpool is sixty-eight miles long, and  consists o f  three 
42 inch d iam eter pipes w ith a fo u rth  pipe o f  sim ilar size now  under construc tion . 
T he w ater is passed th rough  low  pressure sand filters a t O sw estry tw enty miles 
from  the lake.

Housing Schemes and W elfare
D uring  the construc tion  o f  the head-w orks, a num ber o f  houses were bu ilt 

below  the site o f  the D am  to  accom m odate the dispossessed residents o f  the 
o ld  village now  subm erged under the Lake. A  new church  an d  vicarage, two 
new  chapels and  m in isters’ houses, school, shop  an d  hotel were also built. 
Between 1925 and  1930 a fu rther tw enty-one houses were bu ilt an d  in 1950, 
sixteen houses fo r w orkers and  six bungalow s fo r retired  em ployees were 
erected. A t the sam e tim e, a new school an d  a well equipped C om m unity  
C en tre to  ca ter fo r the recreational, social an d  cu ltu ra l dem ands o f  a  grow ing 
com m unity , were added. T his C entre has proved  a g rea t bo o n  in such a  rem ote  
a rea  an d  it is well patron ised  by  all sections o f  the com m unity . A t the present 
tim e, the E sta te  com prises eighty houses (including the hotel), n ine farm s an d  
tw enty-tw o sm all ho ldings let to  tenants.
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R E A Y  F O R E S T , S U T H E R L A N D

By L A N G S H A W  R O W L A N D  
D irector o f  Forestry to the Grosvenor E states

The afforestation work on the R eay Estate, in the fa r  
north-west o f  Sutherland, has a ttracted  much attention as a 
pioneer venture in a region that has fo r  long been virtually 
treeless. On the 29 th M ay, 1956, a p a rty  fro m  the R oyal 
Scottish Forestry Socie ty  visited these new plantations, and the 
fo llow ing  notes by M r. Langshaw Row land were prepared fo r  
that occasion. The visitors, who travelled nearly  100 m iles by 
coach fr o m  Inverness, were favourab ly im pressed with the 
progress o f  the trees so fa r , though the problem s posed  by  
infertile soils and severe exposure are adm ittedly great.

Introduction
This p ro ject was first m oo ted  in the A u tu m n  o f  1949, w hen the atten tion  

o f  the late D uke o f  W estm inster was d raw n  to  the serious unem ploym ent o f  
crofters in the K in lochbervie and  Scourie coasta l areas.

F rom  suggestions w hich w ere considered w hereby the late D uke m ight 
assist in p rov id ing  all the year ro u n d  w ork, it w as decided th a t the m anner in 
w hich he could  be m ost helpful was in stim ulating  the sea fishing industry  and 
in creating  new em ploym ent in the field o f  forestry . A ccordingly, a  small 
fishing business a t K in lochberv ie was purchased , ice-m aking p lan t p u t in, and 
a tran sp o rt business w ith a  fleet o f  lorries acquired  to  take the fish 250 miles 
sou th  to  the m arkets o f  G lasgow , etc.

A t the sam e tim e d ra ft p lans were prepared  w hereby areas o f  the Reay 
F orest E sta te  m ight be p lan ted , and  the details o f  those d ra ft p lans as they 
were u ltim ately  finalised are ou tlined  below.

Intention of Scheme
The in ten tion  w as to  establish and  m ain ta in  a  forest o f  3,000 acres, w ith 

the objects o f  bringing the h ith e rto  ba rren  land in to  a sta te  o f  p roductiv ity  and 
a t the sam e tim e ease the lo t o f  the m en unem ployed  o r under-em ployed  in  the 
area. P articu lar a tten tio n  was paid  to  the needs o f  the c ro fting  com m unity  
by provid ing  crofters w ith productive w ork  o f  a p e rm anen t na tu re , from  which 
they were a t liberty  to  release them selves as an d  w hen the needs o f  the ir own 
crofts d ictated .

I t was the in ten tion  to  m ake farm ing, spo rting  in terests an d  forestry  
com plem entary  to  each o ther, an d  tow ards this end  close lia ison w as observed 
between all concerned.

Preliminary Planning and Development
T he question  o f  d ifferen tia tion  o f  hill land  for u tilisa tion  by agricu ltu re 

o r fo restry  is always beset w ith  difficulties, as is only too  well know n to  the 
F orestry  C om m ission, an d  although  all the p roperty  w as in  hand , we though t 
it wise a t the  ou tse t to  consu lt the F o restry  C om m ission an d  the Scottish 
D ep a rtm en t o f  A griculture, a t St. A ndrew ’s H ouse. As a result, one o r tw o 
jo in t m eetings w ere held a t Reay F orest, w hen the p roposed  p lan ting  areas 
were inspected, and  it was encourag ing  to  have the op in ion  expressed by 
officials from  St. A ndrew ’s H ouse th a t “ by m eans o f  the shelter w hich w ould  
be provided by young  w oods, the ho ld ing  capacity  o f  the E sta te  for sheep 
w ould  no t be decreased— in fact it w as felt th a t it m ight be im proved” . T h is
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effect w as ob ta ined  by careful siting o f  the p roposed  p lan ta tions, the avoidance 
o f  very b ig  b locks, an d  a  sp irit o f  “ give an d  ta k e ” betw een the farm ing  an d  
forestry  departm en ts, w hich resu lted  in  som e o f  the areas we w ould  have liked 
fo r p lan ting  being re ta ined  fo r sheep an d  vice versa. I t  w as also necessary to  
prov ide w ide co rrido rs  betw een the p lan ta tio n s, to  facilita te  the collection  o f  
sheep from  the higher g round , an d  to  give a  m eans o f  escape to  deer from  
poachers, to  w hom  they w ould  be easy prey  if  trap p e d  betw een the  ro ad  an d  
the p la n ta tio n  fences.

As the schem e developed experience gained led to  requests from  the 
estate  farm ing  in terests fo r som e revision o f  the areas. T his w as only to  be 
expected, as it w ould  indeed have been m iracu lous if  we h ad  been able to  follow  
the p a tte rn  o f  the schem e as originally  devised, an d  it w as only  in  the ligh t o f  
experience as to  how  the newly p lan ted  areas affected the  ag ricu ltu ra l m anage
m en t o f  the estate th a t we w ere able to  learn  ou r m istakes. N o  d o u b t a lte ra tions 
to  the p roposals fo r ded ication  m ust have caused som e headaches a t the head 
q u arte rs  o f  the N o rth  S cotland  C onservancy, b u t M r. F raser an d  his colleagues 
bore  w ith  us an d  w ere m ost co-operative.

W e w ould  like to  stress the fact th a t from  the ou tse t we have been under 
no  illusions as to  the difficulty o f  afforesting  som e o f  the areas, and  we do  n o t 
expect them  all to  be successful as the result in  som e cases m ay be a t best a 
pioneer crop . N evertheless the late D uke  was fully aw are o f  this, b u t as in  so 
m any o f  his ventures he was prepared  to  take the risk in  the ligh t o f  all the 
circum stances.

A t the first selection o f  sites we were fo rtuna te  in having a visit from  
M r. J. A . B. M acdonald , a t th a t tim e R esearch  Officer fo r Scotland , w ho to o k  
a keen in terest in the schem e, an d  was extrem ely encourag ing . A t his inv itation  
we w ere able to  visit the F o restry  C om m ission’s experim ental areas a t F o rt 
A ugustus, to  see the w ork  done there on difficult land. W e to ld  the R esearch 
B ranch  th a t if  they w ished we w ould  set aside areas fo r the ir departm en t, an d  
p la n t them  accord ing  to  the ir p rescrip tion . Tw o such areas were established 
in 1950, an d  a fu rthe r tw o have been p lan ted  since.

H aving  su rm ounted  the hurd le  o f  site selection, o u r next difficulty was 
th a t o f  housing  ou r key w orkers, an d  a lthough  in  the early  years o f  this schem e 
there w ere m any difficulties to  be overcom e eventually  seventeen co ttages were 
co n stru c ted  to  house estate an d  forestry  w orkers.

Personnel
T he p lann ing  and  supervision o f  the schem e has been done from  the 

head q u arte rs  o f  the la te  D u k e’s fo restry  d ep a rtm en t a t  Bclgravc, n ea r C hester, 
an d  we have had  as o u r resident F o reste r on  the E sta te , M r. Jo h n  M urray , w ho 
h ad  the advan tage o f  being a S u therland  m an an d  well conversan t w ith  the  
cond itions apply ing  on  an estate  such as Reay F orest.

Contractors
T he w hole o f  the w ork  has been carried  o u t by P u lfo rd  E states L im ited, 

F o restry  an d  T im ber C o n trac to rs , w hose head q u arte rs  a re  also a t Belgrave, 
near C hester, and  the prac tica l supervision on  b eh a lf  o f  th is firm  has been 
conducted  by the ir H ead  F orester, M r. Peter S. B arnie. A t the  peak  o f  the 
p lan ting  p rog ram m e the C om pany  em ployed as m any  as 113 m en, b u t the 
schem e has been slowed dow n on  the in struc tions o f  the E xecutors o f  th e  late 
D uke, in  o rd er to  estab lish  a p e rm anen t staff w ho follow ing the com pletion  
o f  p lan ting  w ould con tinue in em ploym ent. This has resu lted  in an  u ltim ate 
reduc tion  to thirty-five m en.
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Drainage
T he p rep a ra tio n  o f  the g ro u n d  p rio r  to  p lan tin g  was a heavy item . T he 

o rig ina l density  o f  th e  m ain  an d  subsid iary  d ra in s  averaged  th irty -th ree  chains 
to  the  acre— the m in im um  spacing  on  the  w orst areas being 13^ feet ap a rt. 
F o r  the first few weeks the  w ork  w as d one  by h an d , in  o rd er to  get th e  m en 
w ork ing , b u t subsequently  a  C u th b ertso n  p lough  has been used fo r all the m ain  
d ra in s, w hile a  R ansom e S o lo -trac  p lough  d raw n  by a W easel tra c to r  w as very 
sa tisfac to ry  in  dealing  w ith  the  m ore shallow  w ork . N evertheless, experience 
has show n th a t the orig inal d ra ins w ere n o th in g  like deep enough  to  cope w ith  
a rainfall o f  91 inches p e r annum , an d  the w hole o f  the  w inter o f  1954-55 was 
spen t in deepening them .

Fencing
As R eay F o re s t carries a  very large head  o f  red  deer, 7 ft. 6 in. fencing was 

necessary o n  each  site. E xperience soon  ta u g h t us th a t we cou ld  n o t rely 
upon  b o u n d ary  lochs, even w here these w ere o f  considerab le  size, to  keep o u t 
th e  deer, as even in  sum m ertim e they  w ould  swim across.

A lth o u g h  there w ere no  rabb its  w hen the  schem e com m enced, they were 
rep o rted  a t  M erk land  fo u r years ago w hich led us to  ad d  ne tting  th ro u g h o u t.

Except fo r  som e sm all areas a t  the com m encem ent o f  the schem e, the w ork  
was all d one  by co n tra c t a t  an  average cost, fo r  erection  only, o f  2s. 3d. per 
yard . W e th in k  th a t w hen  it  is seen how  very d ifficu lt was the  line o f  som e o f  
these fences, i t  will be agreed  th a t this p rice w as m ost reasonab le— includ ing  
as it d id  the hau lage o f  the  posts up  the hill, an d  freq u en t setting  o f  them  in 
rock  ou tcrops.

Soil
P eat is p resen t a lm ost everyw here in vary ing  quan tities, w hile in the 

A ltan ryn ie  section, w here m ineral soil is practically  on the surface, there is a 
p an  som e 3 inches th ick  a t  a d ep th  o f  12 to  15 inches. T he m ain  constituen ts 
o f  the p la n t com m unities are : C om m on  an d  bell hea thers, wild bog  m yrtle, 
com m on  co tton-g rass, bog  asphodel, Scirpus  an d  M olinia . O nly on  the b e tte r 
sections do we find Calluna  in te rspersed  w ith  som e o f  the  finer grasses, an d  
un fo rtu n a te ly  these areas fo rm  a very sm all percentage o f  the  to ta l.

Exposure
W ith  the exception  o f  the hill a t A chfarry  w hich faces east, the w hole area  

is exposed to  the stro n g  w esterly w inds w hich sweep up from  the coast. F ro sts  
a re  n o t severe, b u t there is a tendency  fo r tw o o r th ree  degrees to  be experienced 
a t  any  tim e u p  to  early  June . A t no  tim e, how ever, has the  extent o f  frost 
dam age been any th ing  like as severe as th a t suffered on  o u r  N orfo lk  E sta te  
on  the  n igh t o f  June  30th, 1954. E xperience has show n th a t  co n s tan t exposure 
to  w ind m ore th an  coun terbalances the effect o f  reasonab le  soil cond itions, 
an d  it  is useless to  p la n t areas so exposed.

Species and Planting
In  the  selection o f  species to  p lan t, we w ere largely guided by the F o restry  

C om m ission  Officers, w ho read ily  gave us the  benefit o f  th e ir  experience. 
T he tree m ost generally  used w as lodgepole pine, follow ed in  num bers by 
H ybrid  la rch  an d  Scots pine. B o th  N orw ay  an d  S itka spruce have been included  
in the “ flushes” ; in  such positions the la tte r  is do ing  rem arkab ly  well th ro u g h o u t 
the  forest.

M ost areas show  such  a  varie ty  o f  soil co n d itio n  th a t h a rd ly  any  have been 
p lan ted  pure. P ro b ab ly  the best p lo t is the  P .54 area  on  the  n o r th  side o f
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Lochm ore, w here there is a good  d ep th  o f  m ineral soil, an d  here m ainly  for 
am enity  purposes an irregu lar m argin  has been p lan ted  w hich includes h a rd 
w oods such  as beech, sycam ore, red oak  and  English oak , w ith g roups o f  wild 
cherry .

On the D u artm o re  R esearch  A rea an  in teresting  m ix ture o f  conifers has 
been tried , ou ts tan d in g  am ongst w hich is Picea om orika. W e w ould  have 
p lan ted  m ore o f  this species had  we been ab le to  ob ta in  seed o r  p lan ts, bu t 
un fo rtunate ly  we were unsuccessful. P rogress to  d a te  has been as follow s:

F .Y . P .50. D evoted entirely  to  p rep a ra to ry  w ork , d ra in ing  an d  fencing.
F .Y . P.51. 237.5 acres p lan ted .
F .Y . P .52. 426.5 „
F .Y . P.53. 574.8 „
F .Y . P.54. 630.0 „
F .Y . P .55. D ue to  com petition  from  B uilding C o n trac to rs , the lab o u r

force was sufficient only  to  deal w ith the deepening o f  d rains, 
an d  beating-up.

F .Y . P .56. 80.0 acres planted .
It is hoped  to  p lan t 150 acres next season an d  the reafte r 100
acres per an n u m  to  a to ta l o f  2,500.

G ro u n d  m ineral phosphate  a t the ra te  o f  2 oz. per tree has been used 
everyw here except on the very best land— the  tree ro o ts  being dusted  in it a t 
the  tim e o f  p lan ting , an d  the balance given on the surface. I t is in tended  to 
give fu rth e r app lica tions from  tim e to  tim e, as the need becom es ap p aren t.

P lan ting  Costs
These as expected have been very high, due am ongst o the r things to the 

follow ing factors:
(a) C om pletely  un tra ined  labour.
(b) H igh cost o f  h iring  fo u r buses to  tra n sp o rt m en to  an d  from  w ork 

(approxim ately  sixty miles each  per day).
(c) H igh p ro p o rtio n  o f  tim e lost due to  w et w eather.
(cl) Very extensive drainage necessary.
(e) D eer fencing th ro u g h o u t.
( / )  Inaccessibility o f  som e sites to  ro ad  tran sp o rt, e.g., when p lan ting  the 

S hark  Bay area  o f  over 100 acres a t  D u artm o re , all the m en, p lants 
an d  m ateria ls h ad  to  be taken  by sea from  B adcall Bay, w here we 
utilised an  old pier. L ochm ore N o rth  w as done  only by the use o f  
boats  to  ferry  everything across.

The foregoing item s have co n trib u ted  to  an overall co st o f  approx im ate ly  
£100 per acre.

Dedication
T he W estm inster g ro u p  o f  estates in E ng land  an d  W ales was am ong  the 

first to  en ter the D ed ication  Schem e, an d  as soon  as it was decided to  p lan t in 
Sco tland  sim ilar action  was taken  there.

O ur orig inal p roposal fo r ded ication  was 3,048 acres. O f th is area , the  
C om m ission Officers felt th a t they could  accept approx im ate ly  1,400 acres; 
the  op in ion  being th a t the balance o f  the land  could  n o t be classed as p lan tab le, 
an d  was therefore unsu ited  to  ded ication . W hile we readily  adm itted  th a t
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som e sites could  n o t be classed as o the r th an  experim ental, an d  th a t 450 acres 
represen ted  rock  o u tc ro p  an d  o th e r u n p lan tab le  land , we could  n o t agree th a t 
all o f  the balance was such. W e therefore m ade the  suggestion th a t as in any 
case all areas were inspected  five years afte r p lan ting , to  ascerta in  th a t a  crop  
had  been estab lished , it w as on ly  fa ir th a t a sim ilar inspection  should  be m ade 
o f  those rejected originally , an d  w here o u r efforts h ad  succeeded such areas 
shou ld  then be accepted an d  P lan ting  an d  M ain tenance G ran ts  paid  in 
retrospect.

This som ew hat novel suggestion was passed on  to  the C om m ission’s 
headquarte rs , w ho agreed  to  a th ird  category , to  be know n as “ doub tfu lly  
p lan tab le” ; such areas  to  be inspected  ten  years afte r p lan ting , an d  if  successful 
b o th  G ran ts  w ould  then  be paid  in  re trospect, an d  th a t they shou ld  carry  
sim ple in terest a t the ra te  o f  4 per cent. T his was a very fa ir offer, an d  it will 
be in trigu ing  to  see w hat will be the outcom e.

General Observations
This afforesta tion  schem e, being the first in north -w est S u therland , has 

d raw n  considerab le publicity , an d  we m ust confess th a t we have been em b ar
rassed by rem arks published  by w ell-m eaning friends w ho have draw n very 
p rem atu re  conclusions as to  the  success o f  the opera tions.

T here is no d o u b t, how ever, th a t so fa r i t  has succeeded as a d em onstra tion  
th a t forestry  provides the best so lu tion  to  the difficulties caused  by lack  o f  
em ploym ent in the H ighlands. W e w ere inv ited  to  give evidence before the 
C om m ission o f  E nquiry  in to  C ro fting  C ond itions, an d  the ir subsequen t R ep o rt 
la id  great stress upon  the co n trib u tio n  w hich fo restry  can  m ake tow ards the 
so lu tion  o f  this p roblem , and  we feel th a t the ir com m ents m ust help  generally  
in the fu tu re acquisition  o f  land  by the F o restry  C om m ission.

N o t only  were the co n trac to rs  able to  em ploy every m an in the d istric t 
w ho w anted  w ork, b u t there were seventeen instances w here young  m en w ho 
had  left fo r the tow ns re tu rn ed  when they found  th a t there was a  p rospec t o f  
regular em ploym ent a t hom e.

Local cond itions have a ltered  considerab ly  since we sta rted  o u r schem e, 
an d  to -day  the co n tra c to rs  are suffering severe com petition  fo r lab o u r from  
the H ydro-E lectric  B oard  an d  o th e r  big w orks in  progress in the d istric t. In 
1949 no such o p portun ities  existed, an d  no d o u b t the tim e will soon  re tu rn  when 
forestry  will regain  its position  in the n e ighbourhood , as the greatest source 
o f  em ploym ent.

In conclud ing  we wish to  acknow ledge the co -opera tion  an d  help w hich we 
have received th ro u g h o u t the schem e from  T he Scottish Office, E d inbu rgh ; 
T he D ept, o f  A gricu ltu re fo r S co tland ; T he S u therland  C o u n ty  C ouncil, an d  
last b u t no t least, T he F o restry  C om m ission.
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N O T E S  O N  T H E  B R I T I S H  A S S O C I A T I O N  M E E T I N G  
A T  S H E F F I E L D , S E P T E M B E R , 1 9 5 6

By I. J. W . S A L T E R  
D i s t r i c t  O f f i c e r ,  S o u t h  S c o t l a n d

In  his inaugura l address the P residen t o f  th e  B ritish  A ssociation , Sir 
R aym ond  Priestly , discussed 'T w e n tie th  C en tu ry  M an  against A n ta rc tica” . 
H e divided the cen tu ry  in to  the  hero ic age o f  pre-1914 in  w hich B rita in  h ad  a 
m a jo r p a r t;  the in te r-w ar years w hen the  C am bridge G ro u p  was active; an d  the 
p ost-w ar period  w hen co -opera tion  becam e im perative and  in terest intensified 
lead ing  to  g rea ter achievem ents.

General Lectures
D r. H . G odw in , as p residen t o f  the  B o tany  Section, lectured  on  

“ Q u ate rn ary  H isto ry  an d  the B ritish F lo ra ” . In  th is he referred  to  rad io -ca rb o n  
d a tin g  w hich depends on  n itrogen  being transfo rm ed  in to  heavy ca rb o n  and  
w hich is p resen t in the form  o f  ca rb o n  di-oxide. This gives very accurate  d a ting  
up to  the “ decay half-life p eriod  o f  5,575 years” . Extensive references to  pollen 
analysis w ere used to  d em o n stra te  the  developm ent o f  the B ritish forests 
th ro u g h  birch , B e t u l a  sp., p ine, P i n u s  s y l v e s t r i s ,  and , finally, the m ixed oak 
fo rest w ith  Q u e r c u s  p e t r a e a  d o m in a n t to  beech dom inance, F a g u s  s y l v a t i c a .

D r. G odw in  w as follow ed by M r. M . V. L aurie , C ha irm an  o f  the F orestry  
Section, w ho lectured  on “ C u rren t trends in  fo rest research  in  B rita in” . 
M r. L aurie , O .B .E ., used the sam e periods as Sir R aym ond  Priestly . P rio r to 
th e  F irs t W orld  W ar the  la rger land  ow ners found  o u t how  best to  use the ir 
lan d  to  grow  trees. T he research  b ran ch  o f  the F o restry  C om m ission was 
developed in  the in te r-w ar years an d  dea lt m ainly  w ith the im m ediate prac tica l 
p rob lem s such as how  to  afforest the new  types o f  land  then  being considered  
fo r  fo restry . W hilst the im p o rtan ce  o f  the p rovenance o f  species was recognised 
by th e  F o restry  C om m ission, b u t relatively little research  was done on pests.

A fter the  Second W orld  W ar there was a  large expansion  in the research  
b ran c h  an d  a s ta tio n  w as opened  a t  Alice H olt. T he em phasis changed  
from  th e  im m ediate to  the  m ore basic p roblem s an d  the expansion  in en tom ology  
revealed  the presence o f  m any unsuspected  pests. A  s ta rt was m ade w ith  the 
investigation  o f  long-term  problem s, an d  business aspects becam e m ore 
p rom inen t.

D r. J. G . Boswell, lecturing on “ O bservations on som e n a tu ra l so ils” , 
discussed the rise in  p H  an d  reduction  in titra tab le  acid ity  w hen passing from  
a n  E r i o p h o r u m  v a g i n a t u m  com m unity  th ro u g h  a m ixed w ood o f  pine an d  
row an , S o r b u s  a u c u p a r i a ,  to  an  o ak  w ood w here Q u e r c u s  p e t r a e a  is dom inan t. 
H e also  referred  to  the  absence o f  n itrogen  in  the first case; its presence as 
am m o n ia  u n d e r D e s c h a m p s i a  f l e x u o s a \  and  its presence as am m onia  and  
n itra te  u n d e r H o l c u s  m o l l u s  in  the  last case. This he associa ted  w ith  increasing 
soil fauna  an d  flora an d  changes particu larly  in  the  fungi in th e  soil. In  th e  last 
tw o cases he discussed how  the  n itrogen  and  oxygen con ten ts a re  m ore  co n s tan t 
a t  all levels u nder the  oak  an d  how  th e  n itrogen  co n ten t decreases w ith  dep th  
u n d er the  pine.

D r. J. W ebster in  “ T he G rass W ithere th” discussed five fungal g roups 
a n d  th e ir  d is tribu tions, w hich are active in  decom posing  grass. D r. P. W. 
M u rp h y  in  “ T he ro le  o f  Soil A carina  in the D ecom position  o f  L ea f L itte r” 
p resen ted  som e orig inal resu lts o f  research  in to  the  O ro b a tid  m ites. F inally  
in  th is g ro u p  D r. J. D . O vington lectured  on “ T he im portance  o f  litte r  b rea k 
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dow n in the  w ood land  ecosystem ” . U sing Scots p ine a t T hetfo rd  he show ed 
how  the le a f  fall rises sharp ly  du ring  the  estab lishm en t period  an d  th en  levels 
o u t, an d  then  to  w h a t ex ten t branches an d  cones a re  added . T he im p o rta n t 
po in t here is how  m uch  the  g ro u n d  flora can  ad d  to  th e  litter. In  conifer areas 
the re  a re  m ore nu trien ts  in  the g ro u n d  flora, an d  m ore po tassium  circulates 
in the  flora th a n  in  the trees, b u t the n itrogen  cycles a re  balanced . In  oak  
w oods, how ever, th e re  is a g rea ter c ircu la tio n  o f  all nu trien ts  in  the trees.

Water Catchment Areas
U n d er the general head ing  o f  “ A ffo resta tion  o f  W ate r C a tchm en t A reas” 

M r. R . W . S. T ho m p so n  presen ted  a  p ap e r on  “ A  W aterw orks F o restry  
Schem e” . In th is he sta ted  th a t the m ain  reason  fo r a ffo resta tion  w as to  reduce 
bacteria l po llu tion  w hich occurs w hen the land  is entirely  grazed  by  sheep. 
In ad d itio n , erosion  is reduced  w hilst the re  is no  ap p a re n t increase o r decrease 
in  the  rainfall o r run-off. B o th  conifers an d  hard w o o d s have been used 
successfully in the D erw ent V alley A fforesta tion  Schem e w hich was visited by 
the section. T he species now  favoured  fo r p lan tin g  on  these exposed an d  steeply 
sloping sites a re  S itka spruce, Japanese  larch , Scots pine, sycam ore, oak , an d  
ash.

O n  these steep slopes p lan tin g  is done by  tu rn in g  over h inged  tu rfs  w ith  a 
m a tto ck  an d  then  p it-p lan ting  the tree a t the  h inge to  leave a  sm all ho llow  to 
collect w ater. T he cost is high, a t 9s. 9d. per 100 fo r p rep a ra tio n  plus 6s. 3d. 
fo r p lan ting . Som e good  quality  Scots p ine w ere seen b u t C orsican  p ine w ere 
grow ing only  a t the sam e ra te  as th e  Scots. T h inn ings w ere being carried  o u t 
using a F o rdson  M ajo r tra c to r  and  a n  a ir com presso r to  drive tw o sm all 
pneum atic  chain  saws. This p roved  very efficient in the  first th inn ings.

T he next paper under th is head ing  was “ Effect o f  A ffo resta tion  up o n  the 
Y ield o f  W ate r C a tchm en t A reas” by M r. F ra n k  Law . In  th is he qu o ted  
D r. O vington  (1954) as saying th a t from  6 p er cen t to  93 p er cen t o f  the to ta l 
rain fall m ay be re ta ined  in  the canopy  o f  the trees depending  on  th e  species 
an d  the rainfall. A lso Deij in  H o lland  has confirm ed th a t conifers a re  w orse 
th a n  hardw oods, because o f  the canopy  re ten tio n  fac to r, fo r w ate r ca tchm en t 
areas.

M r. Law  described a lysim eter experim en t o f  o n e-n in th  o f  an  acre in  a 
S itka spruce p lan ta tio n  w ith  a m ean  B .H .Q .G . o f  6^ in. an d  a heigh t range  o f 
26 to  33 feet. U sing ten rain  gauges ran d o m ly  positioned  in  the stan d , plus 
th ree  cups ro u n d  th ree  tree boles, an d  using th ree ra in  gauges ou tside the stand  
an d  th ree  on poles a t  the to p  o f  the stan d , M r. L aw  rep o rted  a loss o f  33 per 
cen t o f  the to ta l rainfall due to  in te rcep tion  by the trees. H ow ever, these 
results from  o n e-n in th  o f  an  acre w ere applied  to  th e  w hole ca tchm en t area  
to  give som e staggering  results. I t w as generally  agreed  th a t rep lications o f  the 
experim ents were requ ired  on  different types o f  soil, on  different exposures 
an d  u n d e r different species before such sw eeping conclusions could  be d raw n  
as h ad  been presented.

T he final p ap e r in  th is series w as by M r. B leasdale on  “ T he P hysicist’s 
A p p ro ach  to  W ater loss from  V egetation” . F irs t M r. B leasdale q u o ted  the 
favou rab le  an d  un favourab le  physical fac to rs w hich are  (a) fog  d rip , reduced 
ev ap o ra tio n , reduced  ru n  o ff an d  increased sto rage in  the  soil and  (b) canopy  
in tercep tion , ev ap o ra tio n  from  the trees an d  ab so rp tio n  by p lan ts. These all 
have to  be considered.

Because o f  these fac to rs the  siting  o f  sm all-sca le  experim ents is very 
im p o rtan t. A lso affo resta tion  to  co n tro l run -o ff an d  filtration  will be m ore
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im p o rta n t on  heavy soils w here it will assist perco la tion  th ro u g h  ae ra tion .

B ernard  has sta ted  th a t tran sp ira tio n  plus ev ap o ra tio n  from  a given species 
a re  a t  all tim es co n s tan t w hatever its stage o f  g row th . F rom  this basis Penm an 
has derived aero-dynam ic an d  h ea t balance fo rm ulae fo r m easuring  these 
w ate r losses. These are useful in  certa in  cond itions, b u t the co lo u r o f  the 
foliage o f  the trees an d  the increased  surface exposure m ake the fo rm ulae 
b reak  dow n. H ow ever, a balance is reached  w hen an  a ir stream  passes th rough  
an  extensive forest b u t fu rth e r investigations are needed here.

In  the discussion w hich follow ed M r. J. N oel W ood said  the m ain object 
in  afforesting  w ater ca tchm en t areas was to  prevent po llu tion  due to  farm ing 
an d  public trespass. T he o th e r effects due to  a ffo resta tion  are sm all in com 
parison . P rofessor M obbs concluded the discussion by saying th a t an 
in teg ra tion  o f  forestry  an d  farm ing  is w hat is required .

F orestry  in Industrial A reas

T he final sub ject was “ F orestry  in Industria l A reas” . T he first paper was 
read  by M r. E. M. C onder on “ Som e Problem s o f  Private F o restry  in the 
Industria l A reas” . T he ch ief factors con trib u tin g  to  these problem s are the 
keen dem and  fo r land  an d  the inability  o f  trees to  thrive in the area. This has 
led to  sm all iso lated  w oods w hich are sterilised as fa r as expansion  is concerned , 
an d  a restric ted  range o f  species, bu t ease o f  m arketing  fo r all types o f  produce. 
T here are also big lab o u r problem s because villages are com bed for m en for 
the industria l tow ns. F ollow ing birch  an d  alder as pioneers, beech, sycam ore and 
elm  are the ch ief species. H orse chestnu t, holly, plane, row an an d  w hitebeam  
are p resen t as soil im proving  species. Japanese larch is the only  conifer.

O n coal tips an d  in quarry  sites the results have been varied, b u t obvious 
supervision reduces considerab ly  the public trespass and  resu ltan t dam age. 
T he h igh  density  o f  p o p u la tio n  otherw ise leads to  a h igh incidence o f  trespass 
an d  dam age. I t is better to  leave coal tips, etc., th irty  years to  w eather, cool 
an d  settle. T hen  the acid n a tu re  o f  them  is lessened and  pioneers can be m ore 
easily established.

On resto red  open  cast sites run -o ff an d  erosion  are serious and  it is as well 
to  sow  grass seed an d  fertilise these areas from  the beginning a t a  cost o f  from  
£25 to  £30 per acre.

T he am enity  o f  these w oods is im p o rta n t b u t the ir survival depends on the 
enthusiasm  an d  know ledge o f  the ow ner in an area  w here exposure, soil and  
po llu tion  are all adverse factors.

M r. A. J. G rayson  dea lt w ith  sta te  forests when he lectured on “ A ir 
P o llu tion  as it Affects F o re s try ” . H e said the estab lishm ent o f  an  industria l 
zone has changed  the w oodland  scene so th a t sycam ore an d  beech are  do m in an t 
follow ed by  ash  an d  elm , w hilst the principal conifers are lacking o r sub-norm al. 
T he effects o f  po llu tion  were no ted  in 1890 and  in 1910 D allim ore said they were 
hav ing  a severe effect.

M r. G rayson  quo ted  the sm oke pollu ted  industria l zone as an  area  o f  
tw enty-five miles rad ius cen tred  on  H olm firth . This area con tains th ree m illion 
people. T he p enum bra  o f  this a rea  show s m ore dam age to  trees than  the 
u m b ra  because the la tte r has few er w oods. T he dam age is caused by su lphur, 
oil fum es an d  fluorine. H ow ever, there are so m any adverse factors in  the  area  
th a t o th e r  biological factors are  needed to  gauge the effects o f  the po llu ted  air. 
T he w orst effect occurs afte r the period o f  m ain height grow th.
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Lead gauze has been used to  m easure the ra te  o f  fo rm atio n  o f  lead di-oxide 
due to  the su lp h u r d i-oxide in  the air. These results can  be linearly  co-rela ted  
w ith concen tra tions o f  su lphu r di-oxide up to  the lim it o f  the concen tra tions 
found , i.e., up to  tw enty parts  per m illion.

D r. Scurfield’s paper on  “ A tm ospheric  P o llu tion  in  R ela tion  to  F o re s try ” 
was read  fo r him  in his absence. In  this he defined po llu tan ts  as co n tam in an ts  
w hich reduce the tim ber yield w here the o th e r factors a re  favou rab le  fo r it. 
G enerally  conifers ca n n o t survive since effects a re  cum ulative, w hilst evergreen 
trees such as yew an d  ho lly  a d o p t a deciduous hab it. F ru iting  is also  reduced . 
In ad d itio n  transp lan ted  conifers are m ore susceptible than  n a tu ra l seedlings, 
up to  ten years o f  age, to  po llu tion  dam age.

C oncen tra tions o f  su lp h u r di-oxide have been show n to decrease w ith 
d istance on the w est side o f  M anchester and  also to  decrease in the sum m er
tim e. Sm oke curves show  the sam e trends. T hus leaf trees miss the h ighest 
concen tra tions an d  this explains the ir b e tte r survival. If  1.5 mg. o f  su lphu r 
di-oxide deposited  on 100 sq. cm s. per m o n th  is the to lerance level,experim ents 
suggest th a t all species can survive ten miles sou th-w est o f  M anchester, only 
leaf-trees a t six miles and  no trees a t  all fou r miles sou th-w est o f  M anchester. 
[N evertheless, trees do grow  in M anchester!— Ed.]

H ow ever, su lp h u r di-oxide is n o t the only po llu tan t. T h irty  gases are 
listed in the W orks G ases A ct o f  1950 an d  therefo re  it is difficult to  trace  a  
dam aging  source. W hen allow able concen tra tions are being assessed changes 
in topog raphy  m ust be no ted  since these changes m ay lead to  tem p era tu re  
inversions w ith  the build ing up o f  concen tra tions lethal even to  hum an  beings.

In sum m ing up on the subject D r. W areing said su lphu r di-oxide h ad  been 
assum ed to  be im p o rta n t because its dam age h ad  been proved. H ow ever, it 
is no t the high concen tra tions b u t the con tinuous sub jection  to  p o llu tion  th a t 
causes the dam age. W hilst visible dam age to  leaves is n o t p resen t the 
con tinuous subjection  to  po llu tion  causes increased leaf senescence o r ageing.

In Los Angeles it has been found th a t the m ost dam aging  agents a re  the 
organ ic  oxides o f  s tra igh t-chain  hyd ro -carbons follow ing the ir reac tion  w ith 
ozone in the up p er a tm osphere . These po llu tan ts  com e from  ca r fum es an d  oil 
refining. Such carcinogens a re  p resent in this co u n try  and  need fu rth e r 
investigation.

It is n o t know n yet how  far toxic gases sp read  in dam aging  concen tra tions, 
bu t the low er sum m er concen tra tions a re  due to  increased  diffusion as well as 
less dom estic  com bustion . A  com plicating  fac to r is th a t the  effects o f  po llu tion  
an d  exposure are sim ilar an d  it is therefo re difficult to  d istinguish  them .

Excursions
A n excursion to  W hitw ell W ood, near W orksop , was led by the D istric t 

Officer, M r. W. V. Jackson , an d  d em onstra ted  the effects o f  po llu tion  correla ted  
w ith  o th e r adverse factors. Besides sm oke po llu tion  d ro u g h t is a  critica l fac to r 
since the re  is only  a th in  soil over m agnesian  lim estone. V arious m ethods 
o f  restock ing  w ith hardw oods have been developed over the past twenty-five 
years. C lear felling an d  the use o f  conifer nurses was rep laced by strip  an d  
g ro u p  system s an d  the  la tte r have yielded to  th inn ing  an d  underp lan ting . Syca
m ore as th e  d o m in a n t species has given way to  beech, an d  ash  is very little 
used a lthough  p robab ly  the  d o m in an t species before the industria l revolu tion .

Sycam ore are  grow ing well except on  the th in n er soils w here beech do 
better and  som e o f  the beech are  very good. A  lo t o f  the beech, how ever, are
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a ttack ed  by the felted beech coccus. Scots pine is the only conifer w hich 
succeeds here b u t its g row th  is very coarse on  such a rich  site.

A  visit to  Sheffield C o rp o ra tio n  W aterw orks nursery  show ed only Scots 
pine an d  copper beech look ing  really  healthy . S itka spruce an d  D oug las fir 
w ere m o d era te  w hilst Japanese larch, N orw ay  spruce, beech and  ash  w ere very 
p o o r in the strongly  po llu ted  atm osphere .

T he visit to  L augh ton  forest as a sand oasis in  the h ea rt o f  ag ricu ltu ral 
L incolnsh ire was extrem ely interesting. I t has som e very fine young  Scots pine 
stands an d  b o th  Scots p ine an d  C orsican pine regenerate  freely w hen p ro tec ted . 
T h e  sand  is w indblow n an d  o f  g rea t dep th  over L ias clay. T he la tte r  has led 
to  w aterlogging in  parts  o f  the forest and  the fo rm atio n  o f  M o l i n i a  bogs. S itka 
spruce was p lan ted  in these a t  first bu t this was a big m istake on accoun t o f  
bo th  low  fertility  an d  low  ra in fa ll; so the spruce is now  being rep laced by pines.

A  sm all s tand  o f  P i n u s  p o n d e r o s a  is grow ing qu ite  well bu t Pinus contorta  
has been used only  fo r  beating-up.

T he visit to  C h a tsw o rth  E sta te  d em onstra ted  the results o f  p as t neglect o f  
m anagem ent. S tands p lan ted  a t the beginning o f  the cen tu ry  had  been left 
un touched  un til 1946. Since then  under M r. T revo r E dm ondson  m any  stands 
have had  th ree ligh t th inn ings and  are now  look ing  healthy  and vigorous. A 
good  stand  o f  sycam ore was seen on an  infertile soil w ith  a rainfall o f  th irty -tw o  
inches.

Tw o factories w ere visited. M essrs. O ates L td . o f  W orksop  kindly opened 
the ir fac to ry  on  the S a tu rday  m orn ing  an d  d em onstra ted  the ir num erous 
m achines fo r m ak ing  all k inds o f  handles. M ainly  E nglish  ash  is used b u t som e 
Belgian an d  F rench  is im p o rted  an d  the rest is A m erican  im ported . T hey said 
they  p referred  ash  grow n on  tw o ro ta tio n s  o f  sixty years each, ra th e r  th an  one 
ro ta tio n  o f  120 years.

M essrs. D rab b le  an d  Sanderson  d em o n stra ted  the m anufac tu re  o f  bow  and  
h an d  cross-cu t saws. F ro m  a to u r  o f  the fac to ry  it was evident th a t  saw  m a n u 
fac tu ring  is still very m uch  an ind iv idual craft.

T hus the  w eek’s m eeting  proved very in teresting  an d  instruc tive in m any 
fields.

T H R E E  N E W  N A T U R E  R E S E R V E S

Contributed by the N ature Conservancy

Fyfield Down Nature Reserve

Fyfield D ow n in W iltsh ire is one o f  the  finest rem ain ing  trac ts  o f u n 
reclaim ed h igh  chalk  dow nland  in E ngland  an d  is p ro b ab ly  the richest in 
sarsen  stones (see the follow ing ex trac t from  th e  G eological Survey M em oir 
on  the  d istric t by H . J. O sborn  W hite, published  in  1925), locally know n as 
G rey  W ethers, from  the ir resem blance w hen seen in the d istance to  a  flock o f  
sheep. I t  is considered  p robab le  by geologists th a t th e  g rea t tw en ty -foo t sarsen 
stones in  the  circle a t  A vebury  (weighing from  sixty to  seventy tons) w ere 
b ro u g h t the re  from  Fyfield D ow n nearly  4,000 years ago to  fo rm  th e  o ldest 
im p o rta n t s truc tu re  in  B rita in  an d  one un ique in  E urope . Fyfield D ow n has 
therefo re the  strongest claim s to  p reservation  as bo th  an ancestra l an d  a 
scientific m on u m en t o f  national im portance.
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The presen t D ec lara tion  covers an a re a  o f  a b o u t 610 acres, a b o u t th ree 
miles w est o f  M arlbo rough , w hich has been leased to  the  N a tu re  C onservancy 
by M r. G . E. T o d d  o f  M a n to n  H ouse.

T he sarsens a re  large b locks o f  sandstone  ap p a ren tly  derived from  a  bed 
o f  sand w hich covered the site in  Eocene tim es. T heir d is tribu tion  is ap p a ren tly  
n a tu ra l, none hav ing  been erected  as stand ing  stones. They p roduce  an  effect 
o f  g reat bo tan ica l in te rest being accom pan ied  by pockets o f  acid soils, on  w hich 
grow  acid-loving p lan ts such as sheep’s sorrel. This is in co n tra s t to  the o rd inary  
lim e-loving p lan ts  o f  dow nland . M eadow  saxifrage (Saxifraga  granulata) is 
a b u n d a n t in  the Reserve. T he vegeta tion  ind icates an  exceptionally  high 
hum idity , an d  bluebells grow  in the  open . A  varied  m oss flora grow s on  the 
stones.

M o re  th a n  sixty breeding species o f  b irds have recently  been listed a t 
Fyfield D ow n, includ ing  the w heatear, g rasshopper w arb ler an d  six species o f  
tits. T he hen harrie r, buzzard , peregrine, quail, ho o p o e , an d  sho rt-eared  an d  
long-eared owls have also been observed.

Being close to  A vebury, Fyfield D ow n  is w ith in  one o f  the p rincipal areas 
inhab ited  by p reh isto ric  m an  an d  the C eltic field system  is one o f  the  largest 
in E ngland . T here  is a  tum u lus to  the so u th  o f  th e  fields an d  tw o o thers along  
the w estern bo u n d ary  fo rm ed  by the  R idge W ay, w hich a t th is p o in t crosses 
a n o th e r  anc ien t track  know n as the H erep a th . T here  a re  also  rem ains o f  an  
anc ien t village along  the 700 fo o t co n to u r, the  h ighest p o in t on  the  Reserve 
being a b o u t 830 feet. T he g rassland  o f  th e  Reserve will con tinue  to  be grazed 
by sheep (rabb its  hav ing  been virtually  elim inated), an d  the gallops will con tinue 
to be used fo r tra in ing  racehorses.

P erm its will be necessary fo r those w ho w ish to  collect specim ens o f  
an im als o r p lan ts , o r  to  visit p a rts  o f  the R eserve aw ay from  the  foo tpa th s . 
A pplications fo r such purposes shou ld  be addressed  to  the  R egional Officer 
fo r the S outh , T he N a tu re  C onservancy, F u rzeb ro o k  R esearch  S tation , 
W areham , D orset.

[This new  Reserve lies close to  o u r W est W oods an d  Savernake F orests 
in W iltshire.— Ed.]

E x t r a c t  fro m  “  Geology o f  M arlborough” by H . J. O. W hite

Sarsens

In  the  S ou th  o f  E ngland  the  sandstone bou lders know n as Sarsens, G rey 
W ethers, D ru id  S tones, and  B ridestones, a re  fam iliar objects o f  the countryside. 
S o litary  fo r the m ost p a rt, they  n o t in frequen tly  occur in  sm all g roups o f  n a tu ra l 
o r artificial orig in , an d  in  a  few restric ted  areas they are  congregated  in  g rea ter 
num bers: now here, how ever, a re  they so p len tifu l as in  the  C halk  coun try  
near M arlbo rough . H ere, afte r cen turies o f  exp lo ita tion , these stones yet lie 
th ick  on som e o f  the dow nland  ridges, an d  th icker still in  the ad jacen t w inding 
bo ttom s, w here their d isposition  suggests the  idea  o f  rivers o f  stones. T here 
is som eth ing  in  th e ir  grey recum ben t form s, h a lf  h idden  in  long  grass an d  
scrub, th a t aw akens a lively in te rest in  the beholder, an d  even w hen the ir n a tu re  
is know n they con tinue to  stir the im ag ina tion , the ir bu lk , the ir legendary 
associa tions, an d  a to u c h  o f  m elancholy  in  the ir w ild su rround ings investing 
them  w ith a  k ind  o f  g lam our.

T he principal sarsen area  lies betw een the  K enne t near Fyfield an d  H ackpen  
H ill, an d  includes O ld T o tte rd o w n  an d  Fyfield D ow n, w ith parts  o f  O verton
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an d  C latfo rd  D ow ns. F rom  it extend divergent trains o f  sarsens, the m ore 
im p o rta n t o f  w hich follow  Tem ple B o ttom , C latfo rd  B ottom , P ickle D ean an d  
the com be run n in g  sou th-w estw ard  from  M onk ton  D ow n. Sm all groups and 
single stones, to o  num erous to specify, are  d istribu ted  irregularly  over o th e r 
parts  o f  the C halk  coun try  n o rth  o f  the K ennet, and  are m et w ith  far o u t on 
the  Ju rassic  s tra ta , no tab ly  in the neighbourhood  o f  Sw indon. S ou th  o f  the 
K ennet, sarsens are less ab u n d an t, bu t there are w ell-m arked tra in s in the 
com bes sou th  o f  W est and  E ast K ennett, and in Lockeridge D ean; also sm aller 
trains in  the W est W ood com bes and  in the no rthern  b ranch  o f  G re a t Lodge 
B ottom  near Cadley. As in the coun try  n o rth  o f  the K ennet, there are m any 
sporad ic occurrences on the C halk  and  on o lder fo rm ations: sarsens are 
com m on  in the n o rth e rn  p art o f  the Vale o f  Pewsey between W oo tton  Rivers 
an d  A llington.

Som e o f  the largest o f  the und istu rbed  sarsens, twelve feet o r m ore in 
m axim um  dim ension, are in Lockeridge D ean , b u t bigger stones, over tw enty 
feet in  length  an d  estim ated  to  weigh ab o u t sixty to  seventy tons, are to  be seen 
in the Circles a t A vebury. The la tte r p robab ly  were b rough t from  the 
Totterdow n-Fyfie ld  D ow n area.

B eneath  the g row th  o f  greyish lichen, the w eathered surfaces o f  the sarsens 
usually exhibit a grey-brow n to red-brow n, slightly ferruginous stain ing, and 
are  often  diversified by knobs, furrow s, an d  basins, in som e cases indicative 
o r  suggestive o f  irregular concretionary  action , in o thers, o f  so lu tion . C avernous 
hollow s an d  rifts, p robab ly  due to  the m echanical abs trac tion  o f  bodies o f  sand 
th a t had  escaped indu ra tion , are o f  frequen t occurrence.

As a rule, the constituen ts o f  the stone show  little o r no sign o f  arrangem en t: 
bedding, w here ap p a ren t, is nearly  always uneven an d  im persistent. M any o f  
the rudely  prism atic an d  ta b u la r sarsens seem to  owe the ir shape to  jo in tin g  
alone, an d  a large p ro p o rtio n  o f  the thick slabs m ost favoured by the M egalithic 
arch itects are p o rtions o f  bi-convex o r p lano-convex lenses, a ttr ib u tab le  to 
irregu la r in d u ra tio n  ra th e r  than  to  unequal d isposition .

As far as the w riter is aw are, the only  fossils observed in the local sarsens 
are rem ains o f  p lan ts, w hich are ab u n d an tly  represen ted  by tapering  and 
b ranch ing  ru st-sta ined  tubes, occasionally  occupied  for p art o f  the ir length  by 
silicified ro o ts  an d  roo tle ts. S tarting  from  w eathered surfaces in c ircu lar 
apertu res o f  a q u arte r o f  an inch to  one inch  o r  m ore in d iam eter, the roo t- 
tubes ta p er inw ards, the b ranch-tubu les usually diverging a t acu te angles, b u t 
in  som e cases a t r igh t angles, to  the m ain  tube. I t has been suggested th a t som e 
o f  these ro o ts  m ay have belonged to  P alm s w hich occurred  in E ngland  in the 
Eocene period.

Sections o f  ro o ts  o r  the ir casts a re  to  be seen in sarsen m asonry  all over 
th e  C halk  coun try  a ro u n d  M arlbo rough . V isitors to  A vebury will find good 
exam ples in  the stand ing  stones nearest the eastern  side o f  the high ro ad  from  
W est K en n e tt ju s t w ithin the sou th -eastern  en trance to  the T em ple enclosure.

Westleton Heath

W estleton H eath  in  Suffolk straddles the ro ad  between W estleton and  
D unw ich. P a r t o f  this h ea th  is a lready  included  in  th e  M insm ere b ird  Reserve 
m anaged  by the  R oyal Society fo r the P ro tection  o f  B irds an d  the C onservancy’s 
acqu isition  o f  117 acres on the eastern  side safeguards the rem ainder up  to  the 
boundary  o f  the  F orestry  C om m ission’s D unw ich  F orest, which lies between 
it and  the sea.
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T he h ea th  is w ell-know n for its birds, includ ing  the  stonechat, w ood lark , 
red-backed  shrike, stone-curlew , lesser redpoll and  nigh tjar. It also has great 
im portance as one o f  the few good  surviving exam ples o f  the characteristic  
an d  form erly  extensive E ast Suffolk hea th lands, m ost o f  w hich have recently 
been reclaim ed fo r ag ricu ltu re  o r  affo resta tion , o r have been absorbed  by the 
needs o f  defence.

T he dry  sandy and  shingly soil is o f  low  fertility  an d  is underla id  by the 
W estleton Beds, sands and  gravel o f  m id-G lacia l (P leistocene age) laid  dow n 
under m arine cond itions. It is clo thed largely in hea ther an d  is crossed o r 
b ounded  by roads and  foo tpa th s  to  w hich the public  a re  asked to  keep, in o rder 
to  reduce the fire risk and  to  avoid d istu rb ing  the wild life.

Enquiries an d  app lica tion  for perm its should  be addressed to  th e  R egional 
Officer fo r E ast A nglia , The N atu re  C onservancy, 6 U pper K ing Street, 
N orw ich, N orfo lk .

Y am er W ood

Y arner W ood near Bovey T racey, D evon, was bough t by the N atu re  
C onservancy and  declared  a  N atu re  Reserve in M ay, 1952. A p art o f  the W ood 
was b u rn t by incendiary  bom bs du ring  the “ B aedeker” ra id  on Exeter in 1942. 
In th is section the fire killed a b o u t tw o-th irds o f  the stand ing  trees an d  left 
o thers badly  dam aged . I t was follow ed by a dense g row th  o f  hea ther, b ilberry  
and  bracken w hich added  to  the difficulty o f  m ak ing  a detailed survey o f  the 
w oodland  an d  its fau n a  and  flora in o rd er to  p repare  a m anagem ent p lan . A  
plan  was, how ever, com pleted  an d  adop ted  early  in  1955, p a rt o f  the W ood 
being set aside fo r scientific investigations in to  different m ethods o f  regenerating  
w ood land ; encourag ing  co lon isa tion  by insectivorous birds; and  popu la tion  
studies o f  sm all m am m als by Exeter U niversity.

O therw ise the Reserve is being m anaged to  re-establish w ood land  o f  the 
type w hich is believed originally  to  have been there. T he th rea t o f  fires spread ing  
in from  D artm o o r has been coun tered  by p loughing  wide fire breaks an d  a 
good  s ta rt has been m ade tow ards the long-term  ta sk  o f  resto ring  the w ood land .

In o rder to  p ro tec t an d  diversify the Reserve, an  ad d itio n a l tw enty-eight 
acres have been b ough t by the C onservancy, ad jo in ing  the Reserve and the 
B.3344 ro ad  from  Bovey T racey to  M an a to n . Included  in  th is add ition  to  the 
Reserve are an  in teresting  sm all a lder w ood an d  bog con tain ing  such p lan ts as 
the royal fern  (Osmunda regalis).

T he acquisition  includes Y arrow  Lodge w hich is being converted  to  
accom m odate m em bers o f  the  C onservancy’s staff w orking in the Reserve, 
access to  w hich is by perm it only and  m ust be strictly  lim ited in o rder to  avoid  
interference w ith  the p rogram m e o f  scientific research.

A ll enquiries should  be addressed to  the R egional Officer for the South- 
W est, T he N atu re  C onservancy, F u rzeb rook  R esearch S ta tion , W areham , 
D orset.

[This new  Reserve lies near o u r H ald o n  F o rest.— Ed.]
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S U N B I G G I N  T A R N  A N D  M O O R

By D . F. F O U R T  
F o r e s t e r ,  R e s e a r c h  B r a n c h

R oughly  in  the centre o f  the triangle P enrith -T ebay-K irkby  S tephen lies 
Sunbiggin T arn , ju s t east o f  the village o f  O rto n , in W estm orland . T he u n d u la t
ing, a lm ost treeless m o orland  lies a t a ro u n d  750 feet above sea level w ith ridges 
n o rth  an d  sou th  rising to  900 feet.

C arbon ife rous lim estone, w ith subo rd ina te  bands o f  sandstone, underlies 
the som ew hat eroded  cover o f  d rift left by the Q uate rnary  g lacia tion . T he 
rain fall averages ab o u t fifty-five inches an d  there are ab o u t 225 w et days in the 
year, one o f  w hich was chosen fo r o u r visit. T he clim ate, besides, is cool w ith 
high relative hum idity , an d  the grow ing season (in term s o f  m ean tem peratu res 
over 42°F.) lasts from  A pril to  O ctober inclusive. Sheep are grazed on the 
large b locks o f  com m on land  separated  by d ry  stone walls. G rouse are also 
presen t an d  “ preserved” . As regards the past, it is fairly certain  th a t dense 
oak-hazel w ood land  grew  on  the soils developed on  the d rift m ateria l. T he 
w oods should  be w ell-drained by com parison  w ith m any o thers in  th is p a r t o f 
England. A s was the case fu rth e r sou th , such areas were preferred  to  wet m oors 
fo r occupation  by the N eolith ic  inhab itan ts. T he valleys are usually  assum ed 
to  have been left un til last, so rem ain ing  und rained  un til th e  end o f  the first 
m illenium  A .D . T here is a p resum ed neolithic stone circle on  the m oor nearby.

These up lands m ay have becom e degraded  from  forest to  pastu re  under 
a  g razing an d  felling regim e, b u t w hatever the causes it seems likely th a t a m ore 
v igorous erosion  cycle was in itia ted  by the change. This m ay have coincided 
w ith  a w etter clim atic phase. R esearch in the lacustrine m uds o f  the L ake 
D istric t has show n th is phase to  coincide w ith  a decline in to ta l tree pollen  an d  
an  increase in  grass an d  sedge.

T he vegetation  an d  topog raph ical types seen were:
1. L im estone pavem ent.
2. L im estone grassland.
3. H ea ther m oorlands.
4. T he T arn  an d  su rrounds.

A  section o f  the notes deals w ith  each. N o  a ttem p t is m ade a t taxonom ic 
v irtuosity , em phasis being on  the site, its origin and  developm ent.

The Limestone Pavement
W here erosion  o f  the d rift has exposed the underly ing  rock , as along  the 

to p  o f  G re a t A sby Scar, there is an  area  o f  w ell-developed lim estone pavem ent. 
W eathering  by so lu tion  has proceeded selectively along  jo in ts , the lines o f  
weakness. T he m assive lim estone is now  divided in to  blocks, o r “ pavem ent” , 
by deep and  w ide cracks, o r “ grikes” . These m ay be 3 to  12 inches wide, 
usually  a b o u t 8 inches, an d  from  6 inches to  6 feet deep. B o th  b locks an d  cracks 
are som ew hat irregular, usually near rec tangu la r o r  trapezo ida l, due to  a 
d o m in an t set o f  parallel jo in ts . T here is also m uch  w eathering  in the ho rizon tal 
p lane along lines o f  bedding. A t the b o tto m  o f  the grike there is usually  som e 
soil, w here the m icro-site is m oist, basic, sheltered, shady an d  safe from  grazing 
anim als. These include the ch ief factors o f  ecological im portance  in  w oodlands. 
T he question  is controversial w hether the p lan ts presen t in  the grikes a re  relics 
an d  descendants o f  the stage w hen w ood land  grew  on the d rift overly ing the 
lim estone before its erosion  follow ing deforestation , o r w hether they have com e
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in afresh on the appearance o f  a su itab le hab ita t. T he occurrence o f  m any 
sm all an d  a few large glacial erratics on  the pavem ent— often  w edged in  the 
grikes— suggest th a t the drift, from  w hich they  w ere w eathered  ou t, once 
covered this p a rt com pletely. A lso all a ro u n d  the pavem ent is a  g rada tion  
from  rock  th ro u g h  lim estone grassland  to  C a l l u n a  h ea th  as the thickness o f  the 
rem ain ing  d rift increases.

It seems likely tha t the grike type o f  w eathering  by so lu tion  along  jo in ts  
in hard  lim estone w ould occur long before the ro ck  appeared  a t the surface. 
In a high rainfall area, u nder forest, the trees— especially oak — w ould  ro o t the 
jo in ts  early on, an d  the pow erful leaching effect o f  w inter rains, w hen the 
leaves are off the trees, w ould  also help. T hus, ro ck  fissures w ith tree ro o ts  in 
them  w ould  constitu te  em bryo  grikes before d efo resta tion  and  erosion  had  
laid them  bare. T he num erous w oodland  species p resen t are also circum stan tia l 
evidence in favour o f  relict o r descendan t origin. I t  is unlikely th a t so m any 
species w ould  have im m igrated  from  neighbouring  w oodlands. O n th is site 
were seen m any ferns, as well as A l l i u m  u r s i n u m ,  C o n v a l l a r i a  m a j a l i s ,  G e r a n i u m  

r o b e r t i a n u m ,  B r a c h y p o d i u m  s y l v a t i c u m ,  M e r c u r i a l i s  p e r e n n i s ,  C i r c a e a  l u t e t i a n a  

an d  o th e r herbs. A  few shrubs were seen, m uch  gnaw ed and  b lasted , on  the 
low  cliff. They included  F r a x i n u s  e x c e l s i o r ,  P y r u s  a u c u p a r i a  an d  C r a t a e g u s  

m o n o g y n a .  T here were also  num erous Bryophytes.

[A fforestation w ork  on sim ilar lim estone pavem ent is d iscussed in  M r. 
C ro s ian d ’s article on  D alto n  F o rest.— Ed.]

The Limestone Grassland

W here the lim estone is thinly d rift covered, o r w here the d rift is basic 
near the surface, the fo rm atio n  know n as lim estone grassland  is developed. 
In co n tra st to  sites fu rth er sou th  on calcareous rocks, the d o m in an t— one 
m ight say super-dom inan t— species is S e s l e r i a  c o e r u l e a  or Blue Sesleria. It 
has a som ew hat low pala tab ility  and the associated  species have a m ino r place. 
These include F e s t u c a  o v i n a ,  B r i z a  m e d i a  and  C a r e x  f l a c c a .  As soon  as leaching 
has reduced  the pH , C a l l u n a  com es in, roo ting  in  the acid surface, w hile S e s l e r i a  

still ro o ts  in the deeper calcareous m aterial. T he d rift is qu ite  sandy in  texture, 
a t least near the surface, an d  the grassland  grades in to  hea th land  a t its m argins, 
except, o f  course, w here the pavem en t occurs. This fo rm ation , do m in a ted  by 
S e s l e r i a  c o e r u l e a  is, like the pavem ent, best know n  from  the M alham  T arn  
area in N o rth  Y orkshire.

The M oor or Heathland
C a l l u n a  heath  covers by far the  largest p a r t o f  th is area. H ere the glacial 

d rift, fairly sandy in  texture above, has been leached o f  its free lim e, and  un d er a  
burn ing  an d  grazing  regim e, hea ther has becom e established an d  eventually 
dom inan t. O nly w here ro d en t d istu rbance o r  q uarry ing  has b ro u g h t ab o u t soil 
rejuvenation  is there any b reak  in  the sw ard. I t  is still b u rn t over occasionally. 
A p art from  being fairly  well d rained , i t  is now  typical C a l l u n e t u m .  Very locally, 
w here the d rift is sufficiently th ick , acid an d  com pact, is the flo ra reduced  to  the 
“ end o f  th a  line”  species such as N a r d u s  s t r i c t a  (over-grazing), T r i c h o p h o r u m  

c a e s p i t o s u m  ( S c i r p u s — burn ing  an d  com pact acid conditions) an d  M o l i n i a  

c o e r u l e a  (wet b u t still m oderately  basic) w ith  patches o f  P o l y t r i c h u m  species.

In  spite o f  the cu rren t cond ition  o f  “ the m o o r” , its good deep soil and 
drainage are adequate  fo r o ak  forest, p ro b ab ly  o f  a  good  type. I t  also  suggests 
w hat were the p robab le  fo rm er soil cond itions on  the p resen t a rea  o f  pavem ent. 
Pollen analysis an d  C a rb o n  14 scale w ould  be m ost useful in  fu rther evidence 
on this change.
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The Tarn and Surrounds
T he ch ief fea tu re  o f  the visit as advertised  is the ta rn , w ith the su rround ing  

calcareous flushes, m ires an d  fen. T he ju n c tio n  between the C a l l u n e t u m  an d  
the m uddy flush is fairly distinct, often  ab ru p t and  step-like. T here is apparen tly  
a layer o f  very hard  stony calcareous till below  the surface, p robab ly  indu ra ted  
by the perm afrost effects discussed in S o i l  S c i e n c e  by F itzpa trick  o f  the M acaulay  
In stitu te  ( S o i l  S c i . ,  1955).

T here has developed an erosion  p la tfo rm  on this layer and  on its edge, 
and  in places up th ro u g h  it, com e the springs and  flushes. T he springs, w ith 
the aid  o f  C h a r a  an d  P h i l o n o t i s ,  accum ulate  m ounds o f  tu fa, w hich them selves 
becom e invaded by an in teresting  flora includ ing  P r i m u l a  f a r i n o s a .  O n this 
p la tfo rm  there are occasional “ islands” o f  d rift and  on these a  m ixed flora 
occurs— C a l l u n a  o r J u n c i ,  w ith C a r i c e s ,  and  som e calcicoles.

This erosion  p la tfo rm  is always wet, highly basic, unstab le , grazed, stony, 
com pact, and  probab ly  frozen hard  in w inter. It has a patchy cover o f  plants, 
chiefly C a r e x  species.

I t  is believed th a t these unstab le calcareous m ires are related  to  sites in 
the periglacial regions o f  G reen land  an d  Iceland. Base-rich m aterials, always 
w et, and  low in organic m atte r, provide a rigorous h ab ita t w ith a specialised 
flora. In  B ritain  the best know n area  is the G re a t C lose M ire near M alham  
T arn . T he cond itions sim ulate in m any ways the usually tem porary  state o f  
glacial debris, before leaching, w ater sorting , etc., have proceeded far. In a 
recen t article in the J o u r n a l  o f  E c o l o g y  (N o. 43, 2, p. 427) describ ing areas at 
the receding foo t o f  a  glacier in A laska, C rocker and M ajo r have show n tha t 
p H  decreases w ith age an d  increase o f  vegetative cover, from  pH . ca. 8 dow n 
to  pH . 5, by the tim e willows, alder an d  S itka spruce have becom e established.

T he fen, and  its association o f  zones and  species, is chiefly rem arkab le for 
its iso lation , a ltitude and latitude. T he ta rn  is qu ite shallow , and is believed to 
rest on an erosion p la tfo rm  o f drift. I t  is fed by num erous base-rich springs 
ra th e r  th an  a stream , b u t a  b ro o k le t d ra ins the area eventually, as a m uch 
silted and  vegetated ditch. T here are m any tro u t in the tarn , and  the lessor 
fished all day du ring  o u r visit in the m ist an d  ra in , w ith rem arkab le success. 
A  large and  exceedingly vocal breeding colony o f  gulls lives here, an d  deposits 
o f  b ird  guano  on p arts  o f  the grassy fen m ust have an effect on the vegetation.

F inally , it can be seen th a t this area  was well suited to the diverse interests 
o f  ecologists. D ue to  being sta tioned  on W inderm ere, m any freshw ater b iologists 
w ere present, an d  they found  the base-rich w aters rich in life. T he bo tanical 
side also is o f  in terest and  in  m y ow n case the deg radation  o f  such good soils 
to  C a l l u n a  m oor, the evidence o f  erosion  an d  the reasons for the present soil 
cond itions prov ided  the m ain in terest.

A s regards the presen t land  use o f  th is area, it is sad that its “ com m on” 
s ta tus has prevented  p loughing and  reseeding. If  S tap ledon ’s fields above 
A berystw yth  could  be tu rned  in to  rye-grass/clover pastu re , the change ough t 
to  be easy here as a  deep plough w ould p robab ly  bring up base-rifch soil and 
obviate  the need fo r lim ing. T he C a l l u n a  flora is a so rt o f  fire-induced clim ax, 
ho ld ing  the area in a low  sta te o f  n u trien t tu rnover som ew hat depressing to 
observe.
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A V I S I T  T O  C O N I S T O N  O L D  M A N

By D . F. F O U R T  
F o r e s t e r ,  R e s e a r c h  B r a n c h

Introduction
The m oors, fells and  m oun ta in s o f  the English L ake D istric t are renow ned 

for scenic beau ty  b u t less so fo r the ir richness in  p lan t species. H ow ever, the 
vegetational h istory  has been stud ied  by m any w orkers, the best know n being 
Prof. W. H. Pearsall, w ho has know n the a rea  since boyhood , an d  w ho led 
the party  on this visit by the British Ecological Society. Pollen analysis o f  lake 
m uds, archaeology, and  sho rt-te rm  studies such as th a t o f  E sthw aite N o rth  Fen, 
have provided an in teresting  back g ro u n d  to  to -day ’s study o f  vegetational 
patterns.

G eologically  the C on iston  area  lies p artly  on  S ilurian shales, an d  partly  
on the B orrow dale V olcanic Series, here o f  andesitic lavas an d  tuffs. The 
division is m arked  by the O rdovician  C on iston  L im estone, w hich crosses the 
area  from  S.W . to  N .E . along  the foo t o f  the m ore rocky  p o rtio n . T he physical 
features o f  the L ake D istric t were developed by dissection  o f  a  dom e du ring  the 
sub-aerial erosion  cycle o f  the T ertia ry  era, as discussed by E astw ood  in the 
R egional G eology o f  N o rth ern  E ngland.

R adiating  b road  shallow  valleys conducted  the drainage m uch as at 
present, m odification by the Q uate rnary  G lac ia tion  being relatively superficial. 
T he features peculiar to  this phase are the corries o r cwm s on the flanks o f  the 
m ountains, the U -shaped valleys, som etim es carved in  the b ro ad er form er 
landscape, and  som etim es cleaning ou t, straigh ten ing  and  deepening a form er 
valley, and  the th ick  m antle o f  debris p lastered  over the w hole area. Since 
the re trea t o f  the glaciers, lakes have filled the over-deepened valleys, an d  m uch 
o f  the d rift has been eroded  from  the steeper slopes. Several o f  the lakes have 
s ta rted  to  silt up, and  have aged in a characteristic  way as regards the ir flora 
and  fauna.

The Tour
C onislon  s ta tion  lies near the fo o t o f  the steep-sided secondary  valley 

carved by the glacier. T he m etalled  ro ad  serving the slate quarries on the no rth  
flank o f  the m oun ta in  leads stra ig h t up  th is slope, w hich is w ooded  in places. 
O ak , ash and  wych elm , w ith som etim es a hazel sh rub  layer, give an  idea o f  the 
com position  o f  the o ld  forests. F ro m  the to p  o f  th is short, b u t steep hill, the 
coun try  slopes gently, b u t w ith  m any  hum m ocks an d  undu la tions, to  the foo t 
o f  the rocky section, ab o u t tw o miles away. Several sm all cascades m ark  this 
steep section, the solid  rock  being exposed here. T he stream s reach  this cliff 
afte r w inding the ir way across the deep drift-covered area  from  springs or tarns 
a t the fo o t o f  the rocky section. O n this rem n an t o f  the b ro ad  T ertiary  valley, 
d ry  stone walls o r th o rn  hedges divide the lan d  in to  sm all and  m edium  sized 
fields. They are o f  the  A g r o s t i s ,  and  A g r o s t i s - F e s t u c a  type, an d  have obviously 
been im proved  by drainage, lim ing an d  phosphates. N a r d u s  and  M o l i n i a  are 
absen t un til the com m on range is reached  beyond  the last gate. T he better 
J u n c i ,  J .  e f f u s u s ,  an d  J .  c o n g l o m e r a t u s ,  occur in  w et places.

B eyond the last gate the ro ad  fo rked , an d  leaving the m etal-surfaced 
section to  the slate quarries (the re tu rn  rou te) we follow ed a  rough  track  along 
the foo t o f  th e  steep an d  rocky m o u n ta in  block. H ereabou ts the vegetation  is 
poorer. N a r d u s  occurs in  large patches w here the soil is th in , o r the  drainage 
n o t too  bad , an d  there are  num erous boggy areas dom ina ted  by J u n c u s
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s q u a r r o s u s , C a r e x  spp., and  a m atrix  o f  S p h a g n a .  B oth these types are  evidence 
o f  a low level o f  nu trien t tu rnover, due to  exhaustion  an d  overgrazing.

H ereabou ts, w here a good view could  be ob ta ined  o f  the te rra in  an d  the 
p lant associations, P rof. P earsall m ade a few rem arks a b o u t the local h istory. 
It is believed th a t this area  was covered w ith  th ick  oak  an d  hazel fo rest to  the 
foot o f  the steep slopes, and probab ly  w ith  m ore scrubby grow th  a t least up  to
2,000 feet. W hen the N eolith ic  peoples colonised  the area , this p lain  was the 
p art they p referred , an d  an  encam pm ent su rro u n d ed  by a dyke, a ttr ib u ted  to  
them , is situated  nearby. W ork  on lake m uds show s th a t a b o u t th is tim e there 
was som e increase in silting an d  a rise in the p ro p o rtio n  o f  herb , grass and  
sedge pollen, a t the expense o f  th a t o f  the forest trees such as oak.

A t presen t the steeper slopes have such a th in  variable cover o f  stony 
soil over the solid rock, th a t they w ould  be unable to  su p p o rt tree-grow th. It 
is believed th a t de-fo resta tion  o f  these scrubby slopes follow ed by erosion  o f  
m ost o f  the glacial d rift cover occurred  ab o u t th is tim e also, the coarser m aterial 
being left in fans a t the foo t o f  the slope, while the silt an d  clay were carried  
aw ay to  settle ou t in the w aters o f  the nearby  lakes.

As m entioned earlier, the nu trien t sta tus o f  the vegetation  o f  the poo r 
areas at the fo o t o f  the rocky  section is very low. N a r d u s  an d  J .  s q u a r r o s u s  are 
unpala tab le  to  stock, except fo r a  sho rt period  in  the sp ring  when the young 
shoots em erge. The “ p ro d u c tio n ” o f  a  site like this is chiefly cellulose an d  the 
quan tity  sm all. L acking lime, phosphate , etc., the soil w ould  show  greater 
p roduction  o f  cellulose u n d er conifers. P rof. P earsall felt th a t th is w ould  be a 
m ore realistic land  use than  the existing bog, even though  he believes strongly  
in lim iting  such plantings.

W hile on  the subject o f  erosion, v isitors from  N ew  Z ealand  spoke o f  the 
results o f  forest clearance in C en tra l O tago. A b o u t 100 to  150 years ago the 
densely w ooded hills o f  th is region were settled by graziers, w ho felled, b u rn t 
an d  pastu red , irrespective o f  slope an d  rainfall. Soils derived from  Q uate rnary  
glacial d rifts w ere soon  stripped  from  the slopes, o ften  dow n as far as the rock, 
the debris being deposited  on valley pastu res as vast fans o f  sand an d  boulders, 
the silt an d  clay going off dow n the river to  the sea.

F rom  W alna Scar, w here the trac k  w as left, the ascen t was steeper. T he 
ridge was still n o t rocky  an d  the soil cover th in  b u t com plete, chiefly o f  N a r d u s  

and F e s t u c a  o v i n a .  F u rth e r  along  an d  h igher on  th is ridge, areas o f  m o u n ta in  
top  detritus spread  dow n the slope, the rocks being  loose, angu lar an d  patchily  
covered w ith  R h a c o m i t r i u m .  Som e p lan ts o f  S e l a g i n e l l a  an d  L y c o p o d i u m  were 
seen on  this site type. D eta iled  search fo r  sm all p lan ts  was n o t aided by high 
w inds and  heavy alm ost con tinuous ra in  m ost o f  the  tim e since leaving the cars 
a t C on iston  sta tion .

T he rocky  rubble o f  angu lar andesite  fragm ents characteristic  o f  this a rea  
has been p roduced  by sp litting  off, th ro u g h  fro st ac tion , o f  such ou tc rops as 
D oe Crags, w here the process is still n o t com plete. They are little  colonised  
except by Bryophytes. The fragm ents com prising  these spreads o f  rubb le  get 
sm aller un til they are buried  in  the finer m ateria l b ro k en  off, w hen the m ass 
g radually  becom es su itab le fo r ro o tin g  by  grasses an d  h igher plants. Soil 
accum ulation  a t th is height, w ith  its heavy rainfall, is slow, an d  m uch  o f  w hat 
n u trien ts  are  released by chem ical w eathering  processes is soon  rem oved  in 
solu tion .

T he ro u te  con tinued  along  the ridge un til the ca irn  m ark in g  the to p  o f  
C on iston  O ld M an  was reached. T he to p  is fairly  well rounded , b u t is ea ten
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in to  on tw o sides by corries. T he p a th  then  leads dow n to the edge o f Low 
W ater, a  small ta rn  in  the  hollow . N ea r here are the slate w orkings and  a steep 
bu t passable track  leads from  them  back  to  C on iston . T he usual m asses o f  
slate w aste line the sides o f  the rou te. T his m ateria l is a lm ost sterile an d  likely 
to  rem ain  so for som e tim e, as it is little w eathered  an d  h ard , so th a t even 
m osses are slow to colonise.

Follow ing the track back to  C on iston  aw ay from  this eyesore the skies 
lifted som ew hat, an d  it was possible to  apprecia te  the jagged  skyline o f  the 
B orrow dale V olcanic area, con trasting  w ith the softer rounded  shapes o f  the 
hills o f  S ilurian shale. A lthough  the narrow  b and  o f  lim estone was crossed on 
this rou te , it d id no t cause m uch change in the flora, being buried  under a deep 
cover o f  d rift, o r  perhaps locally fau lted -ou t.

Land U se in the Lake District
C onsidera tion  o f  this question  is shadow ed by the conservative a ttitu d e  o f  

the local people, especially the ir conception o f  the effect o f  any changes on the 
to u ris t a ttrac tions. H ow ever academ ic, certa in  alternatives to  the presen t m ay 
be m entioned. T he cu rren t aspect is m uch affected by p as t defo resta tion  and 
presen t overgrazing. T he fo rm er has reduced  the  soil cover on the steeper slopes 
by decreasing soil stability , the la tte r  has in its w ay been the cause o f  a one-way- 
traffic in soil nu trien ts , all going out! P astu res all over the region could  be 
im proved by lim e and  phosphate . T he bracken-covered  parts , lack ing  an 
effective trea tm en t, w ould be m uch better un d er shelter trees, th is p lan t usually 
being a good  sign as far as afforesta tion  prospects are  concerned. This im prove
m ent o f  pastu res in the hill areas could  be extended a t least to  the foo t o f  the 
rocky sections.

T he Lake D istric t is already  utilised as a ca tchm ent a rea  by several m unicipal 
w ater supply departm en ts, an d  m ore o f  its valleys are  certa in  to  be b ro u g h t 
under con tro l as tim e goes by. T he soft w aters d ra in ing  from  the B orrow dale 
Volcanic area  are very useful, b u t w ider app lica tion  o f  lim e an d  fertilisers will 
possibly reduce this v irtue. P lagues o f  the d ia to m  Asterionella  a re  often 
associated  w ith such increases in calcium  con ten t, occurring  on filter beds not 
designed to  cope w ith them .

H ow ever, afforesta tion  o f  w atersheds has the advan tage th a t it does not 
need heavy app lica tion  o f  lim e to  m ake it econom ic. T he deeper ro o ting  trees 
w ould  assist perco lation  in these som ew hat com pac t soils, reduce silting o f  
reservoirs, an d  sm ooth  the s to rm  flow m axim a. In  m any  coun tries, n o t excluding 
o u r ow n, silting causes in  course o f  tim e an  undesirab le reduc tion  in  capacity  
an d  in w ater quality  o f  lakes an d  reservoirs in  general, b u t especially in 
m o un ta inous regions.

[N ote .— W e u nderstand  th a t the orig in  o f  the strange nam e “ O ld M a n ” 
for this m o u n ta in  is the C eltic allt m aen, m eaning  “ the stony  heigh t” .— E ditor.]

T H E  C O L L E C T I O N  O F  C O N E S  F R O M  T A L L  T R E E S

By D . T. SEA L 
D istrict Officer, Scottish  D irectorate

T he increasing use o f  seed from  selected prim e stands or “ Seed S tands” 
is involving seed collectors in m ore and  m ore clim bing o f  tall stand ing  trees. 
T o  collect cones from  such trees the clim ber m ust be free to  m ove a b o u t in the 
crow n w ith  safety. T he use o f  a nylon safety line will enable him to do so.
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The necessary equ ipm ent consists of:
N ylon  safety line.
B road  canvas belt.
A set o f  strops com plete w ith clip-hooks.
A  p a ir o f  cone rakes.
T ool line.

The Safety Line is a  1£ inch circum ference nylon rope o f  the B ritish R opes 
Ltd. v i k i n g  type in which every nylon filam ent runs the w hole length o f  the 
rope.

Safety lines can be supplied in various lengths to  o rder bu t s tan d ard  lengths 
are 150 and  200 feet. In length, the safety line m ust be twice the height o f  the 
tallest trees on which it will be used. T he 150 feet line is thus su itab le for w ork 
on trees up to seventy-five feet high.

N ylon  rope is used no t only because o f  its g reat strength  an d  lightness but 
also because it is elastic an d  therefore well able to  w ithstand  very severe sudden 
o r “ shock” loads. O ther po in ts in its favour are a long w ork ing  life and  a strong  
resistance to  rot.

The safety line is supplied w ith a steel eye spliced in to  one end an d  the 
o ther end back-spliced.

The S afety  Belt is six inches wide to  prevent bruising  when the clim ber’s weight 
com es on to  it. It is m ade o f  tough , ro t-p roo fed  canvas and  fitted w ith a heavy 
steel eye-plate fo r connection  to  the safety line. Tw o light “ D ”  rings are fitted 
to  carry  the strops and  tool line.

The S trops. There are six o f  these in the norm al set and they are m ade o f  the 
sam e type o f  nylon rope as the safety line. Each strop  consists o f  a length o f  
nylon rope w ith an eye spliced in each end. O ne o f  these eyes is equipped  w ith 
a steel clip-hook.

The Cone R akes. A six foo t bam boo  haft is p rovided together w ith tw o steel 
rakes, one large, the o ther sm all. E ither rake can be fitted to  the haft. The 
rakes are narrow  with a double set o f  long teeth  so th a t they can be used for 
s tripp ing  cones from  the branches by either pushing o r pulling.

The Tool Line. This is a light line carried  by the clim ber an d  used fo r hauling  
cone rakes (and qu ite often the clim ber’s therm os flash also!) up in to  the 
crow n.

Using the Equipm ent

W ith this nylon equipm ent cone collection is divided in to  tw o opera tions:
(1) S tripping cones from  the tree an d  le tting  them  fall to  the ground  an d  (2) 
C ollecting them  from  the g round  in to  bags. W e are concerned only w ith (1).

Tw o m en, bo th  able to  clim b, w ork  together. O ne holds the safety line 
while the o ther clim bs, and  they change jo b s  frequently  so as to  get a rest 
between climbs.

The clim ber wears the belt tightly ro u n d  his w aist w ith one end o f  the 
safety line clipped to  the belt and w ith his strops and  to o l line also on his belt 
an d  ready for use. He reaches the crow n by ladder. O nce in the low est branches 
his safety line hangs dow n and  is taken once ro u n d  the  stem  and  then held by 
the assistan t on the ground . As the clim ber ascends the assistan t pays o u t line 
bu t avoids excessive slack.
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W here the clim ber could  fall, i.e., w here there are few, o r sm all, o r d o u b t
fully safe branches, he fits a  stro p  to  the stem  to  fo rm  a “ runn ing  belay” . T he 
stro p  is passed ro u n d  the stem  and  one eye th readed  th rough  the o ther to  fo rm  
a  noose which is pulled tigh t ro u n d  the stem , the clip hook  being left hanging. 
T he safety line is passed in to  the clip hook . In th is way the runn ing  belay is 
com pleted  and  the clim ber’s safety line can m ove up an d  dow n th ro u g h  the hook , 
but it can n o t be to rn  aw ay from  the stem . (See p ho to  5 on cen tra l pages.)

Should the clim ber fall his assistan t tightens his grip  on  the safety line, so 
m aking it b ind to  the stem  and b rak ing  an d  s topp ing  the clim ber’s fall. The 
equ ipm ent is designed to  w ithstand  a heavy m an falling, w ithou t in te rrup tion  
from  branches, for fifteen feet and  to  bring  him  to a  stop  w ithou t injury from  
ja rring .

W hen clim bing in the living crow n, strops are no t usually  needed because, 
shou ld  the clim ber fall, his safety line will be held by the branches, bu t before 
leaving the stem  the clim ber fits a stro p  to safeguard  h im  while he w orks. This 
last s trop  is fixed above th a t p a rt o f  the crow n w here he will collect cones so 
th a t his weight will be taken  by the safety line when he goes o u t on the branches. 
C overed in this way the clim ber is free to  go safely to  the outside o f  the crow n.

W here the cones are a t the very tips o f  long branches a rake is needed so 
the clim ber will th row  dow n one end o f  his too l line and  pull up  the rake. 
C ones are stripped  from  the tree and  allow ed to  fall. F o r  m ost species it is a 
waste o f  tim e try ing to collect from  the branches in to  a bag, an d  far quicker 
and  easier to  collect the cones from  the g round  later.

This m ethod  is used for large-coned species like spruces, pines and  D ouglas 
fir. F or sm aller-coned species like thuya, cypress and  Tsuga  the m ethod  is 
different. In these species it is necessary to  handp ick  the cones d irect into 
bags and  to  w ork fo r a long tim e in one place an d  righ t a t the tips o f  the 
branches.

F or w ork on these species the clim ber m akes use o f  the tr ian g u lar “ Tree 
N e t” . The net is usually 36 feet across the base an d  40 feet high an d  is m ade o f  
Italian hem p w ith a 12 inch by 12 inch mesh.

The apex o f  the net is run  up in to  the crow n by a carriage block on  a guy 
line and, by m eans o f  guys from  the base o f  the net, it is sp read  so as partly  to  
envelope the crow n. T he co llector stands, o r ra th e r  lies, in the net an d  picks 
the sm all cones by hand , pu tting  them  in a shoulder bag. H e w orks a t the end 
o f  a nylon line as previously, to  safeguard  him  from  falling.

Both these m ethods o f  cone collection w ork well and  enable seed to  be 
ob ta ined  safely and  a t reasonable cost from  tall trees provided one cond ition  
holds good, nam ely, the crop  m ust be a reasonably  good  one. In  p o o r crop  
years these m ethods, along  w ith  m ost o thers, do  n o t pay. T he principle th e re
fore is to  exploit good  cro p  years to  the full and  to  avoid  collection in poo r 
years.

O ne w ord o f  w arning: A ccidents arising  from  cone collection from  tall 
trees have been few b u t they have usually been very serious. It is therefore 
advisable always to m ake use o f  reliable equipm ent. This article is m erely to 
describe the m ethods. A F o rest R ecord  giving details o f equ ipm ent is in 
p repara tion .
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L E D M O R E  N U R S E R Y

( T h e  f o l l o w i n g  n o t e s  w e r e  p r e p a r e d  b y  t h e  s t a f f  o f  E a s t  

C o n s e r v a n c y ,  S c o t l a n d ,  f o r  a  v i s i t  b y  t h e  S o c i e t y  o f  F o r e s t e r s  

o n  2 0 t h  S e p t e m b e r ,  1956.)

T he farm  o f  L edm ore, 196 acres in extent, was acquired  by the F orestry  
C om m ission in  N ovem ber, 1949, w ith the object o f  fo rm ing  a second large 
nursery  in  the sou thern  p a r t o f  the E ast C onservancy, its no rth ern  co u n te rp art 
being a t N ew ton , near E lgin. W hen acquired , the farm  was bad ly  run-dow n 
and  heavily infested w ith weeds.

In  the spring  o f  1950 som e tw enty acres were ploughed, cleaned and 
greencropped . By 1951, how ever, the g round  was still considered  to o  dirty  
for large scale lin ing-out an d  it was no t until the follow ing year th a t this nursery 
was b ro u g h t in to  p roduction . In th a t year seven m illion seedlings were lined 
ou t. This year the num bers lined o u t are six m illion seedlings and  in add ition  
4,275 lb. o f  hardw ood  seed and  56 lb. o f  conifer seed have been sown.

A t the present tim e fifty-six acres are under nursery. As the need arises, 
th is area  can be progressively extended to  som e seventy-five acres. A p p ro x i
m ately tw enty acres are being w orked as a Seed O rchard  o f  Scots pine and 
D ouglas fir by the G enetics Section, an d  the balance o f  the land has been 
transferred  to S tra th o rd  F o rest o r is to  be reta ined  under agricu ltu re for the 
lim e being.

T he nursery  is in charge o f  a F orester and an A ssistant Forester. The 
n um ber o f  w orkers em ployed varies w ith the seasons, being highest du ring  the 
spring  and  sum m er w hen lin ing-out and  w eeding m ake heavy dem ands on 
labour. A t these tim es ab o u t th irty  w orkers, m ostly  w om en and  boys, are on 
the payroll. D uring  the au tum n  and  w inter m onths the staff d rops to abou t 
tw enty w orkers.

S hortage o f  lab o u r has had a m arked  influence on ou r w orking a t Ledm ore. 
I t has led to  the intensive and  extensive m echanisation for which this nursery 
has now achieved som ething o f  a repu ta tion .

Layout of the Nursery

W hen L edm ore was acquired , careful consideration  was given to  the 
layou t so th a t m achines could  be opera ted  efficiently and  econom ically. As a 
result, nearly  every nursery  opera tion  is now  m echanised either fully or in part.

Sections
T hese extend to  n o t m ore then tw o acres. 360 feet has been found  to  be 

the m ost convenient leng th  especially fo r m echanical lin ing-out. O dd corners 
an d  the m argins o f  irregular shape have been utilised  for the grow ing o f  h a rd 
w oods, po p la r stoo l beds, o rnam en tal an d  C hristm as trees.

Roads
T he roads th rough  the nursery  are 13 feet w ide to  facilitate tu rn ing  o f  the 

trac to rs, o the r accessory roads being 10 feet. O nly one perm anen t m etal road  
has been laid, from  the m ain  en trance to  the nursery  buildings w hich are 
centrally  disposed. All ea rth  roads th rough  the nursery are kep t free o f  weeds 
by periodical runs w ith disc harrow s.

Hedges
O nly shelter belts and  hedges against the prevailing  wind have been p lan ted .
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C ross hedges th rough  the nursery  w ould constitu te  an obstruc tion  to  m achines 
an d  have been avoided.

M echanical Equipment

The Mounted Lining-out Plough. (See p ho tos 10 an d  11)
This has been developed from  the T a lb o t L in ing-ou t P lough although  in 

its presen t fo rm  it bears little resem blance to  the orig inal version. T he m ain  
d isadvan tages o f  the o lder p ro to ty p e  p lough  in nurseries n o t la id  o u t fo r 
m echanisation  were its overall length  an d  the fact th a t it was an  o ld-fash ioned  
■‘d rag ”  p lough. By shorten ing  it an d  fitting  a th ree-po in t linkage fo r the 
“ hydrau lic  lift”  o f  a  F erguson  trac to r  the tu rn ing  circle has been greatly  reduced 
an d  it can now  be em ployed in any nursery w here a  Ferguson  trac to r  can  be 
w orked. T he plough  has also  been m odified to  carry  a  fertiliser h o p p er w ith  a 
chu te  w hich places the fertiliser w here it can  be m ixed w ith  the fine soil which 
goes against the seedling’s roots.

T his p lough  can cope w ith large consignm ents o f  seedlings a t sh o rt notice, 
w ith  the resu lt th a t is has been possible to  d iscon tinue lin ing-out in  the au tum n  
an d  confine it to  the spring. W ith  the help o f  tw o o f  these p loughs an d  by 
careful o rgan isa tion  o f  the available lab o u r, m ainly  w om en an d  boys, 250,000 
seedlings can be lined o u t per day a t L edm ore fo r an average cost o f  under 
4/- per thousand .

T he strip  m ethod  o f  lin ing-ou t is used a t L edm ore. W ith  lines 9 inches 
a p a rt every sixth line is m issed. T his gives 36 inch w ide beds w ith  18 inch 
alleyways. This m ethod  slightly increases the cost o f  lin ing-out b u t is well 
w orth  the ex tra  expenditure, since b e tte r quality  tran sp lan ts  are p roduced  and  
o u tp u t is increased, due to  the elim ination  o f  dam age by weeding. W eeding 
an d  o ther opera tions m ay be carried  o u t from  the alleyways in w et w eather 
w hen cond itions w ould  n o t perm it th is in no rm al lines o f  transp lan ts . The 
strip  m ethod  also allow s the follow  th rough  o f  o th e r trac to r-d raw n  im plem ents 
such as the in te r-row  cu ltiva to r, the u n d ercu tte r an d  the p lan t lifter.

The “Ledmore” Six-D rill Seed Sowing M achine and Grit Distributor
O ne o f  the lines w hich is being follow ed a t L edm ore is the developm ent o f  

a p lan t su itab le fo r the fo rest w ith o u t the expense an d  losses o f  lin ing-out. 
It is believed th a t such a  p la n t m ay resu lt from  u n d ercu tting  one-year conifer 
seedlings, so p roducing  w hat is term ed a “ one u ndercu t on e” o r “ 1 u 1” p lan t.

It was w ith th is in  m ind  th a t the six-drill seed sow ing m achine w as designed. 
T his m achine can  sow  seed th in ly  in  drills so th a t, afte r undercu tting , the cond i
tions fo r g row th  are n o t d issim ilar to  those in  tran sp lan t lines. T he grit 
d is trib u to r  is sim ilar to  those in general use b u t i t  has been m odified to  confine 
the g rit covering to  the  drills. I t  can  also  be ad ap ted  to  sow hardw ood  seed, 
such as acorns, in stead  o f  g rit in the drills.

The “Ledmore” Undercutter
This tw in-b laded  u n d ercu tte r has been designed to  m eet the cond itions 

prevailing a t L edm ore b u t is o f  general app lica tion . I t is fitted w ith  tw o discs 
w hich travel on  either side o f  the beds an d  tw o pneum atic  dep th -con tro l 
wheels. C o n tro l o f  d ep th  is a m ost im p o rta n t fac to r if  the u n dercu tting  is to  be 
properly  done. V ertical blades are  also fitted to  side cu t the seedlings a t a 
la ter opera tion .

The “Gunn” Plant Lifter
T he m echanical loosening o f  seedlings w ith this too l before lifting is now
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com m on practice in m any forest nurseries. A t L edm ore, how ever, it has been 
m odified to  lift tran sp lan ts  o r drill-sow n seedlings by fitting half-m oon tines 
to  the b lade o f  the lifter. The tines travel between the lines o f  p lan ts and  break  
up  the m at o f  roo ts, thereby reducing stripp ing  to  a m inim um . D ep th -con tro l 
wheels have also been fitted to this m achine.

The “Ledmore” Inter-row and Alley Cultivator
This is basically a F erguson to o lb ar which has been fitted w ith a variety 

o f  ag ricu ltu ral a ttachm ents. In troduced  to  do  interline w eeding an d  cu ltivation , 
it straddles the beds and  covers bo th  bed and alleyways in one opera tion . It 
is also fitted w ith dep th -con tro l wheels.

In add ition  to  these specially designed or m odified im plem ents, the follow ing 
types o f  ag ricu ltu ra l equ ipm ent are used:

The Ferguson Single Furrow Reversible Plough
This is ideal for nursery w ork. It allow s the sections to  be p loughed both  

ways from  sta rt to  finish leaving the surface level. It also saves fuel an d  oil 
since there is no runn ing  ligh t w hen tu rn ing  a t either end o f  the sections.

The Oliver Single Furrow Plough with Sub-soiler
W hen breaking  in new nursery g round  which has previously been under 

agricu lture, this is a useful, if  no t essential, im plem ent. It breaks up the plough 
pan, penetrates in to  the cold subsoil w ithout bringing this to  the surface, assists 
b o th  drainage and m oisture reten tion  and  builds up the soil texture desirable 
fo r nursery w orking.

Ferguson Ridgers
U sed fo r ridging seedbeds in the au tum n, these ridgers allow  o f  early 

seedbed p rep a ra tio n , cu ltivation  an d  sowing in the follow ing spring. W ithou t 
ridging, these opera tions w ould be unduly delayed on this heavy soil.

General Notes
Maintenance of Fertility

G o o d  husbandry  an d  m anagem ent are given first consideration  a t Ledm ore. 
T he h isto ry  o f  each individual section is recorded in book form , giving for each 
F o rest Y ear the soil analysis d a ta  and  m anurial prescrip tions, the m anure 
actually  applied  and the crops raised  so th a t chem ical and  physical irregularities 
m ay be observed an d  corrected . S trict ro ta tio n a l g reencropping is adhered  to  
an d  norm ally  one-th ird  o f  the to ta l nursery area  is reserved each year for this 
purpose. A fter grow ing tw o successive crops o f plants, o rganic an d  inorganic 
m anures are applied  accord ing  to  prescrip tion . O ats and tares are then sown 
an d  ploughed  in while still succulent in late July or early A ugust. O nce 
decom postion  has taken place, the sections are p loughed back lightly in 
Septem ber o r O ctober to  ensure a high concen tra tion  o f  hum us in the top  
layers o f  the soil w here it is needed. This m ethod o f  cu ltivation  also reduces 
the weed popu la tion  by w eathering, although  actually  there is no fallow  g round . 
It is essential to  m ake good the high degree o f  soil exhaustion  (bo th  physical 
and  chem ical) caused by the grow ing and rem oval o f  successive tree crops.

Weeding
Only in a rich, sweet, healthy soil can we grow  good crops w hich in tu rn  

produce shade and reduce com petition  from  weeds. Special a tten tio n  is paid  
to  reducing  the weed population . It is hoped  th a t, w ith the p lan ting  o f  shelter
belts and hedges and enclosure by the su rround ing  p lan ta tions, the nursery  
will eventually  becom e pro tected  from  weed seeds blow ing in from  outside.
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L edm ore is a t present rem arkab ly  clean o f  weeds and  this has been achieved 
in under five years solely by m echanical w eeding supplem ented  by h and  picking 
in the actual rows o f  plants. C osts have been low an d  it is considered  th a t, in 
th is nursery  a t least, there is no case for the co n tro l o f  weeds by chem ical 
sprays.

N O T E S  O N  F A R M  I M P L E M E N T S  U S E D  IN  
F O R E S T  P R A C T I C E

By H. F. P A R L E T T  
F o r e s t e r ,  E a s t  E n g l a n d

M echan isation  has increased considerab ly  in recent years on  farm s and 
m ost o f  the equ ipm ent used in the forest o rig ina ted  on the farm  an d  has been 
m odified to  fit in  w ith o u r requirem ents; indeed, it cou ld  hard ly  be otherw ise, 
for equipm ent specially designed for fo rest w ork, unless fully occupied, w ould 
be uneconom ical. M any pieces o f  ag ricu ltu ra l equ ipm ent can  be used in  the 
forest w ithou t any ad ap ta tio n  an d  I have found  th a t a friendly farm er can  help 
one considerably  in solving equ ipm ent p roblem s, in fact, my ap p ro ach  has 
usually been in the natu re  o f  “ L ook  here, So an d  So, I w an t to  do  th is o r th a t, 
w hat do  you have th a t m ight help?” In this way I have been able to  try  ou t 
m any item s o f  equipm ent.

O f course, m ost o f  o u r nursery  im plem ents are  ag ricu ltu ra l b u t it has been 
o f  g reat in terest to  m ove them  o u t in to  the forest. These notes are the results 
o f  the successful tria ls th a t have been m ade du ring  the p as t few years in  E ast 
Anglia.

Faced w ith the prob lem  o f burn ing  a ran k  grow th  o f  hea ther w hich grew 
luxuriantly  up  to  an d  th ro u g h  a stand  o f  natu ra lly  regenerated  Scots pine, a 
set o f  heavy discs w ere ob ta ined  an d  draw n by an  ag ricu ltu ra l type F o rdson  
trac to r  were p u t in to  harrow  up  a chain-w ide strip  a ro u n d  the w oodland . 
T he discs were set a t full cu t and  the d river in struc ted  to  travel in figures o f 
eight, covering each b it o f  g round  a t least th ree tim es. T he resu lt was excellent, 
all the vegetation  was chopped  up an d  buried  in to  the to p  th ree inches o f  soil 
and  a very satisfactory  fire-break was ob ta ined . This was very encouraging  
and  the sam e system  was tried  on an  area  o f  dense b racken  an d  birch  som e 
tw o feet h ig h ; again  we m et w ith success and som e two acres o f  th is was trea ted  
per day, the land being left in perfect cond ition  fo r ploughing.

T he disc harrow  is a m odification  o f  the polydisc p lough w ith the exception 
th a t the gangs o f  discs are dup licated  an d  as one gang throw s the soil to  the right 
so the follow ing gang th row s the soil to  the left, thus giving a  level finish; the 
gangs are in fo u r sections, tw o fro n t an d  tw o rear, and  it is im p o rta n t to  
rem em ber th a t should  w eights be la id  across to  give added  penetra tion  they 
shou ld  n o t be lashed to a  pair o f  gangs.

It m ay be o f  in terest to  no te th a t I still use these discs fo r p rep ara tio n  o f  
g round  even under m ost difficult cond itions an d  can  successfully deal w ith 
m ost types o f  vegetation, e.g., young  birch, b room , b racken  and bram ble up 
to  a height o f  two feet, m aking it only necessary to  burn  up  the stronger stuff 
which is easily forked afte r being chopped  a b o u t w ith the discs.

W hen it was first d iscovered th a t the discs were proving  useful for cu tting  
vegetation  we were in  the th roes o f  s ta rting  off a new hea th land  nursery an d  it
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was decided to  try  out ou r discs for the initial b reak ing  o f  the land. A t that 
tim e o u r equipm ent consisted  o f  the F o rd so n  trac to r— F .C . l l ,  a  real old 
stager— the discs an d  a borrow ed  F erguson  w ith p lough an d  cu ltiva to r, also 
a set o f  chain harrow s d o n ated  by a friendly farm er w ho really did no t need 
them  (I still have them ). The area  to  be cu ltiva ted  was in the m ain  covered 
w ith  a dense grow th  o f  tough hea ther and  the idea was to  chop  up this vegetation 
using the discs. W ork ing  in ha lf acre patches the driver w orked in a series o f  
tigh t circles w ith the discs set up to  cut as m uch as possible w ithou t creating  
to o  m uch d raugh t. T he Ferguson  then follow ed a ro u n d  w ith the cu ltiva to r 
set very fleet w ith the chain  harrow s in tandem . In a surprisingly sho rt tim e we 
had  the rubb ish  collected in to  rolls w hich w hen dry  were burned  in situ , using 
hom e-m ade burners. T o com plete the op era tio n  the area  was then cultivated 
an d  chain  harrow ed  again to rem ove the residue, and was ploughed.

P a rt o f  the area  was covered in dense bracken an d  it was considered  best 
n o t to  chop  the ro o ts  ab o u t too  m uch so a different p rocedure was adop ted . 
In th is case a d raw n R ansom e C u ltiva to r was used w ith the object o f  tearing  
up the roo ts. This too l, I believe, w ould  have been successful bu t it w as an old 
m achine an d  had  to  be regretfully  re tu rn ed  to  its ow ner. T he w ork was 
con tinued  w ith  the F erguson  C u ltiva to r, an im plem ent a t first n o t though t 
strong  enough, bu t w hich surpassed  all o u r expectations. These cu ltivations 
were carried  o u t th rice a t righ t angles in each d irection  an d  again follow ing 
up w ith  the chain  harrow s as before, m ost o f  the vegetation was rem oved at 
the first go. T o  rem ove the rest we b ro u g h t in a p itchpole harrow  afte r p lough 
ing a t th ree inches to  b ring  the ro o ts  to  the surface.

T he p itchpo le is a self-cleaning harrow  consisting o f  a rec tangu lar fram e 
w ith three transverse bars on w hich the tines are bo lted  in pairs, each b a r  is 
able to  revolve in  the fram e an d  w ith a system  o f  cam s and a trip  m echanism  
the o p era to r can  deposit the rubb ish  w hen over-full.

R egard ing  the disc harrow s again  it is fair to  say th a t they are not too  
satisfactory  on steep slopes unless d raw n  by a t least a  half-tracked  trac to r.

T he steerage hoe is an o th er farm  im plem ent th a t is g radually  finding its 
w ay in to  o u r nurseries. I t  consists o f  a series o f  hoes on stalks m oun ted  in a 
fram e w hich are steerable la terally  to  the line o f  travel; on the Ferguson  type 
the hoe is rea r m oun ted  an d  an add itiona l o p era to r rides upon  the hoe to  guide 
the hoes betw een the rows.

N ursery  lines m ust, o f  course, be laid ou t to  su it the m achine. Personally 
I use five row s an d  a 15 inch p a th ; th is so rt o f  layou t is particu larly  su ited  to  
the use o f  the “ offset” type o f  lifting p lough , o f  which m ore later.

I t  is hoped  to  try  a m odified type o f  hoe w ith  this im plem ent w hich will 
consist o f  a “ h a n d ” o f  fou r o r five ligh t spring  tines in place o f  the s tandard  
A an d  L  type hoes. These ligh t hands will riffle the soil surface an d  d is tu rb  
the weeds in stead  o f  sliding ju s t beneath  the surface an d  cu tting  th ro u g h  the 
weed stalk.

T he steerage type hoe has the g reat advan tage in  th a t con tinuous cu ltivation  
o f  the soil betw een the lines can be carried  o u t very cheaply, thus ensuring  th a t 
the weeds are com pletely suppressed and  th a t the soil is in  a con tinued  sta te  o f  
aeration .

I  m en tioned  the “ offset” type o f  p lough  for lifting  transp lan ts . T his is a 
m odification  o f  the s ta n d a rd  head land  p lough  w hich is a  single fu rrow  plough 
designed fo r p loughing  righ t u p  to  the hedgerow ; it is m oun ted , an d  offset,
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to  plough outside the w heeltracks; the m odel th a t I first inspected had  the 
breast inw ards, i.e., tow ards the trac to r, a n d  the  slade outside, thus when 
m oving fo rw ard  the slice was tu rned  inw ards instead  o f  ou t, as a p lough fu rrow  
slice norm ally  does.

This seem ed a reasonab le  too l to ad a p t for lifting purposes, an d  using the 
g roundw orks o f  an  old p lough  a ttach ed  to  the ridger fram e on  the Ferguson  
trac to r  a highly successful to o l was developed.

I t was found  th a t a p ro longation  o f  the p lough  p o in t was necessary an d  
th a t the b reast m ust be reduced  to  a  m inim um . This im plem ent is, I believe, 
still in use an d  I have ju s t bu ilt m y second one— cost ab o u t th irty  shillings.

The s tan d ard  double disc p lough I find is m ost useful fo r screefing purposes 
especially on stum py g round ; the one th a t I have used is the F erguson  type and  
consists o f  a  pair o f  concave discs o f  a b o u t 24 inches in  d iam eter set a t an  angle 
to  the d irec tion  o f  travel; the angle o f  the discs is ad justab le. T here  is no 
inversion o f  the furrow  slice as in no rm al p lough ing  b u t a  good  screef can be 
ob ta ined  and the im plem ent is, as I  say, extrem ely useful in  stony o r stum py 
g round.

The tool is best opera ted  a t slow  speeds on  h ard  g ro u n d  as better pene tra
tion is ob ta ined , b u t faste r o p era tio n  conversely p roduces a shallow er screef 
on  softer sites. I t is also no tab le  th a t the g rea ter the angle o f  the discs to  the 
furrow  wall the w ider the screef, a n d  th a t the vertical angle o f  the discs con tro ls 
the dep th  o f  the furrow . D riven p roperly  this im plem ent will su rm o u n t m ost 
obstacles an d  will keep going w here an  o rd inary  p lough  will fail.

I recently saw som e w eeding carried  o u t w ith  the use o f  a  F o rd so n  M ajo r 
with a  m oun ted  R o to v ato r. In this case the cen tre tines o f  the tiller w ere 
reversed an d  the m achine set astride the p lan ted  row s, w eeds w ere cultivated  
in to  the g ro u n d  up to  a b o u t four inches o f  the p lan ts an d  it seem ed th a t this 
was an op era tio n  th a t cou ld  bear som e study. M r. P arker, o f  D unw ich  F o rest, 
w ho w orked  up  this idea, had  an  18 inch crop  o f  gorse to  con tend  w ith  an d  it 
cost him , I believe, ab o u t seven shillings per acre, excluding tra c to r  runn ing  
costs. In this case it m ust be borne in m ind th a t the area  m ust be entirely  
s tu m p  free.

N o d o u b t there are m any o ther m odifications o f  farm  m achinery  an d  it 
w ould be o f  in terest to  hear o f  them , especially in these days o f  steadily rising 
costs.

It m ust be rem em bered  th a t w here equ ipm ent is in tro d u ced  in to  the 
forest, especially w here draw n by rubber-shod  trac to rs , care m u st be taken  to  
ensure th a t the obstruc tions are n o t to o  large o r sharp ; a  dam aged  ty re will 
wipe o u t any saving th a t the m achine m igh t m ake.

M uch o f  the success o f  m echan isation  in  the fo rest o r  nursery  depends 
upon  the o p e ra to r  an d  good  o p era to rs  are difficult to  ob ta in . G o o d  m ain 
tenance o f  m achines an d  equ ipm en t is essential an d  m any  an  o p era tio n  has 
becom e econom ically  unsuccessful due to  the lost h o u r per day  in  sta rtin g  the 
recalc itran t trac to r o r because lack  o f  a tten tio n  to  the grease bucket has caused 
a  m oving p a r t to  wear.

I t  is im p o rtan t, too , to  bear in  m ind  th a t shou ld  cond itions show  th a t a 
m achine is n o t carry ing  o u t its task  a t an  econom ic ra te  the m achine m ust be 
w ithdraw n im m ediately.
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S O W I N G  T R I A L S  O F  G R A D E D  A C O R N S  A T  
W I L L I N G H A M  N U R S E R Y  IN  1 9 5 3  

By D . F. M A R S H A L L  
F o r e s t e r ,  E a s t  E n g l a n d

T he follow ing trials w ere laid  dow n purely fo r local in terest b u t the results 
m ay be o f  in terest to  fellow foresters particu larly  those concerned  w ith  the 
sow ing o f  oak.

A utum n sowings are norm ally  carried  ou t in th is nursery; a lthough  these 
are initially m ore expensive because o f  the ex tra  to p  cover requ ired , this is 
outw eighed by the expense incurred  in sto ring  an d  preserving seed for spring 
sowing, together w ith the long period  o f  bird and  mice p ro tec tion  required  
between sow ing and  germ ination . A u tum n  beds are clear when the to p  cover 
is raked  off in to  the p a th s  com pared  w ith the m ore expensive w eeding o f  the 
spring  sown beds. Spring  sow ing was, how ever, included in the trials.

A corns were first g raded  by size and  the num bers in each grade coun ted . 
E qual num bers o f  acorns w ere drill-sow n by grades in each bed: the beds being 
th ree feet w ide w ith eight drills fou r inches ap a rt and  the acorns two inches 
a p a r t in the drills. Each bed was ab o u t 28 yards long an d  held approxim ately  
3,500 acorns.

The first tria l com pared  au tum n  and  spring sow ing, and  gave the results 
show n below  as T able A.

T able A c o m p a r is o n  o f  a u t u m n  a n d  s p r i n g  s o w i n g

G ra d e Sow ing
Seed
Sow n

lb.

A co m s 
p e r  lb.

U sab le  P lan ts  L ifted Y ield /lb .

G ra d e  I G ra d e  II T o ta l G ra d e  I jG rade II T o ta l

I A u tu m n 39 90 .6 1.3 1.9 15 33 48
11 ” 23 150 .45 1.1 1.55 20 47 67

I S pring 18 90 .15 .55 0.7 4 14 18
II ” 24 150 .05 .35 0.4 2 15 ' 17

A third  grade o f  seed was in troduced  in a second tria l under the sam e 
cond itions o f  au tum n  sowing, w ith results as set o u t in T able B.

T able B c o m p a r is o n  o f  t h r e e  g r a d e s , a l l  a u t u m n  s o w n

G ra d e Sow ing
Seed
Sow n

lb.

A co m s 
p e r  lb.

U sab le  P la n ts  L ifted Y ield /lb .

G ra d e  I jG rade  II T o ta l G ra d e  I G ra d e  II T o ta l

I A u tu m n 40 88 1.0 .6 1.6 25 15 40
II 27 127 .9 ' .75 1.65 33 , 27 60
III 20 180 .55 .95 1.5 27 47 74

It is obvious th a t the larger the grade o f  acorns the sm aller will be the 
num ber o f  p lan ts produced  per lb. sown. The results o f  the graded sowings 
as given above show  th a t in actual p lan ts lifted a m uch g rea ter num ber o f  
G rade  I p lan ts  is ob ta ined  from  sow ing the best seed. This is tru e  w hether 
the sowing is done in au tum n or in spring.
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W O R K  O N  T H E  L I M E S T O N E  S O I L S  A T  
D A L T O N  F O R E S T ,  W E S T M O R L A N D ,  1 9 5 1 -1 9 5 5

By J. V. C R O S L A N D
D i s t r i c t  O f f i c e r ,  N o r t h -  W e s t  E n g l a n d

The m ain block o f  D alton  F orest, 296 acres in extent, is s ituated  on  the 
W estm orland-L ancash ire bo rder, one m ile to  the east o f  B urton -in -K endal 
and  ad jo ins the K irkby  L onsdale road . T he nearest m ain  line railw ay sta tion  is 
a t C a rn fo rth , five m iles d is tan t to  the sou th . T he general ch a rac ter o f  the 
g round  is show n in p ho tos 12 and  13 on the cen tre pages, an d  the layou t is 
illustrated  in the m ap below.

T here are large areas o f  a sim ilar type in the locality , these being generally 
o f  a b e tte r quality  than  the area  u nder report. T hey have no ag ricu ltu ra l value 
even fo r sheep grazing, b u t w ork ing  for rockery  stone is occasionally  carried  out.

Fig. 27. S itu a tio n  o f  D a lto n  F o re s t, W es tm o rlan d .
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E levations range from  350 feet above sea level in  the w est to  870 feet in  the 
east. E xposure is severe due to  a  w esterly aspec t a n d  the prox im ity  o f  the sea, 
the coast being only six miles aw ay. T he prevailing  w esterly an d  south-w esterly  
w inds sweep over the area  w ith  u n ab a ted  force an d  in  w in ter are often  sa lt 
laden. T he area  does, how ever, lie in  a  m aritim e d istric t an d  little  snow  falls, 
fo r the no rtherly  an d  easterly  w inds are “ H elm ” w inds here; the ir m oistu re  
has been previously deposited  on  the Pennines. F ro s ts  are no t usually  severe 
an d  the ra in fall averages 50 to  55 inches per annum .

A n in teresting  geological fo rm ation  o f  C arbon ife rous lim estone underlies 
the area, o u tc ropp ing  over fifty acres in  the fo rm  o f  fissured lim estone pavem ent. 
T he rock  is in  the form  o f large rec tangu lar lim estone blocks w ith  n a rro w  cracks 
o r ‘"grikes”  between, and  the soil can  be seen a t  the base o f  each block. It is a  
relatively soft, variab le  an d  im pure fo rm  o f  lim estone w hich b reaks dow n 
fairly easily under the influence o f  the w eather. T he ra inw ater fo rm s shallow  
scoops in the surface o f  the stone by d issolving the calcium , so giving a rippled

DALTON FOREST
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Fig. 28. P lan  o f  D a lto n  F o re s t.
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effect. F ro s t to o  plays an  im p o rta n t p a r t in  the b reakdow n  o f  the p a re n t rock, 
as w ater frozen in the scoops expands.

The resu ltan t soil is shallow , sandy w ith  a  sm all adm ix tu re  o f  clay an d  
ra th e r gritty , varying from  one inch in d ep th  on  the h igher p a rts  to  a  m axim um  
o f  fifteen inches deep in  pockets on  the w estern  bou n d ary . D ra inage  is very 
free an d  du ring  heavy ra in  the friable soil is often  w ashed away.

N ow  th a t the rab b its  have been ex term inated  the m ain  in juries to  w hich 
the crops are liable include d ro u g h t and  sw inging in  the strong  w inds. Voles 
have caused som e dam age, b u t only a few isolated  trees have actua lly  been 
killed.

There is little in fo rm ation  on the a re a ’s fo rm er h isto ry  b u t there has been 
no concen tra ted  technical m anagem ent fo r m any years. T he previous cro p  
was coniferous, con ta in ing  E u ro p ean  larch, Scots pine a n d  N orw ay  spruce. 
A sh an d  sycam ore then seeded up na tu ra lly  un d er the conifers, as the conifer 
crow ns th inned . Felling o f  the crop  com m enced du rin g  the w ar an d  was 
com pleted  by 1948, by w hich tim e the N orw ay  spruce w ere dead. T he n a tu ra l 
hardw ood  g row th  was also cu t an d  resp rou ted  to  give the present coppice, th is 
being badly  dam aged  by rab b its  an d  occasional sheep. T he a re a  w as then 
leased to  the F o restry  C om m ission in 1949.

Vegetation
F rom  the b o ta n is t’s po in t o f  view the a rea  is one o f  g reat interest, fo r a 

w ealth o f  calcicolous p lan ts grow  strongly. These include the blue m o u n ta in  
grass ( S e s l e r i a  c o e r u l e a )  and the b irds-foo t sedge ( C a r e x  o r n i t h o p o d a ) .  M any 
o th e r species are present an d  those found  to  date , toge ther w ith the sh rubs and  
trees, are listed in A ppendix.

T here are th ree well defined vegeta tional zones:
( a )  T he ou tc rops o f  lim estone pavem ent w here vegetation  is confined to  

the fissures. T he rigid fern ( A s p i d i u m  r i g i d i u m )  an d  lim estone polypody  
( G y m n o c a r p i u m  r o b e r t i a n u m )  are typical p lan ts, w hilst ash, sycam ore, 
yew an d  occasionally  elder grow  from  the b o tto m  o f  fissures, dow n 
to  a dep th  o f  th ree feet.

( b )  T he open  grassland  areas w here the m ain  species are b lue m oun ta in  
grass w ith a little b racken . Som e sm all patches o f  hea ther also occur 
w here leaching has taken  place.

(c) T he coppice areas w hich carry  a p rofusion o f  p lan ts w ith  heavy 
b racken , b lackberry , raspberry , wild straw berry  an d  w ood sedge 
p redom inating . A ll the sh rubs are concen tra ted  in  this zone. The 
m a jo r native tree species is ash, w ith lesser num bers o f  oak , hazel, 
aspen, w ild cherry , b irch , row an, yew an d  an  occasional rock  
w hitebeam . O ther species include sycam ore, lim e, sw eet chestnu t, beech 
an d  Scots pine.

Silvicultural Operations

( a )  ITie Limestone Pavement
In  1951 a  sm all experim ent was laid  dow n on  the pavem ent to  see w hether 

it was possible to  establish  any tree grow th  by d irec t m ethods, an d  w hether 
the o u tc ro p  cou ld  su p p o rt g row th  sufficiently to  assist in  the b reak ing  dow n o f 
the  ro ck  fo rm ation .

T he elevation was 620 feet above sea level an d  exposure m odera te  to  
severe. F ive h u n d red  sycam ore transp lan ts , aged one-plus-one, an d  eighteen
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inches o r over in height, from  south-w est E ngland , were used an d  the experim ent 
covers one acre.

A ball o f  dam p  soil was p laced a round  the roo ts o f  400 trees an d  held in 
place by a piece o f  sacking. The la tte r was then tied by a piece o f  string  round  
the co llar o f  the tree. The trees were then  pushed in the fissures and a little 
loose soil added , to  keep them  up righ t and  reduce swinging.

A djo in ing  th is area, w here the soil dep th  averages four inches, the rem ain 
ing 100 p lan ts were p lan ted , using a crow bar to  b reak up  the partly  broken  
underly ing rock.

The results to  date are given in T able A.

Table A g r o w t h  o n  l im e s t o n e  p a v e m e n t

D ea th s A verage A n n u a l H eigh t G ro w th  (inches)

F o re s t In In In In
Y ear F issu res Soil F issu res Soil R e m a rk s

1951 140 10" l i " - 2 ' 2"-3" D ry  season
1952 N il N il I I '- 2 " 2 F - 3 r
1953 N il N il 3" 6"
1954 N il N il 3" 8 ' G en era lly  w et w ith 

h ig h  w inds
1955 N il N il 8 .7 ' 14.7" V ery dry  season

T he p lan ting  was no t com pleted until the 3rd M ay, 1951, and th is coupled 
w ith the dry season was responsible for m any o f  the deaths in the first year.

In  b ro ad  term s this experim ent has been successful to  date, for the actual 
m orta lity  ra te  is not high. The end result will no t be seen for m any years, bu t 
it is hoped th a t the accum ulation  o f  leaf-fall in the fissures, the resu ltan t increase 
in m oisture , and  the physical forces exerted by the grow ing trees, will all speed 
up the b reakdow n o f  the lim estone and  the p roduction  o f  soil. It seems possible 
th a t, despite the bad  conditions prevailing a t this site, sycam ore m ay prove to  
be a suitable p ioneer on this type o f  g round.

A n a ttem p t has been m ade to  in troduce beech in to  the fissures bu t w ithout 
success. T he p lan ts  were tied to a stick and  low ered dow n fissures varying from  
tw o to  six feet in dep th . A  hole was scratched in the soil a t the b o tto m  o f the 
fissure, in to  w hich the roo ts were pushed and the p lan t left a ttached  to  the stick. 
T he string  could  then  be cu t w ith a razo r b lade on the end o f  a stick when 
necessary after establishm ent.

The 1954 season was, how ever, very w et an d  it is th o u g h t th a t the p lants 
w ere drow ned , as there has been no successful establishm ent.

A  tria l sowing o f  ash  was m ade in A pril, 1955. T he site chosen had  fissures 
averaging six inches in dep th  and  vegetation included a few ash an d  sycam ore 
sp rou ts up to  tw o feet in height, w ith a little blue m ounta in  grass in the shallow  
fissures.

T he sowing was b roadcast by hand  a t fou r pounds o f  seed to  the acre. 
N o p repara tion  w as m ade p rio r to sowing. T here have been no signs o f  any 
seedlings to  date  and a prolonged d ro u g h t subsequent to  sow ing m ust have 
caused m any deaths.
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(6) The Bare, Grassy Areas
P lan ting  com m enced on this type o f  g ro u n d  in 1951, using the m attock  and  

norm al screefing m ethods. T he arrangem en t o f  p lan ts was two row s o f  beech 
to  one row  o f  Scots pine.

T he area  studied is a dry  bank  w ith a southerly  aspect. T he m ajo r p a rt 
carries a vegetation  o f  Sesleria  in terspersed  w ith  a little bracken . A  sm all 
th ree -quarter-acre  patch  o f  ash coppice situated  in the cen tre was cleaned and 
underp lan ted  w ith pure beech a t the sam e tim e as the m ixed p lanting . T he 
average height o f  the coppice a t the tim e o f  p lan ting  was four feet, an d  the 
w ork was com pleted  in late M arch  1951.

M orta lity  ra te  on the bare area  was high an d  extensive beating  up  was 
necessary in 1952. N o  dea ths have been recorded  in the coppice.

T able B com pares the rates o f  grow th between the bare  an d  the coppice 
to  date.

Table B c o m p a r is o n  b e t w e e n  b a r e  g r o u n d  a n d  c o p p i c e

T ype
A verage A n n u a l H eigh t 

G ro w th  (in .) F .Y .55
A verage  T o ta l H eig h t 

a t  1/10/55 (in.) Soil D e p th  
(inches)

Beech Scots P ine Beech Scots P ine

B are 6.0 9.3 23.8 31.9 3.8

C opp ice 9.8 _ 38.5 8.0

P lants used were one-plus-one beech, an d  tw o-plus-tw o Scots pine. O f 
8,200 Scots pine p lan ted  in 1951, 6,500 had to  be replaced and  relative figures 
fo r the beech are 23,900 and  10,000.

It is assum ed th a t the deeper soil under the coppice has given the best 
g row th due to  its higher m oisture con ten t. T he separate  effects o f  the coppice, 
firstly by reducing the m oisture losses from  the soil and , secondly, on tran sp ira 
tion from  the p lant, are difficult to  assess. It is though t, how ever, th a t the 
shading  o f  the soil and consequen t reduction  in evapo ra tion  is the prim e fac to r.

Experience has show n th a t losses can be greatly  reduced  by adop ting  the 
follow ing four practices :

(1) T he use o f  a  hinged tu rf  for p lanting . A tu r f  eighteen inches square is 
cu t on three sides and  ro lled  back. This pu ts grass to grass, in effect 
giving tw o thicknesses o f  soil fo r planting .
F urthe rm ore , a certain  am oun t o f  w ater is held up by the hinge, and  
this percolates dow n to the roo ts. This turfing  is best com pleted  in 
advance, as som e b ind ing  then occurs betw een the tw o layers o f  grass, 
p rio r to  planting . T here is also possibly som e slight m ulching effect 
produced  by the two layers o f  grass.

(2) P lan ting  should  w henever possible be com pleted  before C hristm as in 
each season. T his reduces losses th ro u g h  dry ing  o u t du ring  the spring  
drough ts, w hich regularly occur.

(3) D ifferential w eeding o f  the beech and  Scots pine shou ld  be adop ted . 
C u tting  a round  the beech should  be left as late in the season as possible, 
as this avoids sun scorch an d  helps in the re ten tion  o f  any m oistu re
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th a t m ay be available. N o rm al w eeding is carried  o u t in the Scots pine. 
In  an  average year the beech row s are w eeded once an d  the Scots pine 
twice.

(4) T he use o f  big p lan ts  shou ld  be avoided if  a t  all possible. A  tree six to  
nine inches tall is big enough , as there is no  com petitive weed grow th 
a p a rt from  the light b racken.

(c) The Coppice A reas
T he w ord  coppice is used fo r ease o f  nom encla tu re, an d  a lth o u g h  little 

real coppice is p resent, the stem s are, in  the m ain , sp rou ts from  'cut-over na tu ra l 
regeneration .

W o rk  in  the coppice was com m enced in  1952. A fter inspection  sm all 
g roups were cleared w here the stock ing  o f  coppice and  n a tu ra l regeneration  was 
poo r. R estocking w as then carried  o u t w ith  pu re  beech a t fou r fo o t six inches 
spacing. These groups w ere restric ted  to  a q u arte r o f  an  acre o r less, an d  the 
su rround ing  coppice averaged six feet in heigh t a t the tim e o f  planting .

The ash shelter has been o f  great p rotective value and  has resulted in 
increased height grow th. T able C illustrates th is po in t.

T able C g r o w t h  o n  p r o t e c t e d  a n d  u n p r o t e c t e d  a r e a s

T ype A v. H t. G ro w th  
(in.) d u rin g  1955

A v. H t. G ro w th  
(in .) a t  1/10/55

S oil (in.) R e m a rk s

U n p ro te c te d 3.5 13.2 7.9 In  the  c en tre  o f  large 
b locks n e a r  houses 
P .5 3 -C o .l 1

P ro te c ted
G ro u p s 8.2 21.9 6.6

B rack en  p a tch es  in te r
sp ersed  w ith  copp ice  
P .53-C 0.11

T he p lan ts used were one-plus-one beech. H ere the beech developm ent is 
best w here the soil dep th  is least, show ing w hat useful p ro tec tion  the ash 
affords.

T hose areas w here sufficient stocking o f  na tu ra l an d  coppice grow th was 
presen t have also been w orked over. T he trea tm en t consisted o f  th inn ing  o u t 
the stem s to  such a spacing th a t the h ighest g row th rate  could  be ob ta ined , 
consisten t w ith  keeping as dense a  canopy as possible, so reducing g round  
vegetation  to  a  m inim um .

The average num ber o f  shoots averaged between nine an d  twelve per stool, 
an d  this num ber was reduced  to  th ree o r four.

L ong-handled secateurs were used fo r th is w ork  in  preference to  b ill-hooks, 
so avoid ing  b roken  too ls an d  reducing  the  risk o f  accidents on  this rocky g round . 
A t the sam e tim e the secateurs give a clean cu t w hich helps the stock to  th row  
fu rth e r coppice shoots fo r g ro u n d  cover.

In  the m ain  the coppice has responded  well, ash averag ing  between twelve 
an d  fifteen inches in annua l g row th  an d  the sycam ore eighteen inches. T h inn ing  
o f  the coppice w as first carried  o u t in  1951, an d  it is p robab le  th a t the next 
th in n in g  will be due in  1957.

O ther species p lan ted  include N orw ay m aple and  w hitebeam . T he form er
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has been used fo r am enity  purposes an d  is grow ing strongly  even on  the m ost 
exposed sites. W hitebeam  has been p lan ted  u n d er a  ligh t ash cover, fifteen to  
tw enty feet in height; it has show n good  developm ent to  date.

A sm all a rea  has been set aside fo r the trials o f  various species. T he site is 
o f  good  quality  w ith  h igh ash  side shelter. Species on  tria l include w estern 
hem lock, w estern red  cedar, D oug las fir, Cryptom eria japonica, M etasequoia , 
N othofagus, L aw son cypress, sessile oak  an d  red  oak. Best developm ent is 
show n by Cryptom eria japonica, w estern  hem lock, an d  L aw son cypress.

A  few b lack  w alnu t have also been p lan ted  in selected deep soil pockets 
th ro u g h o u t the coppice. T here w ere form erly  good  w alnuts grow ing in soil 
pockets in the sou th-w est co rner o f  the area.

D iscussion

On this site o f  ra th e r unknow n quality  tw o m ain  fac to rs have to  be co n 
sidered, a lthough  these are largely in terdependent.

(1) T he sh o rt-te rm  fac to r, th a t re ten tion  o f  the m axim um  am o u n t o f  
m oisture is essential in any efforts to  estab lish  a  tree crop.

(2) T he long-term  fac to r, th a t one o f  the m ain  objects o f  m anagem en t 
m ust be to  m ake m ore soil.

All opera tions a re  influenced to  a g rea t ex ten t by these fac to rs , an d  none 
m ore so th an  the choice an d  arrangem en t o f  species. Beech w as chosen  as the 
m ain  crop  fo r the follow ing reasons :

(a) T h a t there a re  good beech trees on sim ilar sites in the locality ; shallow - 
ro o ted  b u t w indfirm .

(b) T h a t the high availability  o f  basic nu trien ts  in  the soil shou ld  favour 
the early rap id  grow th  o f  the species.

(c) T h a t the heavy leaf-fall on  th is basically  rich  soil shou ld  assist in  the 
fo rm ation  o f  a  m ull hum us; even th ough  there is relatively h igh  rainfall 
coupled w ith exposure to  stro n g  w inds.

(d ) T h a t th is heavy leaf fall, heavy shade an d  resu ltan t re ten tion  o f  m ois
tu re, should  speed up th e  b reakdow n o f  the  lim estone pavem ent.

(e) T h a t being a shade-bearer th is species can  in  fu tu re  ro ta tio n s  be 
m anaged on the g roup  selection system , so avoid ing  any need fo r the 
clearing  o f  large areas.

T he m odera te  to  severe exposure an d  the absence o f  any shelter on  the bare, 
grassy areas led to  the necessity o f  using a  conifer nurse fo r the beech in  its 
early  life. F o r  this purpose Scots p ine w as chosen. Its  m ain  a ttrib u tes  are 
th a t, on  th is thin lim e-rich soil it grow s very swiftly in  the early years, bu t 
suddenly  falls off in the ra te  o f  g row th  a t betw een fifteen an d  tw enty years o f  
age. O nly scattered  trees grow  on to  m a tu rity  in  pockets o f  deep soil, an d  such 
pockets a re  few in  D alto n  F orest. Scots pine u n d er sim ilar cond itions have 
reached  a  volum e o f  fifty to  sixty h oppus feet over-bark  a t a b o u t 120 years o f  
age; b u t the general p roduction  is well below  Q uality  C lass IV.

T he p ine does ap p e ar to  be do ing  the jo b  expected o f  it, an d  the follow ing 
figures show  the  com parative  ra tes o f  g row th  o f  beech an d  Scots p ine fo r the 
m ost exposed area  on  th is forest a t an  elevation averag ing  750 feet above sea 
level.



122 J O U R N A L  O F  T H E  F O R E S T R Y  C O M M IS S IO N

T ype
A v . A nnual H t. 

G rowth (in.)
F .Y . 55 

Beech Sco ts  Pine

A v. T o ta l H t.
(in.) S o il  D epth

F .Y . 55 (inches)
Beech S c o ts  Pine

R em a rks

B are  G rassy  
A rea

C p t. 14 P .52
2.7 6.2 12.0 21.6 ■ 4.3 severe exposu re

P lants used were tw o-plus-one beech an d  one-plus-one Scots pine.

A  possible alternative to  Scots pine is C orsican  pine w hich m ay have a 
longer life on this type o f  soil. T he value o f  th is species has yet to  be proved, 
for although  the soil is often  dry, the relatively heavy rain fall coupled  w ith a 
less than  norm al ra tion  o f  sunshine, m ay lead to  a p o o r developm ent, coarse 
tim ber and  associated  a ttacks by Brunchorstia.

In norm al practice the conifer nurse is rightly  considered  to  serve the 
add itiona l purpose o f  giving som e in term ediate  financial retu rns, and  under 
such conditions a 50 per cent p lan ting  o f  the nurse species is usual. Here, 
how ever, its sole use is to  help establish the beech in the shortest possible tim e, 
an d  its fu tu re is so uncertain  th a t it w ould  possibly be a w aste o f  m oney and 
incorrect silvicultural practice to  use it in  g rea ter p ropo rtion .

A fu rthe r po in t in favour o f  the arrangem en t used to  date  is th a t sm all 
“ w hite" w oods, including beech, birch, ash an d  sycam ore, find a good m arket 
in the local tu rnery  industries. A typical o rd er specifies random  lengths between 
two an d  four inches d iam eter. I f  present progress is m ain ta ined  it seems 
p robab le  th a t th is type o f  p roduce will be available in beech in ab o u t tw enty 
years tim e from  planting . It m ay be earlier because even on the bare areas, 
w here there are pockets o f  soil, beech grow th is very rapid . An exam ple 
occurs a t 750 feet in C om pt. 14 w here a beech w hich was nine inches tall when 
p lan ted  in 1952 show ed an annual height grow th o f  eighteen inches in F .Y .55, 
while its to ta l height to  the end o f  th a t year was fifty-eight inches; the soil was 
only fourteen  inches deep.

In  the trea tm en t o f  coppice and  n a tu ra l g row th the aim  has been to  retain  
the m axim um  am o u n t o f  soil cover, a t the sam e tim e giving the young  shoots 
room  to grow  strongly. This in tu rn  m eans th a t the m axim um  am o u n t o f  w ater 
is re ta ined  in  the soil. A t the s ta rt o f  opera tions it was difficult to  decide w hether 
to  in te r-p lan t the w hole o f  the coppice, w hich then averaged three to  five feet 
in  height, o r to  p lan t the bare patches an d  allow  the o ther coppice to  grow  on 
to  m arketab le  size before group  rep lan ting  and underp lan ting . Its developm ent 
has been slow, b u t it is now  obvious, in view o f the local m arket for small 
tu rn ery  w ood, th a t it can  be sold when subsequent rep lan ting  is carried  ou t. 
T he p lan ting  o f  beech in groups, w ith  ash side shelter, say fifteen to  tw enty 
feet in height, should  be a successful an d  econom ical opera tion .

Conclusions

T he follow ing conclusions can be m ade in view o f  the experience gained 
to  date:

(1) E conom ic afforesta tion  o f  the bare  areas is p robab le  w ith in  the first

(2) Every endeavour m ust be m ade to  reta in  m oisture on  these areas and  
th a t th is task  is assisted by early p lan ting , use o f  hinged tu rf, very 
careful con tro l o f  w eeding an d  the use o f  sm all b u t w ell-rooted  plants.

(3) The m anagem ent should  no t involve any clear felling a t  any  stage in 
the life o f  the crop.

ro ta tion .
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(4) T he m axim um  am o u n t o f  cover, consisten t w ith silv icultural requ ire
m ents, should  be retained.

(5) T he in troduc tion  o f  a shade-bearer in  groups, either cleared  o r by 
underp lan ting , may be the m ost econom ical an d  beneficial m ethod  
o f  restock ing  w here there is a lready  som e tree cover.

(6) Beech appears to  be satisfactory  as the  m ain  cro p  species an d  is 
being adequately  nursed in its early  stages by Scots pine.

(7) F u rth e r investigations should  include tria ls o f  C orsican pine as a 
nurse to  the beech, the use o f  sycam ore as a  p ioneer species, an d  the 
tria ls o f  d irect sow ing, b o th  b ro ad cast an d  in  cu ltivated  patches, 
p articu larly  o f  sycam ore and  ash.

T h an k s are due to  M r. D . K eens, F o rester-in -C harge a t D alton  F orest, 
fo r his accurate  record  keeping and careful m easurem ents in the field.

Appendix 1: Labour Costs

T he follow ing tab le gives the lab o u r costs in shillings and  pence fo r various 
opera tions. N o  allow ance has been m ade for overheads o r m ateria l. T he costs 
have been b ro u g h t up to  date  by add ing  to  the orig inal price the ap p ro p ria te  
difference between the basic wage a t th a t tim e, an d  the new wage rates in troduced  
on  the 10th N ovem ber, 1955.

O p era tio n 1951 1952 1953 R e m a rk s

F encing 32/5 42/3 3 3 /- P iece-w ork  p rice low ered  in 
1953 b u t the  sam e ty p e  o f  
g ro u n d  w o rk ed  in a ll th ree  
years.

P re p a ra tio n  o f  
G ro u n d 158/5 107/2 132/-

B u rn in g  lo p  a n d  to p . V ery 
v ariab le  in  q u an tity .

H inged  T u rv in g — 101/5 — T h e  P.53 tu rv in g  w as ca rr ie d  
o u t  in  a d v an ce  in F .Y .52 .

P lan ting 87/7 84/8 115/6

B eating-up --- 52/5 (P .51) 27/6  (P.51) N o  B .U . req u ired  o n  P.52 
a f te r  h in g ed  tu rv in g  an d  
selective w eeding.

W eeding 44 /4  (P .51) 23/11 (P.51) 
29/6  (P .52)

36/4 (P.51) 
29/8 (P . 52) 
27/6  (P.53)

N o te  large  d ro p  in co s t fo l
low ing in tro d u c tio n  o f  selec
tive w eeding F .Y .52 .

F irm in g --- --- 19/3 N ecessary  in b o th  Scots P ine 
a n d  beech  fo llow ing  severe 
gales D ec., 52, a n d  Ja n ., 53.

C lean ing
C opp ice 4 8 /- 68/5 112/3

In cre ase  in  p rice d u e  to  
g ro w th  o f  co p p ice  a n d  n a tu ra l 
reg en era tio n .

W age R a te s  as 
P ercen tag e  o f  
th o se  a t 
10/11/55

80 86 91

C a lc u la te d  o n  basic  m in im um  
w age o f  1 3 4 /- p er w eek in 
1955.
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Appendix 2: Beating-up

T he follow ing tab le  show s the am o u n t o f  beating-up  necessary on those 
p a rts  o f  the fo rest w hich have been the subject o f  special study:

C o m p t.
P lan t ing (T h o u san d s) B ea tin g -u p  (T h o u san d s)

R e m a rk s
S cots
P ine Beech

F o re s t
Y ea r

Scots
P ine B eech

F o re s t
Y ea r

7 8.2 23.9 51 5.0 10.0 52 B are  a n d  dry
1.5 N il 53

8 12.0 20.9 51 5.0 12.5 52 B are  a n d  dry
9 4.0 6.5 52 N il N il B are  a n d  d ry

14 13.5 30.0 52 N il 2 .0 54 B are  a n d  d ry
11 — 8.0 53 — 1.5 54 In  coppice
13 — 9.0 53 — N il — In  copp ice
16 -- 4.0 53 -- N il --- In  copp ice

T he use o f  h inged tu rv ing  an d  late w eeding were in troduced  in F orest 
Y ea r 52. I t is in teresting  to  no te  the sharp  reduction  in bearing-up  carried  ou t 
on  the bare areas p lan ted  th a t year.

Appendix 3: Trees and Shrubs

T he follow ing trees an d  sh rubs have been seen on the area:

Sessile O ak
P eduncu late  O ak
B roadleaved  Lim e
Sweet C hestnu t
B irch
E lder
A spen

Ash
Sycam ore 
R ow an 
H aw tho rn  
C rab  A pple 
Bird C herry  
W ild C herry

E uropean  L arch  
Scots P ine 
Hazel
G uelder Rose 
D ogw ood 
Spindle T ree 
R ock W hitebeam

Appendix 4: Ground Flora

T he follow ing list details the flow ering p lan ts, ferns and  grasses no ted  on 
the  area. T he list is n o t fully com prehensive an d  no com plete bo tan ica l survey 
has been carried  ou t, the species show n having been seen in the course of 
no rm al w ork ing  inspections.

A nem one nem orosa 
R anuncu lus auricom us 
A quilegia vulgaris 
H elian them um  cauum  
G eran ium  pom guineum  
Oxalis acetosella 
A nthyllis vu lneraria  
R ubus idaeus 
R ubus fru ticosus 
G eum  u rb an u m  
F ra g aria  vecsa 
M eum  atham an ticum  
Scabiosa co lum baria  
A spidium  rig idum  
C arex o rn ith o p o d a

W ood A nem one 
G oldilocks 
C olum bine 
H oary  R ock  R ose 
B loody C ranes Bill 
W ood Sorrel 
K idney  Vetch 
R aspberry  
B lackberry 
C om m on A vens 
W ild S traw berry  
M eum
Sm all Scabious 
Rigid F ern  
B ird’s F o o t Sedge
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A ira  caryophylla  
C a lluna vulgaris 
L on icara  periclym enum  
P rim u la  vulgaris 
P rim u la  veris 
Sesleria coeru lea 
P o lygonatum  m ultiflo rum  
C onvalla ria  m ajalis

Silvery H air G rass
H ea ther
H oneysuckle
P rim rose
C ow slip
Blue M o u n ta in  G rass 
S o lom on’s Seal 
Lily o f  the  Valley

Appendix 5: Soil Nutrients

T he follow ing tab le  gives the results o f  soil sam ples taken  under the ash  
coppice an d  on the high exposed areas p lan ted  w ith beech/Scots pine m ixture.

L o ca lity Sam ple
W ate r

%
F resh -
w eight

p H
E lem en ts  in mg./lOO g. o v en -d ried  soil

S o d iu m P o tass iu m C alc iu m M agnesium P h o sp h o ru s

A sh 1 33.19 5.64 8 11 170 15 0.1
C opp ice 2 33.42 5.13 6 9 90 22 0.1

3 33.94 5.63 7 9 173 24 0.1
average 33.52 5.47 7 10 144 20 0.1

B eech/ 1 49.86 5.73 8 28 239 28 0.3
Scots 2 41.93 4.44 3 15 33 20 0.1
p ine 3 46.79 5.19 9 28 269 24 0.2

average 46.19 5.12 7 24 180 24 0.2

T he w eights o f  the various elem ents show n are exchangeable an d  were 
ex tracted  w ith 0.5N  acetic acid.

A F F O R E S T A T I O N  O F  I R O N S T O N E  W O R K IN G S  
IN  N O R T H A M P T O N S H I R E

C on trib u ted  by G. B A C K H O U S E , Conservator, E ast England  
an d  M . N IM M O , D istrict Officer, Research Branch

T he N o rth am p to n sh ire  iro n sto n e  area  covers a large p a r t o f  the centre o f  
the coun ty ; the ore is found  chiefly as a  sed im entary  deposit in the Jurassic  
m easures, p rim arily  in  the N o rth a m p to n  S andstone beds o f  the In fe rio r O olite, 
im m ediately above the U p p er L ias Clay. T he general strike o f  the iro n sto n e  is 
south-w esterly , and  there is a  gentle d ip  to  the east o r sou th-east. T he ironstone  
field is dissected by several rivers an d  in  the p la teaux  betw een the rivers the ore 
bed is a t a  considerable dep th— a fac to r w hich in  the past resulted  in u nderg round  
m ining being developed.

T he to ta l thickness o f  the ore bed varies betw een a b o u t six feet an d  15 feet, 
the average being 10 feet; the overburden  o f  the  ore bed varies in different 
localities bu t is m ade up generally o f  the follow ing succession:
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L o w e r  O o l i t e s

G r e a t  O o l i t e  S e r i e s :

C o rn b rash — lim estone
F orest M arb le— clays and  nodules
G re a t O olite— lim estone
U p p er E stuarine— clays an d  lim estones

F e e t

5-15
3-15
7-25
7-35

I n f e r i o r  O o l i t e  S e r i e s :

Lincolnshire lim estone 
C olleyw eston slate— lim estone 
Low er E stuarine— sands and  clays 
N o rth am p to n  sand— ironstone and  sandstone

0-77
0-10
0-15
0-30

F e e t

It can be seen, therefore, th a t the overburden  can be very variable an d  m ay 
com prise surface soil and debris, the sands, clays and  lim estones o f  the estuarine 
series, o r the h ard  L incolnshire and  G re a t O olite lim estones. In add ition , the 
region has undergone considerab le glacial erosion and  has been subsequently  
covered by very extensive sheets o f  d rift, chiefly bou lder clay.

T he iron  ore yield is ab o u t 19,000 tons per acre. T he ore has an average 
iron  con ten t o f  32 per cent. W orking  has been alm ost entirely  by open-cast 
m ethods, form erly by hand  o r by steam  face shovels, b u t now also by draglines.

T he early  w orkings o f  ironstone in this neighbourhood  were generally left 
in a rough  and derelict cond ition  because the cost o f  restoring  the land  was 
g rea ter th an  the value o f  the land  itself. It was, a t one tim e, possible for the 
ironstone op era to rs  to  rem ove the ore and  leave the site w ithou t having to 
restore it. Som e o f  these old w orkings were b ro u g h t back in to  agricu lture, 
o thers, as a t B oughton , were p lan ted  w ith trees, bu t there still rem ain  extensive 
stretches o f  this land in N o rth am p to n sh ire  and the ad jo in ing  counties which arc 
derelict. F o rtu n a te ly , it is now  no longer possible to  leave the w orked-over land 
u n trea ted  and  a C en tral Ironstone  F und  has been set up  from  which gran ts o f  
£35 per acre are available for resto ra tion  to  use. If  the land is restored  to 
forest, the norm al g ran ts fo r p lan ting  and  m ain tenance are also available from  
the F o restry  C om m ission, so th a t an  ow ner m ay ob ta in  a b o u t £52 per acre in 
all. T here are extensive deposits o f  ironstone in this p a rt o f  E ngland  and 
w orking  will con tinue on a large scale for m any years to  com e.

Present m ethods o f  w ork ing  leave the deposits in a series o f  ridges and 
furrow s, the “ hill and  dale” . F o r agricu lture it is necessary to  level the land, 
bu t fo r forestry  th is is no t essential, nor always advisable, a lthough  on land 
w hich is covered, as m uch o f  it is, w ith large blocks and  boulders o f  lim estone 
subsequent w ork ing  m ay be difficult.

In a  highly industria lised  coun try  like G rea t B ritain , industria l wastes are 
o f  g reat im portance on accoun t o f  the area  they occupy, and  the ironstone 
w orkings are only one exam ple o u t o f  m any. T he w aste heaps ro u n d  collieries 
in  the m ining d istricts have been b ro u g h t to  the notice o f  foresters w ho have 
been asked to  advise on p lan ting  them  with trees; while the opencast w orking 
o f  coal, w hich is proceeding a t a g reat pace, has resulted in the destruc tion  o f 
substan tia l blocks o f  w oodland . B ritish clay w orkings and  gravel w orkings, 
the la tte r  consum ing  annually  ab o u t 3,500 acres o f  land, are o f  little d irect 
concern  to  the forester because m ost o f  them  rapidly  fill w ith  w ater.
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Boughton E sta te

T his estate, w hich is ow ned by the D uke o f  Buccleuch, consists o f  som e
11,000 acres, o f  w hich 1,850 acres are ded icated  w oodlands. B oughton  
was one o f  the first estates to  undertake  afforesta tion  on the deposits left by 
ironstone w orking  an d  som e o f  the earlier w ork  will be seen.

T he soil th ro u g h o u t the estate is varied  b u t generally heavy, consisting  o f  
B oulder Clays overlying geological fo rm ations ranging  from  the U p p er L ias to  
the O olite Clays. T he areas w orked for ironstone p roduce a “ soil” consisting  
o f  a variab le m ixture o f  clay, lim estone, o r sand. W ork ings were generally 
m uch shallow er a t the tim e o f  p lan ting  (1909) th an  today , an d  the unevenness 
o f  the g round  is less severe. T he rainfall is ab o u t tw en ty -four inches a year 
an d  the elevation between 250 and 350 feet above sea level.

T he ironstone p lan ta tions, am o u n tin g  to nearly 150 acres, were form ed to  
m ake use o f  the land w hich in the past had  been w orked  o u t by opencast 
ironstone m ining and  left derelict, the earliest da tin g  from  1909. In these cases 
the land was left in hill and dale and  the “ soil” consists o f  solid clay, rock  o r 
sand, o r a m ixture o f  all three. T here is no hum us o r surface soil an d  neigh
bouring  trees are as likely as no t p lan ted  in com pletely  different conditions. 
T he drainage is, how ever, usually free. T he p lan ting  o f  such g ro u n d  w as at 
first experim ental and a large variety  o f  species was tried. A fter fo rty  years’ 
experience E uropean  larch, sycam ore, oak  an d  ash are usually p lan ted .

It is, now adays, how ever, the policy to  roughly  level the g round  before 
p lan ting  as, ow ing to  the steepness o f  the “ hill an d  dale” left afte r ex tracting  
iron  ore w ith m odern  m achinery , it is considered  th a t the m anagem ent o f  
w oodlands under these cond itions canno t be econom ically  o r successfully 
undertaken .

G range R oad P lan ta tion
This is an a rea  o f  som e 35 acres p lan ted  in the w inter o f  1954-55 w ith  a 

wide variety o f  tree species on land th a t was levelled afte r the ex traction  o f  the 
iron ore. T he general p lan ting  schem e is three row s o f  larch  a lte rna ting  w ith 
three rows o f  oak w ith hornbeam  an d  grey alder equally  spaced th roughou t. 
Sm all plo ts o f  o the r species are grow n in pockets w here the soil is different; 
shelterbelts o f  sycam ore, etc., su rro u n d  the area.

T he follow ing species m ay be seen. O ak , red oak , sycam ore, beech, h o rn 
beam , alder, pop lar, several pines and  spruces, larch  an d  Thuja plicata. O f 
these the oaks and  sycam ores are in tended  as final c ro p  species; beech partly  as 
a soil im prover an d  in places as a final c rop ; larches, pines an d  spruces m ainly 
as nurses an d  species for in te rm ed ia te  yield; p o p la r on  the m oister a re as ; a lder 
as a soil im prover and  nurse species; h o rnbeam  as a soil im prover, and  Thuja  
only as an experim ent (so far not very successful).

“ C ” P it
This is an area  o f  nine acres w here the m ain in terest is in the poplars which 

are m ainly o f  b lack Ita lian  type. T he o lder p a r t o f  the a rea  w as p lan ted  in 1909 
with a m ixture o f  larch, Scots pine, beech, sycam ore, Robinia  an d  pop lar, and  
the fifty-eight o f  the last-nam ed species w hich rem ain  have an  average g irth  at 
b reast height o f  six feet.

T he rem ainder o f  the a rea  was p lan ted  in the w inter o f  1922-23 w ith  E uropean  
larch , and  in the w in ter o f  1928-29 som e sycam ore were in troduced .

A fter th inn ing  in 1954 the estim ated  average s tand ing  volum e over the 
whole o f  the nine acres was ab o u t 1,200 h o ppus feet per acre.
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Glebe P it (“ F ” P it)
A n area  o f  tw enty  acres, h a lf  o f  w hich was p lan ted  in the w inter o f  1910-11 

w ith a m ix ture o f  oak , ash, beech, ho rn b eam , sycam ore, elm , p o p la r and  
E uropean  larch.

F u rth e r  areas were p lan ted  from  1916 to  1918, som e o f  w hich w ere felled 
du ring  the 1939-45 w ar an d  have since been rep lan ted . A n area  o f  tw elve-and-a- 
h a lf  acres gave an  estim ated  stand ing  volum e o f  2,000 h o ppus feet per acre 
a fte r the last th inn ing  in  1954.

“ B ”  P it
P lan ting  s ta rted  here in the w in ter o f  1908-09 an d  th is w as one o f  the first 

un resto red  areas to  be afforested. T he follow ing species w ere used: oak , ash , 
sweet chestnu t, acacia, grey alder, pop la r, Scots pine, A u strian  p ine and  
E uropean  larch.

F u rth e r  p lantings were m ade a t in tervals up  to  1936. O f the orig inal 
p lan ting  a b o u t fifty o f  the pop la rs rem ain , the ir average g irths a t b reast height 
being five feet. A fter th inn ing  in 1953 the estim ated  volum e left standing , 
including all species, over the w hole area, was 1,200 hoppus feet per acre.

“ G ” Pit
This sm all a rea  o f  2} acres was p lan ted  in the w inter o f  1915-16 with 

sycam ore m ixed w ith  Japanese  larch; b u t only very few o f  the la tte r  now  
rem ain.

F u rth e r  p lantings were m ade at in tervals up  to  1921 w ith beech, ash , 
sycam ore, po p la r and  larch.

T he estim ated  volum e per acre o f  the a rea  o f  sycam ore, stand ing  afte r a 
th inn ing  in 1953, is ab o u t 1,000 hoppus feet.

Corby E sta te

This estate, w hich is ow ned by M essrs. S tew arts & L loyds M inerals L td., 
is cen tred  a ro u n d  C orby , in the p ast a very sm all village bu t, ow ing to  the iron- 
o re  w orkings, now  a  rap id ly  developing centre o f  the steel industry .

T here are  already som e 700 acres o f  ded icated  w oodland  on  the C orby  
E sta te  an d  alm ost all o f  the p lan ta tions are u n resto red  iro n sto n e  w orkings 
w hich consist o f  a  cong lom eration  o f  sub-soil an d  m ay con tain , in  varying 
quantities, lim estone, sand, estuarine an d  bo u ld er clays. I t  is frequently  
difficult to  distinguish  w here one type sta rts  an d  the o ther finishes, b u t the m ost 
difficult areas from  the afforesta tion  po in t o f  view are undoub ted ly  those 
con tain ing  a  high percentage o f  bou lder clay. T h e  drainage o f  the lighter 
areas is often excessive an d  dry ing-out occurs in  the early  years o f  g row th , 
while on  the heavy areas w ater collects an d  form s ponds in low  places. M ost 
o f  the area  lies betw een 300 and  400 feet above sea level an d  the rainfall am oun ts  
to  tw enty-four inches per annum .

A fter w ork ing  fo r ironstone  has been com pleted  the land  has generally 
been left in high ridges an d  deep hollow s— know n as “ hill an d  dale” . T he 
700 acres o f  p lan ta tions are m ade up  o f  th ree m ain  blocks. T he nursery , o f  
a b o u t tw o-and -a-half acres, supplies all p lan ts fo r the afforesta tion  schem es, 
and  a stock o f  200,000 seedlings an d  tran sp lan ts  is m ain ta ined . A b o u t fifty 
acres a year have been afforested fo r the past twelve years.

A s soon as an area  is available for p lanting , rides are bulldozed across the
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banks. These are m ade a t d istances o f  a b o u t 200 yards an d  are fifty feet wide. 
N o rm al rab b it fences are then erected.

W hen p lan ting  was first s ta rted  on this type o f  land  it was considered  
best to  leave it a  few years before p lan ting  to o k  place— it then  being considered  
essential th a t the exposed sub-soil shou ld  first be allow ed to  w eather. I t  has 
since been found  th a t trees can be p lan ted  w ith equally  good  resu lts im m ediately  
a fte r the land  has been w orked. This la tte r  m ethod  has the advan tage th a t the 
trees becom e well established before serious w eed-grow th develops. I t is still 
found  desirable, how ever, on  the areas o f  heavy bou lder clay to  w ait fo r two 
o r th ree years before p lan ting , since these b an k s tend to  subside a n d  slip 
considerab ly . Even here, fencing shou ld  be done a t  once to  preven t the en try  
an d  estab lishm ent o f  rabb its . M yxom atosis has n o t en tirely  e rad ica ted  rabb its  
an d  it is n o t yet considered advisable to  p la n t w ith o u t fencing. P lan ting  done 
before C hristm as usually  p roved  m ore successful th an  later.

T o  facilita te  ex traction  o f  th innings, an d  also  fo r d rainage, no trees are 
p lan ted  along  the b o tto m  o f the dales.

O n the heaviest bou lder clay areas the only species to  have grow n well 
so fa r is the com m on  alder. O ak  grow s very slowly. O n the lim estone areas 
the best results to  date  are from  sycam ore, E u ro p ean  an d  H y b rid  larches.

O n the light soils sycam ore, E u ropean  larch , C orsican pine an d  Scots pine 
grow  well.

P lan ting  is usually in m ixtures o f  w hich the follow ing have been used. 
O n ligh t an d  lim estone soils, an  in tim ate m ix ture of:

40 per cen t E u ro p ean  larch.
40 per cen t Sycam ore.
20 per cen t C orsican  p ine o r Scots pine.

O n heavy soils: O ak  an d  alder.

R ate o f  Growth:
Year o f  Average H eight

Species P lanting So il Spring, 1956
Feet

A lder . .  1942/3 H eavy B oulder C lay 21
E uropean  larch  1943/4 L im estone 19
Scots p ine . .  „ „ 12
Sycam ore . .  „ „ 15
H ybrid  la rch  1947/8 Lim e m ix ture 15

Cowthick Plantation
This area  was p lan ted  du ring  the w inter o f  1948/9 w ith  E u ro p ean  larch , 

Scots p ine an d  sycam ore. P a r t o f  the p lan ta tio n  w as m ade on  lan d  levelled 
afte r w ork ing  an d  p a r t on  unlevelled land . A  com parison  o f  the grow th  can 
easily be m ade on the tw o sites. In  the early  years it has been obvious here th a t 
g row th has been m ore rap id  on  the unlevelled area.

A  good view m ay be seen, along  a ride on  the le ft-hand  side o f  the road , 
o f  typical areas o f  a  200-acre b lock  o f  p lan ta tio n s on an  unlevelled area  o f 
“ hill and  dale” on the be tte r lim estone soils. T he p lan ta tio n s were form ed 
in  the w inter o f  1943/44 w ith E u ro p ean  larch , sycam ore, Scots p ine and  C orsican 
pine, and  were beaten  up  in 1945/46.
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An area  o f  fou r acres on very heavy bou lder clay, unlevelled after w orking, 
and p lan ted  in the w inter o f  1942/43 w ith oak an d  alder.

It will be no ted  tha t the oak  has been greatly  ou tgrow n by the alder, and 
the m ixture poses debatab le  problem s for fu tu re  trea tm en t. Som e th inn ing  
o f  alder has recently been done to  relieve the best oak.

T he rest o f  the area was p lan ted  in the w inter o f  1942/43 w ith 75 per cen t 
E uropean  larch  an d  25 per cent ash. The ash failed and  the area  was beaten up  
w ith Japanese larch and E uropean  larch  in 1944. It is in teresting  to  com pare 
g row th  here w ith th a t o f  the p lan ta tions on the lim estone soil. T he effect o f  
fum es from  the steelw orks is noticeable on the trees in this p lan ta tion .

T he H ard lee Flow  form s a basin in the m iddle o f  the H yndlee Section o f 
W auchope F orest, near B onchester Bridge, R oxburghsh ire. It is approxim ately  
100 acres in extent an d  the fibrous peat varies in dep th  from  ten to  fifteen feet. 
P rio r to  p lan ting  on th is to ta lly  undrained  site, the vegetation  was m ainly 
Scirpus, Eriophorum, Calluna, Erica le tra lix , N arthecium  an d  Sphagnum. The 
elevation is a ro u n d  1,000 feet, w ith very little slope, which added  to  the drainage 
difficulties. “ F low ” is a usual nam e fo r a peat bog  in the B order country .

A ccording to  the original acquisition  rep o rt this area  was considered 
u np lan tab le , and  it w as n o t until F orest Y ear 1952 th a t it was decided to  p lant 
nineteen acres as a  guide to  the fu ture trea tm en t o f  the area. D rains were 
p loughed a t ten feet ap a rt, w ith a C u thbertson  Single F urrow  plough , and 
turves were cu t an d  laid  for the five-foot p lan ting  distance. The d rains were 
p loughed w herever the run  o f  the g round  allow ed it, and  every fifth furrow , 
i.e., ab o u t fifty feet ap a rt, was deepened by h and  to  a dep th  o f  th ree to  four feet.

N ine o f  the n ineteen acres were p lan ted  with a m ixture o f  Pinus contorta  
(one-year seedlings) an d  S itka spruce ( 2 + 2  transp lan ts) in a 1:1 m ixture, 
th ree row s o f  spruce a lte rn a tin g  w ith th ree row s o f  pine. The rem ain ing  ten 
acres were p lan ted  w ith  Scots pine (2 +  1 transp lan ts), S itka spruce and Pinus 
contorta  in a  1:1:2 m ixture. T hree row s o f  Scots pine and S itka spruce were 
p lan ted  alternately , a lte rna ting  w ith th ree row s o f  Pinus contorta. The high 
C uthbertson  furrow s were “ stepped”  on the leew ard side to  form  a deep wedge- 
shaped  shelter for the p lant. A ll p lan ting  was done by the “ V” notch  m ethod , 
using a converted  en trenching  too l w hich is the norm al p lan ting  tool at 
W auchope. T here w as no  appreciab le difference in the sites chosen. G ro u n d  
m ineral phosphate  w as applied  a t the ra te  o f  one ounce approxim ately  for 
the Pinus contorta  and  Scots pine, and  tw o ounces for the S itka spruce. T here 
was good grow th in the year o f  p lanting , and qu ite exceptional g row th in the 
subsequent th ree grow ing seasons to  the tim e o f  w riting. T he average heights 
o f  the p lan ts  are now:

P L A N T I N G  T H E  H A R D L E E  F L O W

By E. J. B. H A R D C A S T L E , D istrict Officer
and  F . M cN IC O L , Forester, South Scotland

S itka spruce 

Scots p ine . .  

Pinus contorta 2 0

22
32 inches
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Losses th ro u g h o u t have been very few, an d  m ost o f  those th a t have 
occurred  were in the one-year lodgepole pine seedlings, w hich w ere b ea ten  up  
in the follow ing year. As a  sm all experim ent a few dozen birch, Thuja plicata, 
an d  L aw son cypress were in troduced , an d  to  date  are  thriv ing. A  particu larly  
no ticeable change in the vegetation has taken  place w ith M olinia, Deschampsia  
fie xu o sa  and  even w illow herb com ing in as a resu lt o f  the drainage, an d  in the 
la tte r case m anuring . T he g round  itself is now  firm  underfoo t, w hereas p rio r 
to  d ra inage it was alm ost a sw am p. A second app lica tion  o f  g round  m ineral 
phosphate , a t the ra te  o f  one ounce per p lant, w as given to  all species in F o rest 
Y ear 1954 as a p recau tionary  m easure against any tendency to  check.

T he general im provem ent in the site an d  ra te  o f  g row th  o f  the 1952 p lan ting  
was so encourag ing  by th a t sum m er th a t it was decided to  p lough  an d  p la n t the 
rem ain ing  eighty-one acres in F o rest Y ear 1953. T o  give g rea ter con tinuous 
m ulching it was decided to  increase the Single F u rro w  C u th b ertso n  p loughing  
interval to  fifteen feet, and  plough w ith the D ouble F u rro w  m achine betw een, 
thus still reta in ing  the five-foot p lan ting  distance. T he g ro u n d  w as so w et th a t 
it w as necessary to  use a D .4  and  D .2  tra c to r  in tandem  to  avoid  bogging. The 
high furrow s were stepped for p lan ting  in the sam e way as fo r the 1952 area, 
and  the p lan ting  m ethod  was also sim ilar. T he eighty acres were p lan ted  as 
follows:

(i) Ten acres were p lan ted  using a m ixture o f  one-th ird  each o f  S itka 
spruce, Scots pine and  Pinus contorta , a lte rn a tin g  in pairs along  the 
furrow s.

(ii) Tw enty acres were p lan ted  w ith a 1:1 m ix ture o f  Scots pine an d  Pinus 
contorta  in pairs along  the furrow s and  a lte rna ting  w ith a  m ix ture o f  
three-sixths Pinus contorta, one-sixth S itka spruce, one-sixth H ybrid 
larch and one-sixth D ouglas fir, i .e . :
S.P. P.C. P.C. D .F .
S.P. S.S. P.C . P.C.
P.C . P.C . S.P. H .L .
P.C. D .F . S.P. P.C .
S.P. P.C . P.C . S.S.
S.P. H .L . P.C. P.C .
P.C . P.C . S.P. D .F .
P.C. S.S. S.P. P.C.
S.P. P.C . P.C. H .L.
S.P. D .F . P.C. P.C.
P.C . P.C . S.P. S.S.
P.C. H .L . S.P. P .C .

D irection  o f  fu rrow

(iii) T h irty  acres were p lan ted  w ith  a 50 per cen t Pinus contorta  and  50 per 
cen t S itka  spruce m ix ture a lte rna ting  in  pairs along the furrow s. 
Scots .pine, S itka spruce an d  D oug las fir tran sp lan ts  w ere used, and  
H ybrid  larch  one-year hea th land  nursery  seedlings and  Pinus contorta  
one-year seedlings and one-plus-one transp lan ts .
In  add ition , tw enty-one acres w ere taken over by the R esearch Branch. 
T he species used there— in add ition  to  those already  m entioned— w ere 
Tsuga heterophylla, Picea om orika', a  d ifferentiation  was m ade betw een 
the In land  and  C oasta l varieties o f  Pinus contorta.

All species p lan ted  in 1953 have show n rem arkab le  grow th, like those 
p lan ted  in the previous year. It is perhaps o f  in terest to  add  th a t a forest road  
has now  been built across the Flow.

T he results o f  the p lan ting  an d  drainage have been so successful, th a t
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toge ther w ith the rap id ly  changing g ro u n d  vegetation , it m ay be difficult in 
years to  com e to  convince the v isitor th a t th is  a rea  w as indeed so unprom ising . 
T he w ork  is illustrated  by pho tos 14 and  15 in the cen tre pages o f  th is Jo u rn a l.

T I N E  P L O U G H I N G  A T  S P E Y M O U T H

by F. J. D O N A L D ,
D istrict Officer, East Sco tland

Reproduced, by permission, fro m  A rbo r, the magazine o f  
the Aberdeen University Forest Society.

A s its nam e im plies, S peym outh  F o rest lies near the m o u th  o f  the river 
Spey on  the coast o f  the M oray  F irth , the geographical an d  adm in istra tive  
centre being a t F ochabers ab o u t five miles in land . W ith recent acquisitions the 
to ta l a rea  o f  the forest is 12,000 acres o f  w hich ab o u t 6,500 acres are p o o r 
exposed m oorland . T here is evidence th a t the D ukes o f  G o rd o n  a ttem p ted  to 
establish  p lan ta tio n s on this very poo r g round  but all th a t rem ains o f  these 
plantings are g roups o f  stun ted  pine som e o f  w hich are no m ore th an  six feet 
tall an d  p robab ly  over eighty years o f  age.

T he m ain  “ H igh M o o r” area  is a p la teau  dissected by the valley o f  the 
F ochabers B urn  an d  rising to  W hiteash  H ill (866 ft.) in  the n o rth  an d  S lorach 
H ill (717 ft.) in the sou th . It is exposed to  w inds from  all d irections b u t the m ost 
troub lesom e w inds are from  the north-w est blow ing from  the M oray  F irth . T he 
clim ate is com paratively  m ild fo r this la titude an d  the rainfall is a b o u t tw enty- 
eight inches per annum . T he underly ing rock  is O ld R ed S andstone C ong lom er
ate  covered by very deep com pacted  glacial till derived from  the sam e m ateria l.

O ver m ost o f  the area  the vegetation  consisted  o f  sparse s tun ted  heather, 
Scirpus, crossleaved heath  an d  lichen. In sm all depressions there w ere patches o f 
Sphagnum  w ith  bog  asphodel. U n d er a skin o f  pea t there is a  layer o f  strongly  
leached d rift over a well developed “ iron  p a n ” a t from  nine inches to  eighteen 
inches. Below the “ p a n ” there is the alm ost unaltered  red  glacial till. T he 
un trea ted  areas are exam ples o f  som e o f  the poorest-look ing  g round  to  be 
devoted  to  econom ic forestry.

E xperim ents a t T eind land , on the o ther side o f  the river, had  dem onstra ted  
th a t econom ic tree crops cou ld  be grow n on a sim ilar site given adequate  
cu ltivation  an d  an  app lica tion  o f  phosphate . The idea o f  cu ltivating  p o o r 
g round  fo r the estab lishm ent o f  tree crops is by no m eans new, an d  there are 
exam ples o f  tree crops a t least 120 years old grow ing on  “ lazy bed ” cu ltivation  
a t  D unech t an d  the Black Isle, an d  o ld  text books refer to  the benefit o f  “ tren ch 
ing”  fo r the quick  estab lishm ent o f  tree crops. T he g rea t difficulty was th a t 
the cost o f  cu ltivating  by h an d  w as prohib itive fo r econom ic forestry  an d  horse 
d raw n  p loughs could  n o t give adequate  cu ltivation  on difficult sites.

W ith  the developm ent o f  tracked  vehicles o f  sufficient robustness and  pow er, 
the developm ent o f  p loughs suitable for rough  hill g round  w as only a  m a tte r o f 
time. T he early  p loughs used in forestry  were only bigger an d  stronger varieties 
o f  the o rd inary  agricu ltu ral ploughs. O n som e sites, very deep p lough ing  was 
necessary to  b reak  up the “ iron  p an ” an d  w ith p loughing  dow n to  eighteen 
inches o r m ore using the conventional design o f  p lough, g reat heaps o f  earth  
were th row n o u t from  an equally  deep furrow .
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W hile the trees grew  well enough afte r th is type o f  cu ltivation  it was recog
nised th a t the trees p lan ted  on  these heaps tended  to  be unstab le  an d  there was 
considerab le con troversy  as to  the best position  fo r p lan ting ; the tw o main 
parties being “ in the fu rro w ” an d  “ th ro u g h  the slice” . I t  was also recognised 
th a t the very rough  g round  surface left afte r p loughing  w ould  lead to  consider
able difficulties o f  ex traction , particu larly  on slopes w here the p loughing  was on 
the co n to u r and  ex traction  w ould o f  necessity be dow n the  hill.

In the years im m ediately afte r the w ar, p loughing  in Speym outh  was all 
done w ith the conventional design o f  p lough, b u t since the T ine P lough  m ade 
its appearance in 1950 this design o f  p lough has been used alm ost exclusively. 
T he T ine P lough consists o f  a land -board  o f  tw o inch  a rm o u r p la ting  pointed  
a t the leading and  low est end to  which is fitted five inch b ro ad  hardened  steel 
sock. A m ou ld -board  is fitted fairly high to  one side an d  is ad justab le. The 
plough is generally m ounted  on a C u th b ertso n  carriage bu t som e m odels are 
fitted d irect to  trac to rs  with a hydrau lic lift.

The effect o f  the plough as it is draw n th rough  the g ro u n d  is to  give a  fairly 
b road  sha tte ring  to  a dep th  o f  ab o u t eighteen inches an d  to  th ro w  o u t a furrow  
to a  dep th  o f  from  four to  nine inches accord ing  to  the setting. T he p lough  then 
gives the necessary dep th  o f  cu ltivation  by d istribu ting  the soil, an d  no  great 
furrow  is throw n out which w ould  be a h indrance to  ex traction .

The present p lan ting  p rogram m e in S peym outh  is 700 acres per an n u m  and, 
as m ost o f  this is on g round  which m ust be p loughed , considerab le o rgan isa tion  
is necessary to  get the best use ou t o f  the equ ipm ent available. T he h ea th er is 
first bu rned  to  facilita te p loughing  and  to  expose obstacles such as boulders, 
tree ro o ts  an d  wet areas. R oad  lines and rides are m arked  by ploughing  a furrow  
on each side. The p loughing  is then organised  to  give the longest lines possible, 
the plough being lifted when the m arked  rides are crossed, and  to  give the 
m axim um  o f p loughing  tim e for the to ta l w ork ing  tim e o f  the equipm ent.

In 1952 w ith the use o f  headlights and  w orking a doub le  shift an  average o f 
sixty acres per week was ploughed  w ith one p lough, the m axim um  fo r one week 
being seventy-eight acres. A detailed  costing  o f  a three week period , allow ing 
for all possible charges includ ing  tran sp o rt, deprecia tion , fuel, wages and  over
heads, show ed th a t 193 acres had  been p loughed fo r a  to ta l cost o f  £309 16s. 8d. 
o r  £1 12s. per acre.

The original p loughing w ith the tine p lough gave a furrow  w hich was 
approx im ate ly  nine inches deep. It had , how ever, been decided afte r m uch 
though t th a t the best p lan ting  position  was in  the tined area  in  the b o tto m  o f  the 
furrow , an d  it was evident th a t all th a t was necessary was to  rem ove the skin 
o f  peat so tha t a setting  to  give a fu rrow  o f  only fou r inches deep was necessary 
over m ost o f  the area. T he se tting  fo r a shallow  fu rrow  has the added  advantage 
o f  reducing the d rag  on the trac to r  an d  so perm its deeper cu ltivation  by the tine.

O ne unexpected bu t very satisfying result o f  the p loughing  was the 
developm ent o f  vertical drainage. P rio r to  the ploughing, the “ iro n  p a n ” 
being im pervious to  w ater had led to  w aterlogging o f  the surface layer and 
considerab le run -o ff du ring  very w et w eather. T his run -o ff had  cu t channels 
in the p ea t and eventually in to  the red till, fo rm ing  deep steep-sided gullies. 
W ith vertical d rainage an d  c o n to u r p loughing  th is run -o ff had  been arrested , 
areas w hich had  previously been very w et have d ried  ou t, an d  virtually  no 
trad itio n a l d rainage has been necessary.

F o r all species one-plus-one p lan ting  stock gives the best results an d  has 
been used fo r a lm ost all the p lanting . T his sm all p lan ting  stock, p lan ted  in
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the furrow , has the benefit o f  tw o years’ com parative  shelter du rin g  w hich to  
becom e established. In  add ition , p lan ting  is easy an d  an  average o f  1,200 
p lan ts  per m an per day is the norm al. A ll species are given \ \  ozs. o f  g round  
m ineral pho sp h a te  per p lan t spread ro u n d  the ro o ts  du ring  the sum m er afte r 
p lanting .

Speym outh  is a  pine area. Scots p ine has been the m ain species used w ith  
E u ro p ean  larch  in  sparse m ixture. O n the very exposed sites, Pinus contorta  
has been p lan ted , in  pure  b locks an d  in m ix ture w ith  Scots pine. Belts o f  
Japanese  larch  have been p lan ted  as fire breaks. In  add ition  a num ber o f  o ther 
species such as beech, red oak  an d  birch  have been p lan ted  in sm all g roups.

T he rates o f  g row th  observed so far have been very encouraging. T he 
follow ing exam ples o f  the P.53 p lan ting  taken  in  the au tu m n  o f  1955 are 
typical:

Lodgepole pine. T op  height 26 inches
A verage cu rren t grow th 10 .,

Scots pine. T op  height 20 „
A verage cu rren t g row th 9 „

Japanese larch. T o p  height 40 „
A verage cu rren t grow th 16 .,

W ith in  a few years afte r p loughing  the changes in vegeta tion  are very 
noticeable. T here is a  fairly  strong  grow th o f  D eschampsia flexuosa  an d  the 
h ea th er becom es v igorous. In  the furrow s there is a  w ide variety  o f  ag ricu ltu ral 
weeds which are th o u g h t to  have been in troduced  w ith the nursery  stock.

So fa r we know  th a t a vigorous tree crop  has been established on these 
p o o r  sites a t a  very reasonable cost, bu t, as the system  o f  cu ltiva tion  is only 
five years old, little is yet know n o f  the p robab le  ro o t developm ent. O n o ther 
types o f  p loughing  it is know n th a t the trees develop an eccentric ro o t system  
w hich tends to  follow  the line o f  cu ltivation . In  tine p loughing  it can  be 
supposed  th a t the m ain  ro o t system  will be confined to  the narrow  tined  area. 
W e hope th a t w eathering o f  the und istu rbed  d rift betw een the furrow s will 
allow  ro o t penetra tion  to  give the trees added  stab ility  and a plentifu l supply 
o f  nu trien ts, b u t recent investigations suggest th a t a m ore com plete cu ltivation  
is necessary on such sites.

J A P A N E S E  L A R C H  O N  A N  A R E A  O F  
R A N K  W E E D  G R O W T H

By R. B. H A R T  
Forester, South Scotland

By its extrem ely fast g row th an d  luxurious foliage and  consequent heavy 
litter fall, Japanese larch  has com e to  be recognised as a  very useful tree to r  the 
reafforesting  o f  felled an d  neglected w oodland , w here the qu ick  suppression 
o f  weed an d  coppice grow th  is very desirable. These sites having generally 
a  good fo rest soil, the weed grow th is usually very ra n k  in  bracken , w illow  herb , 
w hin, b ram ble, grasses, etc., as well as coppice o r n a tu ra l g row th  o f  b irch , and  
the raising  o f  a Japanese larch  crop  has its ow n difficulties peculiar to  th is type 
o f  site. T he m ain essential, afte r good p lan ting , on such fast grow ing areas is
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to  weed sufficiently, an d  it is on  th is very prac tica l p o in t th a t the w riter w ould 
say a few w ords, in  the stro n g  conviction  th a t i t  is the  lack o f  sufficient w eeding 
w hich causes so m any ugly an d  m is-shapen trees in som e Japanese la rch  
p lan ta tions.

N o rm al w eeding is qu ite  inadequa te , i.e., once du ring  the sum m er. Tw o, 
o r in  extrem ely grow thy  areas three, w eedings du ring  the first tw o years, are  
essential to  keep the low er b ranches from  being suppressed  an d  ro tted , an d  
to  allow  the p lan t to  grow  u p rig h t an d  as a  balanced tree. W here th is is neglected, 
o r canno t be done fo r lack  o f  tim e, a lthough  there m ay be few ac tua l dea ths, 
m any o f  the p lan ts p u t all their g row th  in to  the leader, an d  a t the end o f  the 
first season are spindly  w ith  little side foliage. In  the  second an d  th ird  seasons 
they  becom e very tw isted an d  to p  heavy because the  stem s have n o t th ickened  
sufficiently to  ho ld  them  u p rig h t in dense weed grow th. T his results in m any 
cases in  the p lan ts  lying on the g ro u n d  o r having  bad ly  tw isted  stem s an d  p o o r 
ro o t hold . P loughing  is o f  g reat assistance in  w eed suppression , an d  good  
g row th  above an d  below  ground . W here p lough ing  is really  effective the good  
form  an d  n a tu ra l balance an d  firm  ro o t ho ld  are very m arked .

W here “ lying over” occurs frequently , as it  m ay in  som e particu larly  
weedy an d  exposed areas, it is necessary to  do  som eth ing  a b o u t it in  o rd er to  
get a w orthw hile crop , an d  stak ing  has been tried  qu ite  successfully on  trees 
th ree to  six feet high. T he best m eth o d  has been to  use tw o su itab le side 
branches tw isted to  fo rm  a figure eight an d  tied w ith  tw ine beh ind  a  stake 
driven firm ly in to  the ground . This has been found  to  assist m any  trees to  
straigh ten , to  becom e b e tte r balanced  an d  to  gain a  good  ro o th o ld  afte r an o th er 
grow ing season, though  in som e cases it will take tw o grow ing seasons.

Tw o weeds th a t are very d estruc tive  on young  Japanese  la rch  trees are 
w hin and  b ram ble, w hich if  n o t kep t well suppressed have the effect o f  causing 
m uch  m alfo rm ation  o f  trees up  to  five o r six feet high by con tin u al w hipping 
an d  bruising  o f  the stem  an d  branches. This dam age is sim ilar to  th a t caused by 
late th inning.

Finally, it m ay be o f  in terest to  m en tion  th a t in  the July, 1956, issue o f  
Entopath News, in an  article on  the blow ing o f  young  pop lars, i t  is m en tioned  
un d er “ A  C on troversia l P o in t” th a t “ there is a  stro n g  im pression  . . . th a t 
those  trees w hich have been p runed  soon  afte r p lan ting , have been m ore often 
b low n over th an  unp ru n ed  trees” . M ay  a  para lle l n o t be d raw n betw een the 
behav iou r o f  the Japanese la rch  w hich has been “ p ru n ed ” by heavy weed 
grow th  and  its ro o t system  bad ly  restric ted , an d  th e  p o p la rs  p ru n ed  soon  afte r 
p lan ting  w hich will also be top  heavy, ill balanced , a n d  o f  p o o r  ro o t system?

T H E  E C O N O M I C  A P P R O A C H  T O  W E E D I N G  IN  T H E  
E S T A B L I S H M E N T  O F  T R E E  C R O P S

By B. R . H A M M O N D  
Forester, Sou th -W est England

T here can  be little d o u b t th a t a considerab le percentage o f  the cost in 
p roducing  a  sa tisfactorily  stocked  tree cro p  is ab so rbed  by w eeding, an d  a 
closer study o f  th is  op era tio n  m ay well p rove o f  value.

It is, I feel, im p o rta n t to  bear in m ind  a t  all tim es th a t the purpose o f
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w eeding is to  allow  the young trees to  develop w ithou t damaging  in terference, 
an d  to  ensure the ir leaders have u n o bstruc ted  passage in the ir upw ard  grow th.

In practice it is m ore usual th an  no t to find a w eeding “ com plex”  in the 
m inds o f  the w orker, his a ttitu d e  generally is “ I p lan ted  the trees, and  I am  here 
to  see th a t they grow  to  the exclusion o f  everything else” . T his is no d o u b t 
an adm irab le supposition , b u t in a  stric t econom ic sense, qu ite  a m isguided one.

All w ho have had charge o f  w eeding opera tions know  only too  well the 
constan t rem inders necessary n o t to  weed sm all grasses, etc., w hich are do ing  
no harm  to the grow th o f  the tree crop  w hatever, an d  it is com m on to find 
afte r the efforts o f  the w eeding gang, pathetic  lines o f  sm all trees standing  
naked and  unasham ed, am idst a  fo rest floor resem bling a  trim  brow n w aste— 
this is possibly o f  considerab le pride to  the w orkers, bu t is largely w asteful and  
qu ite unnecessary.

The first essential therefore is to  instil in to  the m inds o f  the forest w orkers, 
just how  m uch w ork  is needed (a very difficult and  un thank fu l task) an d  secondly 
and o f  even m ore im portance, to  give them  clear and concise instructions as to 
which weeds are definitely harm ful, and  w hich do  little o r any harm .

It is the la tte r po in t th a t is not fully understood  by a large num ber o f  
people, and  a sho rt review o f  the m ore com m on weeds may be o f  interest.

Possibly the m ost harm ful and  universal o f  all forest weeds is b racken, and 
the com m on fau lt in dealing  w ith this is failure to  a ttack  it early  by w hipping 
ra th e r than  by cu tting  it a t g round  level la ter on w ith a  hook . It m ight be 
argued the weed is so v igorous th a t it is im possible to  deal w ith it in this way 
over large areas, bu t it canno t be denied w hipping is faster an d  thus cheaper 
than  cu tting , an d  the w eakening effect in early  w hipping is o f  im m ense value, 
and  an o th er im p o rta n t b u t less rem em bered p o in t is th a t the w hipping o f  
uncurled fronds m inim ises considerably  the fire risk th a t results from  the 
w ithering o f  fully expanded  fronds if  cu t la ter on.

A p art from  bracken , the m ajority  o f  forest weeds localise them selves 
accord ing  to  soil types, elevation, p roxim ity  to  the sea, etc., b u t generally they 
can be classed as w oody, herbaceous, o r grassy.

O f the w oody type o f  weeds, possibly hea ther, honeysuckle, b lackberry  
and  broom  constitu te  w hat m ay be described as the b lack sheep, which m ust be 
ruthlessly a ttacked  from  the early  years— all can  well be left un til the end o f  
June before cutting . A po in t to  rem em ber here is, if  by close inspection only  a 
very small percentage o f  p lan ts are actually  being sm othered , it is better to  let 
these few struggle fo r existence an d  to  delay the w eeding so th a t it need only 
be done once, ra th e r than  pu t the m en in, an d  have to  go back again in an o th er 
tw o m onths. Experience has show n th a t the percentage o f  com plete loss 
th rough  heavy w ood weed type suppression is very sm all, p roviding the crop  is 
tho rough ly  weeded before snow, or weight o f  weed grow th, bury  the small 
plants.

The herbaceous weeds include such prolific croppers as willow herb, 
foxgloves, nettle, w ood spurge, d o g ’s m ercury, etc. Possibly the effect o f  all 
these, w ith the exception o f  willow herb , is considerab ly  overestim ated  as to  
the dam age they do. T he sm aller g round  weeds such as d o g ’s m ercury  and  
bluebell, can safely be com pletely ignored, an d  w ith  the exception o f  the denser 
patches o f  willow herb , one w eeding tow ards the end o f  the grow ing season 
shou ld  be sufficient. M any  o f  us have w itnessed m en diligently cu tting  d o g ’s 
m ercury  and  bluebell, a  pointless and  thoroughly  w asteful p rocedure w hich 
should  be u tterly  stopped.
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O f the grasses, here m uch depends upon  the species to  be grow n, and the 
type o f  g ra s s ; on m any occasions on dow nland  chalk  areas, where beech is the 
m ajor species, considerab le harm  can be done by over-cu tting  o f  even dense 
grass. It should  be always borne in m ind th a t beech is particu larly  susceptible 
to  sun scorch, an d  grass p ro tec tion  is invaluable as a safeguard  against this, 
generally weed your grass areas late (if  necessary a t all), except w here oak  crops 
are to  be grow n. O ak  is particu larly  unhappy  in dense grass, an d  here it m ay 
be necessary to  weed m ore often  and  m ore tho rough ly  than  in any o ther weed 
c ro p  excepting bracken.

A no ther im p o rtan t point as regards the econom ics o f  w eeding is careful 
study o f  the area  concerned. It is for exam ple easy to  overlook  the fact th a t 
trees grow, as well as the weeds, an d  w ith such rap id  grow th  as is found  in  larch, 
for exam ple, an area tha t m ay look as if it requires im m ediate w eeding m ay look 
qu ite  happy  six weeks later. A  rough bu t p robab ly  co rrec t guide therefore is to  
concen tra te  early w eeding on you r slow-growing  ligh t-dem anding  species, and 
leave you r Iight-dem anding/fl.rl-grow//7g ones until la ter, w ith your shade-bearers 
always the last.

T here are several factors th a t conflict w ith th is guide how ever, which 
can n o t m ake it one always to  be follow ed, an d  it is here th a t the skill and 
know ledge o f  the superv isor is o f  such im portance.

F or exam ple, study o f  the site, especially as regards to  m oisture con ten t 
and  m oisture ho ld ing  ability , is essential. H ow  m any foresters for instance have 
w ished sincerely in long periods o f  d rough t, th a t they had  not been so zealous in 
w eeding early, on  dry  exposed sites. A lthough  possibly a slow -grow ing light- 
dem ander is p lan ted , it m ay be vitally im p o rtan t to  delay w eeding to  p ro tect 
the crop , and it m ay be necessary to  weed your w etter areas first, m erely to  
retain  this p ro tection  on the m ore exposed sites.

Viewed broadly  therefo re w eeding is a com plex an d  extrem ely difficult 
opera tion  if the m ain purpose o f  it is kept to  the fo refron t, th a t is to  get a 
sa tisfactory  num ber o f  trees o u t o f  the weed grow th , in the quickest possible 
tim e, at the low est possible cost.

Lastly the m ain econom ic factor, th a t is the m en w ho do the w ork, should 
be m ade to  understand  th a t, how ever carefully  they clear the weeds from  the 
trees, in cold hard  cash their efforts are undesirab le if  m ore th an  the m inim um  
necessity o f  w ork is done. In ten years tim e all traces o f  their hand iw ork  will 
have d isappeared , an d  only sad red figures on the debit side o f  the cost accoun t 
be left to  rem ind them  o f weeding costs.

A N O T E  O N  S O M E  M I X E D  C O N I F E R  P L A N T A T I O N S
IN  M I D - W A L E S

By G . J. F R A N C IS  
D istrict Officer, North Wales

In M arch , 1932, b rief notes appeared  in the F orestry  C om m ission Jo u rn a l 
on  a p lan ta tio n  near C arno , M ontgom erysh ire. The follow ing notes aim  to 
give a sum m ary  o f  the observations m ade in 1932 and  a record  o f  observations 
m ade in 1955. In add ition  a descrip tion  is given o f  a p lo t o f  pure S itka spruce 
ad jo in ing  the mixed conifer p lan ta tio n — the pure S itka was no t described in 
the notes m ade in 1932.
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Summary of Observations made in 1932

Situation. A n exposed hill to p  a t 1,200 feet.

Climate. M oist: ra in fa ll p robab ly  betw een 50-60 inches per annum .

Soil. Seven-inches d a rk  loam  on a com pact sub-soil o f  red-yellow  clay loam . 

Vegetation. F ine grasses, b racken  an d  gorse.

T he follow ing notes were given on sm all p lo ts o f  regular m ixtures:

A . Japanese Larch/C orsican Pine
Fifty  per cent m ix ture in a lternate  row s a t feet spacing.
Japanese Larch
W ind  bent, slight tendency to  corkscrew  stem . H eigh t 21 feet.
Corsican Pine
S tra igh t an d  well shaped. H eight 16 feet.

B. Japanese L arch /S itka  Spruce
Fifty  per cen t m ix ture in  a lternate  row s a t 4^ feet spacing.
Japanese Larch
A s fo r A  b u t m ore branchy. H eight 19 feet.
S itk a  Spruce
L eaders have suffered from  w hipping by Japanese larch branches. F o rk ing  
o f  leaders is in evidence. H eigh t 16 feet. 40 per cent o f  S itka spruce 
suppressed by Japanese larch.

C. N orw ay Spruce/C orsican Pine
Tw o row s C orsican pine, one row  N orw ay spruce, a t feet spacing. 
N orway Spruce
T hose in  canopy o f  good form . H eight 10 feet.
Corsican Pine
G o o d  form . H eight 15 feet.
65 per cent o f  N orw ay spruce suppressed.

D. N orw ay Spruce/Scots Pine
Fifty  per cen t m ixture in a lternate  rows a t 4-  ̂ feet spacing.
N orw ay Spruce
G o o d  form . H eight 10 feet. 50 per cent suppressed.
Scots Pine
P o o r form . H eigh t 13 feet.

N o  p lo ts o f  these species p lan ted  pu re  fo r com parative purposes.

Japanese larch  too  quick  grow ing fo r C orsican p ine an d  sta rts  too  quickly 
fo r S itka spruce, though  the S itka spruce will p robab ly  overtop  the Japanese 
larch  if  they do get stronger.

S itka spruce m uch m ore liable th an  N orw ay spruce to  dam age to  its leader.

C orsican p ine /N orw ay  spruce seems to  be a bad  m ix ture and the N orw ay 
spruce/Scots pine has little to  com m end it.

I t w ould appear th a t pure N orw ay  spruce w ould ob ta in  a better result 
th an  the Scots pine under these cond itions o f  soil an d  clim ate.
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Past Treatment and History

The m ixed conifer p lan ta tion  was p lan ted  in  1920 by the late L o rd  D avies 
o f  L landinam  on the advice o f  the late M r. F raser S torey; a  pure p lo t o f  S itka 
spruce was p lan ted  in 1915. B eating up  was carried  o u t fo r tw o years afte r 
p lan ting  and  great care w as taken  to  beat up  the a rea  exactly species fo r species. 
T herea fter there is no  record  o f  any trea tm en t un til 1952.

Early in 1952 the p lan ta tio n  was purchased  by the F orestry  C om m ission 
an d  in A ugust o f  th a t year a  th inn ing  was carried  ou t. A lthough  the th inn ing  
was follow ed by gales and the area  faces the d irec tion  from  w hich the w orst 
gales cam e, no  w indfall occurred . In  the gales o f  N ovem ber-D ecem ber, 1954, 
very slight w indfall occurred . T he dam age was confined to  tw o o r th ree groups 
o f  a few trees in  the pure  p lo t o f  S itka spruce an d  ind iv idual iso lated  trees in 
the mixed conifer p lan ta tion .

Condition of the Crop in 1955

A . Japanese Larch/C orsican Pine
Japanese la rch  ra th e r w indbent and constitu te  85 per cen t o f  the crop. 

A lm ost all the C orsican  pine has been crow ded  ou t. T he C orsican  pine do, 
however, show  signs o f  benefiting from  a th inn ing  carried  o u t in A ugust, 1952.

Japanese L arch— M ean H e ig h t= 4 2  feet. T o p  H e ig h t= 4 9  feet.
C orsican  Pine — M ean H e ig h t= 3 3  feet. T o p  H eight =  38 feet.

B. Japanese L arch /S itka  Spruce
T he Japanese larch are ra th e r w indbent; they m ake up 70 per cen t o f  the 

to ta l crop  and  the ir g row th  is vigorous. T he S itka spruce are o f  good  fo rm  b u t 
h a lf  o f  the orig inal cro p  has been crow ded  o u t by the Japanese la rch  in the 
earlier years.

Japanese L arch— M ean H e ig h t= 4 6  feet. T o p  H e ig h t= 5 0  feet.
S itka Spruce — M ean H e ig h t= 4 6  feet. T op  H e ig h t= 5 0  feet.

C. Corsican Pine/ Norw ay Spruce
C orsican  pine is generally o f  p o o r form  w ith  very th in  crow ns. H ow ever, 

it does show  signs o f  benefiting from  the th inning. M any  o f  the N orw ay  
spruce have been suppressed, b u t w here they and  the C orsican  pine are o f  
sim ilar height, they are o f  good  form . T here  is evidence o f  Fom es annosus in 
the N orw ay Spruce. T he incidence o f  occurrence does n o t ap p ear to  be high 
no r the sta te o f  infection  to  be advanced.

C orsican  P ine — M ean H e ig h t= 3 3  feet. T o p  H e ig h t= 3 8  feet.
N orw ay Spruce— M ean H e ig h t= 3 3  feet. T o p  H e ig h t= 3 9  feet.

D. Norway Spruce/Scots Pine
N orw ay spruce generally o f  good  form , particu larly  w here th inn ing  an d  

suppression  have resulted in  a  g roup  o f  pure N orw ay  spruce. Scots p ine was 
o f  very p o o r form  an d  rough  g row th  w hether occurring  in pure groups o r in 
m ixture w ith  N orw ay  spruce.

N orw ay  Spruce— M ean  H e ig h t= 3 3  feet. T o p  H e ig h t= 3 9  feet.
Scots P ine — M ean H e ig h t= 3 2  feet. T o p  H e ig h t= 3 4  feet.

A Pure Plot of Sitka Spruce

A djoin ing  the m ixed conifer p lan ta tio n  described above is a  pure p lo t o f 
S itka  spruce p lan ted  in  1915. T he site o f  this p lo t is a fairly  steep slope, an d
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the vegetation  on either side o f  the p lo t consists m ainly o f  b racken. The 
na tu ra l drainage is good an d  the soil cond itions sim ilar to those in the mixed 
conifer p lan ta tio n . T he site is exposed and the aspect east elevation 1,100 to  
1,200 feet.

U ntil A ugust, 1952, w hen a first crow n th inn ing  was m ade, no trea tm en t o f  
any kind had  been carried  ou t. The th inn ing  was cau tiously  done and  very 
few w indfalls have occurred . T here is still considerab le evidence o f  previous 
neglect. T he crow ns are poorly  developed and  the stem s show  com paratively  
little taper.

S itka Spruce— M ean H eight =  55 feet. T op  H e ig h t= 6 0  feet.

T he follow ing volum e m easurem ents were ob ta ined  in th is plot. Y ield 
Table F igures are included in brackets for com parison . (Q uality  C lass V.) 

T hinnings 1,000 cu. ft. per acre (1,660)
S tanding  . .  4,015 „ „ „ „ (3,190)
T o ta l Y ield . .  . .  5,015 „ „ „ „ (4,850)

(The volum e o f  1,000 cu. ft. per acre th innings is an approx im ate  one.)

Discussion

T he o u ts tand ing  po in t in the h istory  o f  this p lan ta tion  has been the 
com plete lack o f  a tten tion . In fact there is no record  o f  any trea tm en t having 
been carried  ou t until 1952. This has probably  con tribu ted  to  the suppression 
in the earlier years o f  the less vigorous species in the m ixtures, e.g., C orsican 
pine an d  N orw ay  spruce in m ixture w ith Japanese larch. In the case o f  the 
only pu re  crop , S itka spruce, the lack o f  trea tm en t has resulted in the develop
m ent o f  p o o r crow ns and stem s with little taper. G enerally  speaking the to tal 
c ro p  yield does not seem to  have been a ffec ted ; how ever the stand ing  volum e 
afte r th inn ing  is greatly  in excess o f  the yield table figure. T his po in t is illustrated  
by the figures given for the pure S itka spruce plot.

S itka spruce is generally v igorous and  healthy, and  the exposure has little 
o r no  effect upon it. Japanese larch is generally w indbent but vigorous in 
grow th. T he N orw ay spruce tends to  be suppressed in all the above m ixtures, 
except occasionally when w ith Scots pine. O n this site Scots pine is invariably 
o f  very poo r form  an d  rough  grow th. C orsican pine does grow  m oderately  
well b u t has th in  foliage and  very p o o r crown developm ent. It does not appear 
th a t it will survive m uch longer on th is site.

S O M E  N O T E S  O N  T H E  M A N A G E M E N T  O F  
N A T U R A L  A S H  C R O P S

By B. R . H A M M O N D  
Forester, South- W est England

In the F orests o f  M occas an d  A conbury , H erefordshire, tw o units lying 
to  the no rth  and  west o f  H ereford  respectively, on sites w hich have good 
fertile loam  soils over the Old Red S andstone, and  bo th  being a t elevations 
from  300 to  900 ft. above sea level, extensive areas o f  na tu ra l ash exist, o f  
varying age, and  o f  exceptionally  fine quality .
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The tw o F o rests  are in teresting  as regards th is prolific ash grow th, as 
g roups can be found  o f  m any different ages, an d  lessons can  be learned  from  
the ir presen t condition  w hich m ay be o f  in te rest fo r fu tu re  guidance.

It appears th a t the p ast practice, before the w oods were taken  over by the 
C om m ission, has been to  trea t n a tu ra l ash as a  cro p  capable o f  tak ing  care o f 
itself up  to  twenty-five years o r even older, an d  the policy appears to  have been 
to  leave the na tu ra l clum ps severely alone. W hen lab o u r o r o ther w ork  allow ed, 
the clum ps w ere inspected and  the better trees selected in the norm al way.

R ecently  a t M occas I have h ad  occasion to  exam ine m any o f  these clum ps 
carefully, an d  the first p o in t th a t has struck  m e is th a t in m y view a very large 
percentage o f  fine ash has been spoiled by th is system . C oarse, forked an d  b a d 
shaped  trees have in m any cases destroyed  w ell-shaped trees, and in m any 
instances large areas now  exist com prising  only sh o rt m isshapen ash , w hich 
have com pletely dom ina ted  the finer and stra igh t-bo led  trees.

It appears to  me therefore th a t na tu ra l ash  m ust have careful trea tm en t 
from  the s ta rt, as from  m y ow n careful inspection I have observed th a t ash 
a t from  fo u r to  six years o f  age is very m ixed in type, b u t a t this age there is 
am ple good quality  stock. W hereas I have personally  th inned  clum ps o f  from  
fifteen to  tw enty years o f  age, and  had  difficulty in finding sufficiently good 
trees to  form  an even and  reasonab le stocking, and  in m any cases bad-shaped  
trees have had to  be accepted in o rder to  keep a reasonable g round  cover and 
canopy.

T here is little d o u b t th a t all the natu ra l ash  on the tw o un its  concerned  could  
have been o f  first quality , b u t the policy o f  w aiting so long  before attend ing  
to  the crop  has resulted , in m y view, in irreparab le  w astage and  loss o f  m uch 
o f  the best o f  the crop , and  I w ould  strongly  advocate a tten tion  to  na tu ra l 
ash from  a very early  stage.

It is ap p a ren t in  m ost ash crops, when n a tu ra l, th a t the abundance o f  seed 
p roduces a g reat density  o f  seedlings, possibly far m ore than  any o ther crop, 
except som e natu ra lly  regenerated  conifer stands, o r an occasional heavy 
sycam ore m ast. A lthough  th is m ay be highly desirable, unless alm ost im m ediate 
steps are taken  to  assist the crop , the very excessive density  m ay cause inheren t 
w eakness o f  stock from  the sta rt. A lthough  I have no concrete p roof, o ther than  
by close observa tion  o f  young  ash  a t this stage, I am  o f  the op in ion  th a t this 
w eakening w hich m ust occur th rough  g reat density , has a close re la tionsh ip  to  
la ter a ttack  by the ash shoo t m o th . This m ay possibly be borne o u t by the 
fact th a t in crops o f  from  tw enty to  th irty  years, noticeable exceptions to  dam age 
from  th is m o th  are the well grow n hea lth iest look ing  trees, w hich although  n o t 
often  as heavy in  tru n k  fo rm  as the affected trees, as a general rule occur in  the 
m ore open  areas o f  the crop . This is n o t easily seen, as in dense un trea ted  
ash the density  is such th a t there are few places w here trees are n o t closely 
packed  together; b u t even when this is so, observing closely the stem  position  
o f  such trees from  the ir neighbours will as a rule confirm  th is fact.

A  fu rth e r p o in t in  connection  w ith  term inal b u d  dam age is the m ethod  
em ployed in  rem oving bad-shaped  stem s. M o st fo resters know  the  length  o f  
ash  in  a dense cro p  m akes rem oval an  aw kw ard business, the tree to  be rem oved 
is often  fo rked  o r crooked , an d  afte r cu tting  catches in the stand ing  crop , w ith 
a  resu lt it is shaken  an d  w riggled to  free it, w hich often  causes considerab le 
dam age. I w ould  strongly  recom m end care being used in  the rem oval o f  every 
such tree, never push ing  it fo rw ard  th ro u g h  the crop , b u t w ithdraw ing  it 
carefully backw ard , thus do ing  as little dam age to  the term inal buds o f  the 
stand ing  trees as possible.
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T o sum  up  therefore, I w ould  suggest n a tu ra l ash crops be inspected as 
soon  as possible afte r appearance, dense m asses should  be th inned , by h and  if 
necessary, and  crow ding  in  g row th  elim inated  as soon  as possible.

D uring  the next ten years careful w atch  shou ld  be kept, an d  each year, all 
coarse, fo rked  and w hip trees also elim inated , and  well grow n b u t fo rked  stem s, 
pruned .

T he stocking should  be reduced yearly un til a stem  spacing o f  a t least 
fo u r-an d -a-h a lf  feet is reached by ten to  twelve years.

This will no  d o u b t reduce considerably  the volum e o f  early  th inn ings, bu t 
in  m y op in ion  will ensure a fa r higher percentage o f  well shaped  stem s from  
w hich it will be far less difficult to  select the la te r final crop , while the m ajo r 
th inn ings will be o f  fa r g rea ter value.

C U L T I V A T I O N  O F  W I L L O W S  F O R  B A S K E T  M A K I N G

By K . G. STO TT, B.Sc.
W illow Officer, Long Ashton Research S ta tion , Bristol

B asket m ak ing  is one o f  the oldest industries in this coun try . Evidence 
o f  its g rea t an tiqu ity  is prov ided  by w ickerw ork fragm ents w hich were unearthed  
from  the G las to n b u ry  L ake Village, 100 B.C. By com parison , the grow ing o f 
willow  as a com m ercial crop  is com paratively  recent, dating  only from  ab o u t 
1800 A .D . W illow  grow ing flourished in  the n ineteen th  cen tury  b u t ow ing to 
fo reign  com petition  it declined, and o f  6,000 acres grow n in  1925 only 2,000 
acres now  rem ain , and  o f  these 1,300 acres are in Som erset.

Iso la ted  willow o r “ w ithy” beds occur in the river valleys o f  E ast A nglia 
an d  the M id lands b u t the m ajority  o f  willows grow n in B rita in  today  com e from  
the m oors in the L an g p o rt area  o f  m id-Som erset. O f all the Som erset m oors 
only those d rained  by rivers Y eo, P a rre tt and  T one have been found  suitable 
for willow grow ing. They have ab u n d a n t w ater and  good drainage, due to  a 
well m ain ta ined  system  o f  ditches an d  pum ping  sta tions. T he soils are n o t acid 
an d  consist o f  clay an d  alluvial deposits overlying well hum ified peat. T he soils 
in w hich willows are grow n are designated  as to  the M idelney and  Sedgem oor 
series in  the Soil Survey o f  G re a t B ritain . They are fully described in the Survey’s 
m em oir— The Soils o f  the Glastonbury D istrict o f  Som erset, H .M .S .O ., 1955. 
In  som e m oors the soil is con tinually  being enriched by silt deposited  du ring  the 
w inter floods. T hough  these conditions are ideal, the successful m odern  develop
m en t o f  basket willows in Som erset and  the predom inance o f  the a rea  today  owe 
m uch to  the late M r. H . P. H u tch inson , W illow  Officer a t L ong A sh ton  R esearch 
S ta tion  from  1922 to  1939.

T he willows (S a lix ) are a large genus widely d istribu ted  th ro u g h o u t the 
w orld  an d  the m any species are frequently  fu rth e r sub-divided in to  varieties. 
In  G re a t B rita in  the m ajo rity  o f  basket willows grow n com m ercially  are varieties 
o f  S a lix  triandra, though  those o f  S a lix  viminalis and  S a lix  purpurea  a re  locally 
im p o rta n t in the M idlands an d  E ast A nglia.

In  Som erset, w here S a lix  triandra  variety  Black M au l p redom inates, willows 
are grow n in ro ta tio n  w ith grass. In the p rep a ra tio n  o f  a willow bed, g rassland  
is first p loughed in  the au tum n  an d  then repeatedly  harrow ed  the follow ing spring.
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It is m ost desirable th a t the w illow  cuttings, usually  only a b o u t twelve inches 
long, should  be p lan ted  in  clean land. T he cu ttings soon  b reak  in to  grow th  and 
du ring  their first tw o seasons they m ust be carefully  an d  frequently  weeded. 
T his was form erly  done by hand-hoeing  bu t now  sm all pow er-driven cu ltiva to rs 
are used. F rom  the th ird  year onw ards any w eeding requ ired  is done early  in 
the season by sickle. T he shoots o r “ ro d s” from  each stoo l grow  rap id ly  and  
by the end o f  the grow ing season m ay reach ten  feet in height. T he rods are 
cu t annually  bu t are n o t considered fit for sale until the th ird  year afte r p lan ting .

T h ro u g h o u t the grow ing season willows are easily dam aged  by w ind, hail 
an d  fro st an d  are a ttack ed  by a  num ber o f  insect pests o f  w hich the B u tton  T op  
M idge, Rhabdophaga heterobia, the W illow  W eevil, C ryptorrhynchus lapathi 
an d  W illow  Beetles o f  the genera Galerucella an d  Phyllodecta  a re  particu larly  
im p o rtan t. A lso in  som e seasons, the W illow  R ust, M elam psora amygdalinae 
an d  the Black C anker fungus, Physalopora m iyabeana  m ay cause serious dam age. 
C o n tro l is in m any  cases difficult since the n a tu re  an d  lay -o u t o f  the crop  m ake 
it im possib le to  take advan tage o f  recent developm ents in  spray  m achinery .

T he w illow  rods are cu t du ring  the w inter and  spring, are tied  in to  bundles 
an d  then  stacked ready  fo r ca rtin g  away. In  som e o f  the flooded m oors th is is 
still done by b o a t using the  ditches as w aterw ays. A fter carting , the  willows are 
g raded  by length. T he freshly cu t bundles are know n as “ G reen ”  b u t after 
they have d ried  o u t an d  are no  longer alive they are te rm ed  “ B row n” . P o o r 
quality  m ateria l is m arketed  in these form s, b u t be tte r quality  m ateria l is usually  
first processed by the grow ers in to  one o f  tw o erades “ B uff” o r “ W hite” .

Processing consists o f  peeling the bark  off the rods an d  then  dry ing  them . 
“ W hite” rods are p repared  by peeling aw ay the b a rk  from  the ro d s du ring  the 
sh o rt period  when they are ju s t  beginning to  grow. A t th a t tim e the  bark  com es 
aw ay easily from  the w ood  leaving pure  w hite rods. Som e p o ten tia l “ w hite” 
rods a re  left un til the spring  before being cu t an d  peeled, b u t the  m ajo rity  are 
“ p itted ”  before they are  peeled. “ P itting” consists o f  stand ing  cu t w illow  rods 
in w ater in  the w inter as soon as they have been cut, leaving them  there un til 
spring  an d  peeling them  w hen they have begun to  sp rou t.

In  the p rep a ra tio n  o f  “ B uff”  rods, the b a rk  is softened by boiling  the  willows 
in  open  tanks fo r several hours. I t  can then  be easily rem oved, b u t ow ing to  
the release o f  decom position  products, the w ood is sta ined  a  rich  reddish  brow n.

W hen peeled, b o th  “ B uff” an d  “ W hite” rods are spread  along  any co n 
venient fence to  d ry  in  the sun. They are then  bund led  an d  sto red  ready for 
d ispa tch  to  basket m akers all over G re a t B ritain .

Illu stra tions o f  willow grow ing ap p e ar on  the cen tre  pages as p ho tos 16, 
17 and  18.

E U C A L Y P T U S  A T  W H I T T I N G E H A M E  E S T A T E ,
E A S T  L O T H I A N

By G . M . L. L O C K E  
D istrict Officer, Research Branch

W hittingeham e E state, ow ned by L ord  B alfour, lies in the coun ty  o f  E ast 
L o th ian  five miles sou th-w est o f  the tow n o f  D u n b a r an d  six miles east o f  
H add ing ton .
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H ere grow  som e notab le Eucalyptus trees, one o f  w hich is p robab ly  the 
o ldest ou tside A ustralia . This p aren t tree is estim ated to  be 104 years o f  age 
and  has a height o f  ninety-six feet and  an  overall g irth  a t b reast height o f  tw enty- 
tw o feet. A t tw o feet from  the g round  it divides in to  th ree stem s which afte r
w ards divide in to  six m ain lim bs.

In  1861 it w as killed dow n to ten feet from  the g round , bu t in 1894 it 
endured  a tem p era tu re  o f  — 2°F. w ithou t serious injury. It ripens seed every 
year ab o u t Septem ber, and  the seeds germ inate and grow  equally  well if sown 
in au tu m n  o r spring.

T he seed o f  this tree was probably  ob ta ined  from  T asm ania , and Elwes 
and  H enry  give the follow ing in fo rm ation  ab o u t the tree.

“Eucalyptus whittingehamensis . . . varies from  E. gunnii in the absence 
o f  glaucous b loom  on the branch lets and  the leaves o f  the ad u lt p lan t. . . . 
This tree is considered by M aiden , w ho has seen b ranch lets b o th  o f  the 
p a ren t tree an d  o f  its seedlings, to  be E. gunnii b u t it does no t m atch any o f  
the specim ens in  K ew  h e rb a r iu m ,. . .  I t  resem bles E. acervuia in the absence 
o f  glaucous b loom  on the branchlets an d  in the size and  shape o f  the leaves; 
b u t has only three flowers in each unbel and  bears different fruit. It is 
certain ly  n o t E. urnigera. Seedlings o f  the p aren t tree show  considerab le 
varia tion  in the foliage, w hich in som e specim ens together w ith the b ran ch 
lets an d  flowers, is g laucous, an d  this po in ts to  a  hybrid  origin. M oreover, 
som e o f  the seedlings a t least are considerab ly  hard ie r th an  the paren t. 
I have n o t been able to  m ake a study o f  the seedling trees in the fru iting  
stage; b u t I suspect th a t the W hittingeham e tree is a  hybrid , w ith  E. gunnii 
as one o f  the paren ts. T he peculiar u rn-like shape o f  the fru it suggests the 
possibility  o f  E. urnigera being the o ther p aren t, though  the tree a t W hittinge
ham e does n o t resem ble the la tte r  in fo liage” .

B oth E. gunnii an d  E. urnigera are frost-resistan t, an d  the seedlings appear 
to  have inherited  this resistance together w ith the to lerance o f  E. gunnii for 
w et soil conditions.

N earby  on the site o f  the old castle is an  ancien t yew tree under whose 
branches, trad itio n  has it, the m urder o f  D arn ley , the R egent o f  S cotland  and 
h u sband  to  M ary , Q ueen o f  Scots, was p lo tted  in 1567.

A R A U C A R I A S  A T  M O N R E I T H  E S T A T E  
W I G T O W N S H I R E

By G . M . L. L O C K E  
D istrict O fficer, Research Branch

M onreith  E state, ow ned by Sir A ym er M axwell, Bt., lies on a  peninsula 
know n as the “ M achars o f  W igtow nshire” w hich is bounded  on the w est by 
Luce Bay and  on  the east by W igtow n Bay. T he elevation o f  the peninsula 
seldom  exceeds 250 feet, an d  on the west coast a tta in s  this elevation w ithin a 
sh o rt d istance o f  the coast. T he centre o f  the a rea  is undu la ting  an d  the farm s 
are in terspersed  w ith large areas o f  m o orland  o r “ m osses” w hich are usually 
areas o f  u nd ra ined  o r partially  d ra ined  grazing land.

M onreith  lies close to  the west coast and  occupies a  fairly level a rea  o f 
land  w ith  a  north-w esterly  aspect an d  w ith elevations ranging  from  100 to 
150 feet.
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Little R ashnock  P lan ta tion  has an area  o f  two acres and  is one o f  the 
very few p lan ta tio n s o f  Araucaria araucaria in th is coun try . It stands on  a  sm all 
isolated knoll an d  is only partia lly  sheltered  by the su rro u n d in g  p lan ta tions. 
T he date  o f  p lan ting  is believed to  be 1910 b u t ring  coun ts taken  in 1956 show  
the age to  be forty . T he seed w as n o t taken from  any o f  the large Araucarias 
on  the estate  bu t is repu ted  to  have com e from  the avenue a t C astle K ennedy 
Estate, near S tran raer, which is the p roperty  o f  the Earl o f  S tair.

T he follow ing in fo rm ation  on the stand  was taken  in Ja n u ary  o f  this year.

A rea o f  p lo l= tw o  acres.
N um ber o f  trees =  705.
A verage q u a rte r  g irth , breast height =  6 ins.
A verage to ta l h e ig h t= 2 5  feet.
Tallest tr e e = 3 6  feet.
A verage height to  3 in. d iam eter to p = 2 I  feel.
T o ta l v o lu m e= 3 ,1 7 0  hoppus feet per acre.
M ean volum e per tree=4-} hoppus feet.

T here is evidence o f  coning on several o f  the trees, bu t the p lan ta tion  has 
been open to  grazing and  any regeneration  has been destroyed. T here are 
several d istinct types o f  tree presen t o f  which the tw o m ain ones are (a) a  tall 
slender type and  (b) a squat, short-bo led  type. H eight increm ents o f  all types 
are now  generally sm all and am o u n t to  only a few centim etres per annum . 
Q uite  a num ber o f  the trees have also died recently  from  an  obscure cause.

This p lan ta tion , although  o f  considerab le in terest, is unlikely to  encourage 
the grow ing o f  Araucaria  as a com m ercial p roposition  in this coun try . Its 
use as shelterbelt species is, how ever, well w orth  considering. In m ore sheltered 
spo ts, specim en trees have show n fairly rap id  g row th  b u t it is a species w hich 
is now  o u t o f  fashion and existing specim ens are confined to  parks an d  gardens. 
T he species was first in troduced  in to  this coun try  in 1795 bu t it was no t widely 
p lan ted  until 1844 when W illiam  L obb sent a considerab le am o u n t o f  seed to 
this coun try  and m ost o f  the o lder trees date  from  this in troduction .

N O T E S  O N  S O M E  N O R T H  A M E R I C A N  T R E E S  

By D. L. SH A W  
Forester, N orth Wales

T hough  the trees described are no t accepted, so far, as m ajo r species in 
o u r afforesta tion  schem es, we have p lan ted  them  over a  restric ted  area, an d  as 
am enity  features, and  these notes m ay provide som e backg round  in terest.

E astern  W hite P ine (Pinus strobus)

T he w hite p ine is the largest conifer grow ing east o f  the R ocky M oun ta in s. 
A t m atu rity  it stands from  90 to  150 feet tall, occasionally  a tta in in g  200 feet. 
H isto ry  records th a t th is tree figured on a seventeenth  cen tu ry  M assachusetts 
coin an d  on th a t co lony’s flag, w hich flew from  co lon ial ships in  the A m erican  
W ar o f  Independence R evolution .
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W hite p ine rarely  grow s in  pure  stands, b u t in associa tion  w ith  deciduous 
trees such as m aple, beech o r b irch  or w ith  o ther pines. U p  to  the early  years 
o f  the presen t century , this tree furn ished  the b est know n an d  ligh test quality  
tim ber to  the A m erican  trade. M atchm akers an d  sh ipbuilders relied for years 
on  th is tree. T he w ood is soft, light, even-grained an d  easy to  w ork . D u e to  
its con fo rm ation  an d  co lou r it has been p o p u la r as an  o rn am en ta l tree. Since 
1909 w hite pine blister ru s t in festation  has been w idespread, in  the U nited  
S tates as well as in G rea t B ritain.

W estern W hite P ine (Pinus monlicola)
D iscovered by D avid  D oug las in 1831, seeds o f  th is species were sent to 

B ritain , bu t n o t un til 1850 d id  it becom e cu ltivated  here. T he range o f  the 
w estern w hite p ine extends from  V ancouver Island  in the n o rth  to  no rth ern  
Idaho , w estern O regon, sou thern  C alifo rn ia  an d  the m iddle S ierra N evada. 
G row s from  near sea-level in  B ritish  C o lum bia  to  elevations betw een 3,000 
an d  6,000 feet in  O regon. T he largest know n specim en flourishes near the tow n 
o f  E lk  R iver in  Id ah o — 219 feet high w ith a b reast height circum ference o f  
tw enty-one feet th ree inches. T rees seldom  bear fertile cones before reaching 
forty  years. T he w ood is valuable, w hite, straigh t-g ra ined  and  free o f  flaw. 
G enerally , w estern w hite pine grow s in m ix ture w ith w estern hem lock, D ouglas 
fir an d  lodgepole pine. W estern  w hite pine grows in regions w here tem pera tu re  
varies from  — 26° to  + 9 8 °F ., and in rainfall areas o f  betw een 15 an d  60 inches 
annually . U nfo rtuna te ly  it too  is a ttacked  by w hite pine blister rust.

W estern H em lock (Tsuga heterophylla)
C ap ta in  G eorge V ancouver, the English explorer, was in all p robab ility  

the first w hite m an  to  see the w estern hem lock, when he cam e upon it in the 
P uget S ound  area  in  1792. T he species abounds from  Pacific beach areas up 
to  m ile-high m o u n ta in  levels w here annua l rainfall varies betw een 60 and  100 
inches. T he w estern hem lock is m ost ab u n d a n t in W ashington , O regon and  
w estern B ritish C o lum bia and  is the largest o f  the ten know n species o f  th is 
N o rth  A m erican  and  A siatic genus. In  B ritish C o lum bia a  height o f  160 feet 
is n o t uncom m on. G enerally  w estern hem lock is found  in m ix ture w ith o ther 
conifers. T he w ood is fairly un iform  in tex ture an d  straigh t-g ra ined , an d  does 
n o t sp lin ter as readily  as eastern  hem lock. T hree tim es the quan tity  o f  western 
hem lock tim ber goes in to  pu lp  than  in to  lum ber. T he b a rk ’s tann in  con ten t 
averages betw een 12 to  22 per cent, an d  m uch o f  it is used fo r tann ing  leather.

N orthern  R ed O ak  ( Quercus borealis)
This tree is o f  high am enity  an d  o rnam en ta l value an d  is very fast grow ing 

in A m erica. I t has an  extensive range— C anada , th ro u g h  the N o rth -east U n ited  
S tates to  A labam a, w est to  A rkansas an d  thence n o rth  to  K ansas, N eb rask a  
and Iow a. N o rth ern  red  oak  thrives in  areas w here annua l rain fall lies between 
30 an d  55 inches; it dislikes very w et o r very dry  sites, an d  is nearly  always found  
in m ix ture w ith o ther oaks, m aples and  poplars. T he redd ish -b row n w ood is 
heavy, hard  an d  shock resistan t. M ain  uses o f  the tim ber are flooring, house
hold  fu rn itu re , boats, railw ays sleepers, posts and  general construc tion . O ne 
d isadvantage, how ever, is th a t the tim ber is difficult to  dry and  thus tends to  
sh rink  and  split.

This tree w as in troduced  in to  E ngland  an d  F rance  du ring  the first h a lf  o f  
the eighteenth  cen tury  an d  no tab le  p lan ta tio n s exist to -day  in G erm any, 
Belgium  an d  France.
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P R E V E N T  F O R E S T  F I R E S

By D E N N IS  H E A L E Y  
Inform ation Officer, H eadquarters

T he new spaper— national o r local— can be the fo reste r’s g rea test ally in 
the p revention  o f  forest fires. F ac tu a l sta tem ents a b o u t fire danger an d  fires 
are a lm ost always assured  o f  a p ro m in en t place, an d  pay d iv idends by helping 
m ake the public  m ore  aw are o f  w hat they an d  the na tio n  stand  to  lose by a 
m om en t’s carelessness.

T he reader, perhaps n o t having access to  cu ttings from  the Press th ro u g h o u t 
the coun try , m ay n o t be aw are o f  the  ex ten t o f  the su p p o rt the C om m ission 
receives each year in the cause o f  fire p ro tec tion . H ere  is a rep ro d u ctio n  from  
the fro n t page o f  the W eekly Scotsm an  fo r A pril 25th , 1956. I t  speaks for 
itself, m ore especially w hen it is know n th a t it in tro d u ced  a page o f  p h o to g rap h s 
a b o u t fire p revention.

PREVENT FO REST FIRES
A lread y  th is  year, th e  n a tio n  h as lo s t a s  m u ch  y o u n g  tim b er by fire as in th e  w hole  o f  

th e  p rev io u s ten  years  p u t  to g e th er. T h is  s ta rtlin g  fact u n d e rlin es th e  need  fo r  g re a t ca re  d u rin g  
th e  p re sen t d an g e r season . Because it is v ita lly  im p o rta n t  to  a ll o f  us to  p reserve  a  n a tio n a l 
a sse t w hich  is re s to rin g  b eau ty  to  th e  hills, we asked  the  F o re s try  C om m issio n  to  give u s  a  
s ta te m e n t o n  the  p ro b lem . H ere  it  is:

F o re s t fires can  be cau sed  by sp a rk s 
fro m  a  ra ilw ay  eng ine , by th e  carelessly- 
th ro w n -aw a y  c ig are tte  en d , by an y  k in d  o f 
th o u g h tless  a c tio n  w ith  flam e. T o  th e  
fo re s te r  busily  en gaged  a t  p re sen t in co m 
p le tin g  h is p lan tin g  o p e ra tio n s  fo r  the  year, 
the  re c e n t p ro lo n g ed  d ry  spell h as been a 
n ig h tm are .

S ince the  beg inn ing  o f  th e  year, the 
F o re s try  C om m ission  have  lo st a p p ro x i
m ate ly  1,700 acres o f  y o u n g  p la n ta tio n s  fro m  
fire. T h is  figure co m p ares  w ith  a  yearly  
av erage  o f  a ro u n d  77 acres ov er th e  p a s t 
ten  years. T h e  c h ie f  cau se  h a s  been d am ag e  
fro m  ra ilw ay  eng ines se tting  fire to  th e  d ry  
v ege ta tio n  a n d  th ence  to  th e  y o u n g  trees. 
M u irb u m in g  o n  n e ig h b o u rin g  lan d  h as 
a lso  se t o ff several fires w hich  have  escaped  
fro m  th o se  in ch arg e  a n d  b u rn ed  in to  y o u n g  
p lan ta tio n s .

I t  is difficult to  assess the  d am ag e  in 
m oney  values, b u t w h a t is m o re  im p o rta n t 
is th e  loss o f  so m an y  years  o f  g ro w th , an d  
co n seq u en t delay  in rep lac in g  th e  p la n ta 
tions. S uch  is th e  speed  o f  these m o o rla n d  
fires th a t  th e  w o rk  o f  m an y  years  is b u rn e d  
u p  in th e  co u rse  o f  a  few  h o u rs.

T h e  F o re s try  C om m issio n  hav e  th e ir  
ow n  fire figh ting  sq u a d s  a t  a ll la rg e  fo rests 
re sd y  to  go in to  a c tio n  im m ed ia te ly  a  
w arn in g  is g iven. In  a d d itio n , close lia ison  
is m a in ta in e d  w ith  local fire b rigades w hich

have a lread y  th is y ea r sh o w ed  th e ir  
efficiency in  h e lp in g  to  fight fo re s t fires. 
M ilita ry  assis tan ce  is a lso  av a ilab le  if 
re q u ire d  in  cases o f  rea l em ergency.

E la b o ra te  p ro te c tio n  m e th o d s a re  la id  
d o w n  a t  a ll fo res ts. T h e  F ire  N o tices , an d  
th e  red -a n d -w h ite -p a in ted  fire-beater s ta n d s  
will be fam ilia r  to  m o st peop le . L o o k -o u t 
to w ers co n n ec ted  by  field  te lep h o n e  to  fire 
c o n tro l p o in ts  a re  a n  essen tia l p a r t  o f  the  
fire -p ro te c tio n  a rra n g em en ts . P a tro ls  a re  
em p lo y ed  to  w a rn  p icn ickers a n d  o th e r  
p eo p le  o f  th e  fire d a n g e r d u rin g  p e rio d s  o f  
d ro u g h t.

I t  is tru e  th a t  th e  fo res ts o f  S co tlan d  
a re  sm all in a re a  w h en  c o m p a re d  w ith  
th o se  o f  C a n a d a  an d  o th e r  co u n tr ie s , b u t  it 
is th is  very  lack  o f  fo res ts w h ich  m ak es it 
a ll th e  m o re  im p o rta n t  to  p ro te c t those  
w hich  w e have. W ith  th e  sp rin g  a n d  su m 
m er m o n th s  a h e a d , th e  d an g e r to  S co ttish  
fo res ts  fro m  fire w ill in crease  a n d  i t  is 
h o p e d  th a t  a ll w ho  use th e  co u n try sid e  
w ill be aw are  o f  th is  d an g e r a n d  ta k e  p re 
c a u tio n  acco rd ing ly . T h e  sc a rred  h illsides 
w hich  re su lt f ro m  fires a re  n o t  on ly  a 
rem in d e r o f  th o ugh tlessness , b u t  w ill a lso  
have  been th e  cause  o f  d e a th  to  b ird s an d  
an im als  tra p p e d  by  th e  flam es.

“ P re v en t F o re s t F ire s”  o u g h t to  be th e  
w atch w o rd  th is  sum m er.
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F I R E  O N  T H E  H I L L S

By D r. C. H . G 1M IN G H A M

The fo llow ing  article, which presents a new angle on fire  
problem s, is reproduced by k in d  permission o f  the Editor o f  
A rbor, the Aberdeen University Forestry Society magazine.

Sm oke will rise again  th is sp ring  from  countless fires scattered  over S cot
la n d ’s hills. Y ear by year, strips o r b locks o f  m o orland  receive th is d rastic  
trea tm en t and tem porarily  becom e scenes o f  b lack devasta tion— o f gaunt, 
charred  hea ther stum ps projecting  from  the ashes o f  fo rm er vegetation.

Som etim es the fires are carefully con tro lled  an d  po rtions o f  the hillsides 
b u rn t in p lanned  ro ta tio n , so th a t each sector has its tu rn  once only in eight, 
ten o r m ore  years. B ut all to o  often  b u rn ing  is ind iscrim inate an d  its extent is 
determ ined  ra th e r by chance effects o f  w ind and  w eather than  by good  m anage
m ent. F lam es m ay be allow ed to  spread over whole hillsides o r b locks o f 
m oorland , and  som etim es to run to  altitudes well above the lim its o f  the type o f 
m oorland  for which they were intended. N o r is the legal restric tion  o f  m uirburn  
to  the early  m onths o f  the year always adhered  to, for in parts  o f  S cotland  there 
are h ea th  fires du ring  the sum m er w hich have not all been s ta rted  by stray  
cigarette ends, cam p fires, or sparks from  passing trains. A ccidental causes such 
as these, how ever, add  to  the to ta l o f  fires begun deliberately— especially during  
fine, d ry  sum m ers such as th a t ju s t past. T here can be no d o u b t th a t fire exerts 
an  annua l influence upon  the vegetation o f  hill coun try  which has p ro found  
effects. These effects, m oreover, have been accum ulating  over the years ever 
since the beginning o f  m a n ’s onslaugh t upon  the natu ra l forests which once 
clo thed m uch o f  the areas which are now  heath  and  m oor.

This cum ulative cause o f  change in  the m oorland  hab ita ts  o f  p lan ts and 
anim als is therefo re one v/orthy o f  serious investigation. T he practice o f 
burn ing  p robab ly  first becam e a regular feature o f  hill m anagem ent in the drier, 
eastern  p a rts  o f  the country . H ere it can be m ade to serve the in terests either 
o f  grouse cu ltu re o r sheep farm ing, since the dense, even-aged stand o f v igorous 
hea ther w hich follow s burn ing  in these regions provides good  cover fo r grouse 
an d  valuable grazing fo r sheep. In w etter d istric ts on the A tlan tic side o f  the 
coun try , how ever, burn ing  m ay be em ployed for the purpose o f  reducing  the 
shrubby  com ponen ts o f  the vegetation an d  allow ing the spread o f  grasses, 
again for the benefit o f  sheep.

In  a coun try  such as A berdeenshire, clim ate an d  soils alike favour Lhe 
dom inance o f  hea ther when trees are excluded. Periodic burn ing  is then an 
efficient way o f  keeping the hea ther cro p  pure, young  an d  productive over 
extensive tracts o f  country . W ith this as the aim , the necessity o f  regular and 
con tro lled  bu rn ing  can  best be ju d g ed  from  observation  o f  areas in w hich the 
practice has been discontinued , such as parts  o f  D in n et M oor. Sheep seek ou t 
an d  thrive upon the young  green sho rt-shoo ts p roduced  on the u ltim ate twigs 
o f  the bush, bu t w hen, in the absence o f  fire, tussocks ap p ro ach  the age o f  tw enty 
to  twenty-five years the  p roduction  o f  fresh sho rt-shoo ts is greatly  re ta rded , at 
least on the up p er branches. In this way as the p lan ts age, so the ir grazing value 
falls.

A t ab o u t the sam e age, the density  o f  the canopy  is reduced, fo r in tim e 
the cen tra l fram e-branches sag under the w eight o f  shoots carried  a t the ir tips 
a n d  begin to  die back. This produces a  gap in  the m iddle o f  each old bush, and  
w ith  the fall in productiv ity  goes a lessening in the provision o f  cover. The 
fo rm ation  o f  gaps in the canopy  in itiates a sequence o f  events w hich begins
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with co lon isa tion  by lichens and  mosses and  m ay lead in a  relatively sh o rt tim e 
to  the en try  o f  b irch  seedlings, as at D innet w here the estab lishm ent o f  increas
ingly dense b irch  scrub  is in progress.

If, on the o ther hand , the hea ther com m unity  is b u rn t a t the ap p ro p ria te  
stage, when the p lants are ju s t reaching m atu rity  an d  before degeneration  sets 
in, this process is arrested . Instead , the ageing com m unity  is replaced by a new 
one com posed o f  young fresh shoots o f  heather, p rov id ing  an abundance o f  
succulent sho rt-shoo ts for grazing and  before long  re-establish ing a closed 
canopy. This desirable cond ition , how ever, is no t reached a t once but is 
norm ally  preceded by a series o f  stages occupying several years, depending  upon 
the severity o f  the fire and  the natu re  o f  the environm ent. The first stage in the 
reco lon isa tion  o f  a bu rn t area  is usually the appearance o f  lichens an d  m osses 
upon the ashed surface. This tem porary  com m unity  probab ly  m odifies the 
m icro-clim ate close to  the g round  and allow s rep len ishm ent o f  m oisture in the 
surface hum us, thus perm itting  regeneration  o f  the heather. I f  the fire has no t 
been unduly  severe, this regeneration  will take place m ainly from  the “ stoo ls” 
o f  the old p lan ts and  the dom inance o f  hea ther m ay be re-established in a  few 
years. G rea t heat, how ever, will destroy  all the o ld  p lan ts and  regeneration  is 
then confined to  the grow th o f  seedlings, a  slower process often allow ing 
tem porary  dom inance o f  o ther species such as wavy hair-grass (Deschampsia 

Jiexuosa ) o r bell-heather (Erica cinerea) in the drier hab ita ts , o r various m ixtures 
o f  blaeberry (Vaccinium m yrtillus), cow berry (V. vitisi-daea) and crow berry  
(Em pelrum  nigrum).

In this way heather is prevented from  becom ing “ leggy” and tree invasion 
is precluded. It m ight be suggested th a t these ends are achieved w ith relatively 
little dam age to the land, and  w ith the p roduction , in to  the bargain , o f  a  w orld- 
fam ed tourist a ttrac tio n  in a  landscape o f  u n in te rrup ted  heather, to  be seen in 
all its purple glory in late sum m er. W here con tro lled  burn ing  is associated  w ith 
a dry clim ate an d  freely-drained soil this claim  m ay be justified , bu t, even so, 
a tten tio n  m ust be given to  the long-term  effects o f  the trea tm en t, w hich m ay be 
greatly  aggravated  by ill-considered use o f  fire.

It is som etim es suggested th a t bu rn ing  m ay actually  increase the fertility  o f  
the soil, by releasing m inerals from  ash m ore readily  than  they w ould be re tu rned  
th rough  decay. T here m ay indeed be a tem porary  increase o f  this k ind, bu t 
over a period o f  tim e the result is w astage, ow ing to  the ease w ith w hich m inerals 
from  the ash are dissolved o u t by ra in  w ater d ra in ing  th ro u g h  the soil o r runn ing  
off the surface. O f even g rea ter significance, perhaps, are the effects o f  con tinued  
cu ltu re  o f  hea ther alone fo r generation  afte r generation . H ea ther litter gives 
rise to  a highly acid hum us, w hich m arkedly  increases the acidity o f  the soil. 
T he pH  under heather plants invading grassland  is norm ally  as m uch as a whole 
un it low er than  tha t under the grasses only  six inches d istan t. R aw  hum us, 
unfavourab le for the estab lishm ent o f  seedlings o f  m any species, accum ulates; 
leaching o f  the upper layers o f  m ineral soil is intensified; an d  under certain  
cond itions the fo rm ation  o f  an  iro n  pan  in the “ B” horizon  is in itiated . This in 
tu rn  may im pede the drainage and  gradually  convert the w hole com m unity  in to  
som e form  o f  peat bog. A lternatively, w here there is a  delay in  the re-establish- 
m ent o f  hea ther follow ing burn ing , the danger o f  its replacem ent by bracken  
becom es acute.

Even m ore d isastrous results m ay follow  from  unrestra ined  burn ing  in the 
w etter west o f  Scotland. W hile the grazing value o f a hill m ay be tem porarily  
increased by bu rn ing  off the heather and  o ther shrubs, an  inevitable resu lt is 
the spread o f  purp le m oor-grass (M olinea caerulea), m at grass ( Nardus stricta) 
o r deer-hair sedge (Scirpus caespitosus), all v irtually  useless. Such changes m ay
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be irreversible, o r practically  so in  view o f  the cost o f  reclam ation . B urning 
o f  the vegetation cover o f  p ea t bogs is regularly  follow ed by p ea t erosion  th rough  
the cu tting  back  o f  d rainage channels. So far from  increasing grazing value, 
com plete destruc tion  o f  the h ab ita t m ay ensue, an d  w ater once sto red  on the 
hills runs dow n to  valleys already  annually  th rea tened  w ith floods.

These facts bear directly  up o n  problem s o f  afforesta tion  in  Scotland. In 
the first place, it is obvious th a t m ore th an  any o th e r factor, fire is responsible 
for p reventing na tu ra l re-co lon isation  o f  o u r m oors by trees. F u rth e r, such 
re-estab lishm ent o f  w ood land  as will occur when burn ing  ceases is often  lim ited 
for a while to  birch, ow ing to  the scarcity o f  seed-parents o f  p ine over consider
able distances. Eventually  m ixed p ine-birch  forest m ight reap p ear in  su itab le 
areas, b u t the fact rem ains th a t serious deg rad atio n  o f  the soil has been w ide
spread  and  even p artia l rem edies will take m any years. T he only way to  effect 
such repa ir is to  re-afforest w ith  carefully chosen species; b u t the dam age has 
already been enough to  place m any difficulties in  the way o f  renew ing forest 
cover, since in  som e regions tree grow th for years to  com e m ay be so poo r as to  
be uneconom ic.

Sheep farm ing  an d  grouse shooting  are p a rt o f  the econom y o f  o u r hills 
an d  provision  fo r them  m ust rem ain . B ut they w ould gain, ra th e r th an  lose, 
if  i t  w ere possible to  set aside trac ts  o f  coun try  over w hich burn ing  w ould  be 
d iscontinued . F o r  a  tim e m anagem ent could  be restric ted  to  the encouragem ent 
o f  such tree co lon isa tion  as w ould take place natu ra lly , even if its econom ic value 
were negligible. This alone w ould co n trib u te  to  a  resto ra tion  o f  the balance o f  
wild life, prov ide add itiona l cover an d  shelter fo r gam e o r stock, an d  begin to  
restore the w ater balance o f  the hills and valleys. In  tim e som e o f  these w oods 
could  be im proved  o r replaced by p lan ta tions, if  rehab ilita tion  o f  the h ab ita t 
were sufficiently advanced.

T he w ithdraw al o f  these areas o f  land  from  the sheep farm s w ould  natu ra lly  
dem and an  increase in  the productiv ity  o f  the rem ainder. A dm itted ly  th is 
requires cap ita l, b u t it is n o t an  im possible task. F orem ost m ust com e a re tu rn  
to  good husbandry , including the p ro p er p lann ing  and  con tro l o f  a too l w hich 
can be either a useful in strum en t o r a m enace— fire on the hills.

P O ST C R JP T .— The N ature Conservancy in Sco tland are well aware o f  the 
problem s discussed in this article, and fo r  m any o f  the ideas contained in it I  am  
indebted to Dr. D. N . M cV ean, o f  the scientific s ta f f  o f  the Conservancy. A ctive  
preparations are being m ade fo r  giving widespread public ity  to the long-term  
dangers o f  indiscrimate burning, and fo r  offering practical advice on how to  
manage the burning o f  m oorland so that perm anent damage m ay be reduced to a 
m inim um .

I N T R O D U C I N G  P Y R O L O G Y

By W A R W IC K  D E A L  
Forester, East England

T he fire on  the 9 th  A pril, 1956, w hich spread  from  a p rivate w oodland  
site across open hea th  in to  the F orestry  C om m ission p lan ta tio n s a t H em pstead 
W ood near H o lt in  N o rth  N orfo lk  to  the p o in t w here it was finally checked 
over one mile aw ay was, in m any ways, a classic. T ak ing  in to  accoun t the speed 
a t w hich it travelled, the variety and  quan tity  o f  vegetable m a tte r it consum ed,
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the height an d  heat o f  the flam es, its gigantic th ree chain  leap over the heads 
o f  the C rom er F ire  B rigade, there has been no equal in  local living m em ory.

If  one were to  be asked, how ever, w hich lesson the experience pressed hom e 
the h ardest I th ink  one w ould be com pelled  to  reply th a t, above all else, it 
dem onstra ted  the need for a  m ore technological ap p ro a ch  to  the fac to rs th a t 
com bine to  determ ine the developm ent an d  b ehav iou r o f  fo rest and  hea th lan d  
fires. F o r  exam ple, no  a ttem p t has yet been m ade to  determ ine— statistically  
o r otherw ise— the therm al effect b ro u g h t a b o u t by the various w ind forces 
upon  differing k inds an d  cond itions o f  ign ited  vegetable m atte r. F u rth e r  we 
have no in fo rm ation  rela ting  the ra te  o f  com b u stio n  w ith  the speed o f  f ire ; 
again , there exists no  w ork w hich gives the calorific values of, say, hea ther,

Fig. 29. C o u rse  o f  th e  F ire  a t  H o lt F o re s t.
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LARGE SCALE MAP SH OW ING PART O F  H O LT FIRE ■ 9TH. APRIL 1956 
IN FORESTRY COM M ISSION PLANTATIONS

Fig. 30. D e ta il o f  th e  S p read  o f  th e  H o lt F o re s t F ire .
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gorse o r b racken  an d  only one, it appears— the A m erican  C rosby-F iske- 
F o rs te r  H andbook on Fire Protection  w hich deals w ith the calorific values o f  
any form  o f  vegetable m a tte r a t all. M oreover, there is no  recorded  instance 
o f  any a ttem p t having been m ade to  deduce an d  tabu la te  from  the calorific 
values th a t have been established the ra te  an d  ceiling o f  convection  to  be 
expected u nder given circum stances.

T h a t the need for th is and  o ther in fo rm ation  is n o t m erely academ ic bu t 
p ractical I hope to  show. So m uch o f  o u r in itial “ sizing u p ”  o f  a fire a t ou r 
arrival upon the scene is dependen t either upon  som e app rox im ate  previous 
experience or, worse, upon a series o f  intelligent guesses. W e m ay, if  we were 
fo rtuna te , have been present a t a  fire which, under sim ilar elem ental conditions 
travelled  qu ite rapidly  across a Calluna h ea th— such as the one we have before 
o u r eyes— an d  entered  som e p lan ta tio n s . . . b u t here the analogy ends for 
the p lan ta tions then bear no resem blance, either in age or in  species, to  the 
p lan ta tio n s now. F rom  th a t m om ent onw ards ou r m ethods o f  com bat becom e 
speculative an d  ou r tim ing suspect.

In the H o lt fire o f  A pril, 1956, there were, o f  course, also unpred ic tab le 
elem ents. On the o ther hand  it w ould  be difficult to  pay  too  great a  tr ib u te  to  
the eight fire brigades, the R .A .F . and  A rm y personnel an d  to  ou r ow n m en 
w ho fought m agnificently an d  w ith the h ighest degree o f  com petency possible 
under ou r existing system  and it speaks well th a t, w hilst the  fire consum ed 140 
acres outside o u r fences, it devoured, un d er far m ore favourab le  conditions, 
only twenty acres w ith in ; fu rther, th a t h ad  the fire n o t been stayed w here it 
was it w ould certain ly  have spread  to an o th er 300 acres o f  highly vulnerable 
p lan ta tions. N o tw ith stand ing , there d id  rem ain  these factors which, due to  
lack o f  technical in fo rm ation , could  no t be calculated . A  descrip tion  o f  the 
fire will dem onstra te  w hat I m ean.

Fig. A shows (a) the s ta rt o f  the fire in the extrem e south-w est on  an  old 
private w oodland  site w here a tim ber com pany had  been engaged in burn ing  
lop  and  top , (b) its spread north -eastw ards across open  hea th  to  C om m ission 
p lan ta tions, (c) its leap across a  road -cu tting  th ree chains wide (the ro ad  itself 
w as twenty-five yards wide and  m etalled) over the playing hoses o f  the C rom er 
F ire Brigade, (d) its con tinuation  th ro u g h  an  eleven-year-old stand  o f  C orsican 
p ine and (e) its final extinction  in a bo ttleneck  o f  the w ood.

Fig. B is an en largem ent o f  the scene o f  the fire in the C om m ission p la n ta 
tions depicting  the north-w est slope o f  the G laven Valley and  tw o gulleys. It 
will be observed tha t the valley an d  the ad jacen t gulley ru n  south-w esterly- 
north-easterly , the precise d irection o f  the w ind (it was B eaufort Scale— F orce 7) 
a t the tim e o f  the fire.

Fig. C is an  elevation show ing the ridge betw een the gulley an d  the valley 
and  also the ro ad  cu tting . P rio r to  the fire the vegetation  on  the ridge was 
m ixed conifer, Rhododendron ponticum — m uch o f  w hich had  already  been 
cleared— plus dehydra ted  bracken  and w illow  herb  from  the previous sum m er’s 
grow th.

F o r  those in terested , the calorific value o f  softw ood w ith a  m oisture 
co n ten t o f  10.4 per cen t is 8,330 B ritish T herm al U nits per pound . The w ood 
o f  a grow ing pine has a m uch h igher m oistu re  con ten t an d  therefore a low er 
calorific value. V alues o f  o ther species m en tioned  above do n o t appear to  have 
been w orked o u t bu t, as a possible substitu te  fo r b racken  an d  willow herb, 
w heat straw  is recorded  as being 6,290 B .T .U .s per lb. M ost hardw oods fall 
between these tw o figures bu t, it m ay be supposed  th a t the foliage o f 
rh o d o d en d ro n  w ould be m uch higher.
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T o com prehend  the behaviour w ithin the C om m ission boundary , cu lm ina t
ing  in the leap already  referred  to , it w ould be helpful to  carry  in on e’s m ind  a 
p ic tu re o f  the topograph ical set-up show n in Figs. A  an d  B.

O nce across the C om m ission fenceline the fire fanned  o u t once m ore, 
sp read ing  swiftly up  the valley an d  the ad jacen t gully b u t creeping m ore slowly 
up  the escarpm ent and  so on to  the ridge. In  consequence o f  the ir alignm ent 
w ith  the w ind direction  the valley bu t, m ore particu larly , the gulley served as 
highly efficient w ind funnels. T he effect was tw ofold . F irstly , the concen tra tion  
o f  air led to  a higher ra te  o f  com bustion  w ith in  the funnels them selves w hich, 
in  tu rn , increased the tem perature , thus creating  strong  convection  c u r re n ts ; 
and , secondly, the channelled  a irstream  rush ing  o u t a t the n arro w  end gave 
added  im petus to  the onrush  o f  fire once it h ad  passed. R etu rn ing  to  the first 
po in t and the convection  curren ts, the effect o f  th is pow erful up rush  o f  a ir  upon  
the h igher slopes an d  the ridge was, o f  course, to  p rom ote  greatly  intensified 
com bustion  a t a m ore exposed altitude.

It now becom es possible to  piece toge ther the various factors th a t com bined  
to  fu rthe r the “ g reat leap” . F irstly , we have the prim ary  fire m aking  its way 
u p  over the escarpm ent on  to  the exposed ridge. Secondly, we have the pow erful 
convection curren ts rising up  o u t o f  the valley an d  the gulley, carry ing  w ith them  
in tense heat and  flam e to  supplem ent the prim ary  fire. T hird ly , we have the 
unification  o f  the prim ary  and  the secondary  fires w ith the p ro d u c t being urged 
fo rw ard  by the com pelling wind. A nd fourth ly  and  finally, we have th a t vital 
ad d itio n a l im petus given by the w ind funnels a t the critical m om ent im m ediately 
p rio r to  the take-o ff so th a t the w hole in ferno  w as hurled  across the cu tting  
an d  deposited  on the far side. (See Fig. C.)

N o t even during  the a ttem p ted  enem y incendiarism  o f the N ew  F orest 
du rin g  the early  w ar years d id  I w itness such a  conflagration  as to o k  place 
p rio r  to  the “ leap ” . I t seem ed, alm ost, th a t the C rom er Brigade an d  engine 
w ould  be vaporised  bu t due to  the very convection  cu rren ts referred to  above 
they rem ained unharm ed. As they described it to  m e afte rw ards the fire ju s t 
ju m p ed  from  one crest to  the o ther com pletely over an d  ou tside the ir range o f  
hoses. A  sim ilar situation , in  a  m ino r key, w as responsible for the in itial 
invasion by the fire o f  C om m ission te rrito ry , b u t it suffices to  deal w ith the 
presen t phase only.

T he final halting  o f  the fire in  the bottleneck  o f  the w ood a q u arte r o f  a mile 
fu rth e r on w as, com paratively , a rou tine  m a tte r bu t, a lthough  we had  foreseen 
th e  danger o f  it crossing the road -cu tting  an d  h ad  taken  w hat we had  co n 
sidered  to  be adequate  precau tions, its final behav iou r exceeded o u r calculations 
an d  we were pow erless to  check it a t this junc tu re .

T h a t such a set o f  circum stances m ay seldom , if  ever, un ite to  again 
produce such a  resu lt is beside the issue. O ther causes will com bine to  create  
o th e r effects. A nd th a t brings m e back  to  the p o in t I  am  try ing to  m ake.

I f  ou r know ledge o f  th e  rela tionsh ip  betw een w ind forces an d  rates o f  
com bustion , o r betw een calorific values an d  rates o f  com bustion ; an d  ou r 
com prehension  o f  the effects o f  topograph ical features, airstream s, convection  
cu rren ts  were to  be less “ d ile ttan te” an d  m ore m easured  an d  techn ical; an d  if 
these an d  o ther correlative m atte rs  were to  be w elded in to  an operational 
science the precise  n a tu re  o f  the fire h azard  o f  any  given site cou ld  alw ays be 
accurately  determ ined an d  the necessary p recau tions taken  in  advance. In  
ad d itio n , o u r fire hazard  forecasts w ould  be less hazardous an d  m ore cast iron .

M ay  I suggest th a t w ith in  the next decade an  effort be m ade to  establish  
such  a  science an d  fu rther, m ay I be perm itted , in  an tic ipation , to  designate 
th a t  new  science ‘P Y R O L O G Y ’?
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A H A N D Y  T R A I L E R  F O R  F I R E  F I G H T I N G

By J. W . E N G L A N D  
Forester, South W ales

A s speed is the m ost im p o rta n t fac to r in  dealing  w ith  ou tb reaks o f  fire in 
o r near p lan ta tions, it follow s th a t every second o f  tim e th a t can  be saved in 
m oving to  the scene o f  the fire is vitally im p o rtan t.

F o rest fires in com m on w ith all o the r types o f  fire have generally a  com 
paratively  sm all p o in t o f  origin w hich, if  reached  in  its early  stages can effectively 
tu rn  the balance im m ediately in  one’s favour, e ither by  head ing  the fire off 
and  changing  its d irection  o r extinguishing it  altogether.

T o reach the scene o f  the fire quickly, th o u g h  essential, is n o t in  itself 
enough  an d  m ay be qu ite  ineffectual. W h a t can  be effective an d  decisive is to  
reach the fire quickly w ith  the ap p ro p ria te  am o u n t o f  equ ipm ent an d  m en.

T he hum an  fac to r is so variable and  subject to  a  g rea t m any o th e r co n 
sidera tions th a t it w ould be quite ou tside the scope o f  this article to  deal w ith  it.

It is possible, how ever, to  deal w ith the q u an tity  an d  type o f  equipm ent. 
O bviously in these Islands the n a tu re  o f  the g round , type o f  vegeta tion  an d  the 
age o f  p lan ta tio n s— as a  w hole— can p resen t a very w ide an d  diverse range o f  
fire types, from  pea t an d  surface fires to  crow n fires w ith  possibly a com bination  
o f  all three, w hich m ay require different item s o f  equ ipm ent in  o rder to  deal 
w ith the s ituation  effectively. I t often  happens th a t the actual requirem ents 
m ay invariab ly  be ascertained only  on the spot.

T o  a ttem p t then to  foresee requirem ents in the u rgen t m om ents o f  the first 
a larm  and to  load  m en an d  equ ipm ent in to  a  lim ited  vehicle space inevitably  
leads to  tim e wasted, added  confusion an d  dam age to  equ ipm ent and  in ju ry  to  
m en o r both .

It appears desirable to have a  f ir e  figh ting  unit com pact, well equ ipped  and  
ready w ith its crew  to move off instan tly , w ith  the tra n sp o rt no rm ally  available 
for fire p ro tec tion  to  take the crew, th e  essential p o in t is to  have a  specially 
designed trailer housing  the fire fighting equipm ent. D epend ing  u p o n  the area 
to  be covered a num ber o f  these sm all com pac t un its  cou ld  be bu ilt up  to  
prov ide an efficient fire fighting force. O ne advan tage being the efficient 
co -re la tion  o f  units, to  the size o f  the fire.

I have designed a ligh t tra ile r w ith  these po in ts in  m ind  and  a  b rie f des
crip tion  follows:

T he tra ile r consists o f  a  ligh t m etal fram e o f  angle iron  a ttached  to  a 
pair o f  wheels (an  axle and  wheels from  a  ligh t ca r are ideal), the wheels falling 
w ith in  the perim eter o f  the bed. A  flat bed o f  th ree -q u a rte r inch b oards com pletes 
the base— the wheels being boxed  over.

T he tow ing a ttach m en t is secured to  the axle an d  the fram e; to  com ply w ith 
legal safety requirem ents, it m ust include a n  au to m atic  brake.

A superstruc tu re  o f  lam inated  b o a rd  is a rranged  to  fo rm  three boxes o r 
com partm en ts. These are p laced  on  the tw o sides a n d  one end o f  the bed  and  
leave a well in  the cen tre open  to  the end  w here the h itch  is. W hen the  trailer 
is detached  from  the tow ing vehicle a  P o rtab le  H ath aw ay  P um p  w hich is 
con ta ined  in  the well is th en  readily  accessible fo r qu ick  an d  easy rem oval.

T he rea r box o r locker houses the reels o f  hose p laced on  end an d  either
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side o f  a  sm all co m p artm en t con ta in ing  one tw o-gallon  tin o f  petro l an d  one 
tw o-gallon tin  o f  oil fo r the pum p, a loose tray  on to p  o f  these holds spray  
nozzles, tw o-way adap to rs, spare w ashers and  tool kit fo r the pum p.

O ne side locker con tains knapsack  sprayers, supply o f  sacks and  canvas 
buckets. The o ther is fo r too ls an d  con tains such things as felling axes, b illhooks, 
g rasshooks, slashers, spades, heavy cu tting  pliers (for em ergency use in tackling  
fences), bow  saw. As these are all edge tools, pockets and b rackets are 
installed to  secure them  in place and  pro tect the cu tting  edges. Electric hand  
lam ps and  hea ther burners com plete the equipm ent, and  first a id  kit. A supply 
o f  heaters is carried  in a rack  beneath  the bed o f  the trailer.

L ids are fitted to  all the lockers which should  be locked w hen no t in use to  
ensure th a t the com plem ent o f  too ls is always com plete.

F inally , tw in rea r lights are fitted and  the cable carried  fo rw ard  along  the 
h itch  to  a clip w here a plug instantly  connects it to  a po in t in the tow ing vehicle’s 
no rm al lighting  system . Reflectors, “ T ” sign and  reg istra tion  num ber o f  tow ing 
vehicle com pletes the outfit.

The com plete tra iler and its equ ipm ent can be handled  readily by one m an. 
I t is illustrated  in pho tos 27 and 28 on the centre pages.

[This idea has obvious applications on a private estate, w here it w ould  be 
ex travagan t to  keep a full-sized lorry  on stand-by  du ty  for fires. W e have heard 
o f  a landow ner w ho has already bought and  equipped  a trailer in this w ay.— Ed.]

N O T E S  O N  F I R E  P R O T E C T I O N  
A T  L Y M I N G E  F O R E S T ,  K E N T

By S. W A T K IN S  
Forester, South-East England

A fter a  num ber o f  years a t a forest the forester gets to  know  the people who 
visit his d istric t du ring  the holidays or on their afte rnoons off. People com e ou t 
from  the tow ns fo r perhaps the day or a few h o u rs ’ pleasure and  relaxation  in 
th e  quiet parts  o f  the fo rest; m eeting these people sitting  ab o u t in the forest 
having a picnic o r tak ing  a w alk th rough  is often a w orry du ring  the fire danger 
period. I have m yself been very w orried  on m eeting people sm oking w hen in the 
fo re s t; a t the tim e one feels like being very rude to  them  but th is way o f  approach  
can  be very harm fu l to  w hat we are trying to  accom plish, which is good relations 
w ith the general public. A deal o f  good can be done by being friendly with 
v isitors to  the forest, even if  a t the tim e they are giving cause for alarm . A quiet 
ta lk  ab o u t the forest and  one’s jo b , the b ird  and an im al life, different species o f  
trees and  plants, how  the trees live and  grow. These people will soon have 
confidence in you an d  relations becom e friendly, questions will soon be asked 
ab o u t the forest and  the people will take note o f  the destruc tion  a forest fire 
can  do. I find these people visiting the forest every year and bringing their 
friends to  look you up, now  they have becom e in terested  in trees and  natu re , to  
ask  an d  see m ore ab o u t the forest. This way o f  ap p ro ach  to  people I am  sure 
reduces the fire risk from  the general public, an d  som e o f  the fo reste r’s w orries 
w hen he know s th a t som e o f  the general public will do  all they can to  give a 
help ing hand .
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M ay 1 suggest perhaps a sm all pam ph let m igh t be p roduced , setting  ou t 
som e in teresting  po in ts on tree and  p la n t life, w ith the devasta tion  a fo rest fire 
can do  to  these things, so th a t a fo reste r could  h an d  it o u t to  people he m eets 
w ho are in terested?

T H E  C O N T R O L  O F  D E E R  I N  C O M M I S S I O N  F O R E S T S ,  
W I T H  P A R T I C U L A R  R E F E R E N C E  T O  E N G L A N D

By J. S. R. C H A R D , Conservator, N orth -W est England, 
and  J. B. STO C K S, Divisional Officer, English D irectorate

G eneral
The num ber o f  deer in F orestry  C om m ission forests is steadily increasing 

as the area under p lan ta tions builds up, and  their range o f  d istribu tion  is being 
constan tly  enlarged. This process obviously can n o t be allow ed to  continue 
unchecked, b u t present m ethods o f  co n tro l are open to  a good  deal o f  criticism , 
and  an in form ed section o f  public op in ion  is already  beginning to  take a close 
in terest in how  they are carried  out.

It behoves a G overnm ent departm en t to  set a good exam ple an d  a uniform ly 
high s tan d ard  in m atters o f  this sort. It has been sta ted  th a t the policy o f  the 
F orestry  C om m issioners is to  pay due regard  to the preservation  o f  fauna, bu t 
so far in the case o f  deer little guidance has been given as to  how  th is m ight be 
im plem ented w ithou t detrim en t to  o ther interests.

This paper reviews the position  with p articu la r reference to  cond itions in 
E ngland and m akes suggestions for the future.

Species of D eer
Tw o native and  three in troduced  species are present in som e num bers. 

L isted in o rder o f  im portance , these are roe, fallow , red, Japanese sika, and  
Chinese m unljac. O th er in troduced  species such as S iberian roe, Chinese w ater 
deer, and Indian axis o r chital deer, are reported  from  tim e to  tim e as escapes 
but the ir s ta tus is doub tfu l and insignificant.

D istribution in England
Roe are  m ost plentiful in the B order forests o f  C um berland  an d  N o rth u m b er
land, bu t extend th ro u g h o u t those counties and in to  ad jo in ing  parts  o f  W estm or
land, L ancashire, Y orksh ire and D urham . In the south  the ir m ain strongho ld  
is in D orset (especially W archam ) overlapping  in to  the fringes o f  D evon, 
Som erset, W iltshire and H am psh ire (including the N ew  F orest). O ther centres 
occur in W est Sussex, and on the S urrey-H am pshire  an d  H am pshire-B erksh ire 
borders (Alice H olt an d  B ram shill). F inally  there is an expanding  zone o f  
d is tribu tion  in E ast A nglia, based on T hetfo rd  Chase.

Fallow  occur locally in practically  all counties as escapes and outliers from  deer 
parks, bu t are less frequent in the no rth . L ong established and  often  num erous 
herds are present in such forests as the N ew  and D ean, Sherw ood, C annock , 
W yre, M ortim er, R ockingham , Y ardley, T hetfo rd , Savernake, A rundel, 
B rendon, D unster and H aldon .

Red  a re  m ost p lentiful in the E xm oor area  o f  Som erset (especially B rendon  and 
Q uantocks), and  outliers extend in to  D evon. In the n o rth  they are num erous in 
m uch o f  the L ake D istric t (especially G rizedale) an d  tu rn  up  regularly  in  p a rts
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o f D u rh am . Sm all herds are established in the N ew  F orest, Sherw ood and  
T hetfo rd . See also p ho tos 29, 30 an d  31.

S ik a  are  well established in  D orse t (especially W areham ), the N ew  F orest, and  
p arts  o f  K en t. T here are a  few in Som erset, an d  in the n o rth  they have a 
scattered  d istribu tion  in  N o rth  L ancash ire  an d  W estm orland .

M untjac  are a t tim es num erous in  B edfordshire, B uckingham shire, H ertfo rd 
shire an d  N o rth am p to n sh ire  an d  ap p ear to  be perm anen tly  estab lished  a t 
A m pth ill, Salcey an d  H azelborough . They have turned  up as far afield as 
Leicestershire, W arw ickshire, M iddlesex and  Essex, and  recently in N orfo lk .

D am age to Forestry
D eer dam age m ay be o f  four types; brow sing, fraying, rubb ing  an d  stripping. 

M ale deer, from  the ir size and habits, generally cause m ore extensive an d  w an to n  
dam age than  females.

Browsing  is the m ost w idespread type o f  dam age and  reaches a peak  in late 
w inter an d  spring w hen feed is scarce. This co rresponds w ith the p lan ting  season 
and  deer are a ttrac ted  to  newly p lan ted  trees from  curiosity . Som e species are 
m ore pala tab le  than  o thers, hardw oods, silver firs an d  pines being no to riously  
vulnerable. Sporadic brow sing rarely causes perm anen t in jury  to  the  crop , 
w hich becom es safe once the m ajo rity  o f  leading shoots grow  o u t o f  reach. On 
the o ther h an d  losses from  selective an d  persistent brow sing are often devastating , 
an d  w ithou t special m easures rep lacem ent can becom e im possible.

Fraying  is caused solely by m ale deer w hen cleaning the ir an tlers o f  velvet, and 
except in the case o f  roe each anim al confines its a tten tio n  to  a few trees only, 
although  these are often  in p rom inen t positions.

Rubbing  is associated w ith the casting  o f  the co a t in red an d  sika deer. R ough  
barked  trees o f  pole size o r larger are used an d  m ay be w orn dow n to  the 
cam bium .

Stripping  (o r peeling) o f  bark  is only reso rted  to  in response to  serious m ineral 
deficiencies (particu larly  by m ales w hen grow ing new antlers), o r a t  tim es o f  
acu te food  shortage (particu larly  when deer are  trap p ed  in  a lim ited  area  by 
deep snow). Pole crops o f  sm oo th  barked  trees are m ost vulnerable. S tripp ing  
is no t resorted  to  by roe o r m untjac.

R oe tend  to  cause g rea ter dam age than  o ther species for the follow ing 
reasons (a ) they are localised in  habit, re tu rn in g  persistently  to  favourite  spots,
(b) they invade p lan ta tio n s a t a younger an d  therefore m ore vulnerable stage 
o f  grow th, (c) they are m ore prolific an d  breed a t an  earlier age, (d) the bucks 
fray  in  spring, n o t au tum n, thus the sap is runn ing  and the bark  slips freely.

Fallow , red  an d  sika deer m ove their g ro u n d  frequently  an d  generally give 
only passing a tten tio n  to  p lan ta tions in the youngest stages o f  g row th , so th a t 
dam age only becom es serious if  the herds are large. M u n tjac  are so sm all th a t 
trees quickly grow  o u t o f  their reach.

D eer dam age can be very unsightly , b u t speaking generally, its perm anen t 
effect on  the crop  often tends to  be overrated .

D am age to  Agriculture
Fallow , red  and  to  a lesser extent sika deer get a  good deal o f  their food  by 

raid ing  agricu ltu ra l crops on ad jo in ing  land , an d  the dam age caused in  th is 
d irec tion  m ay becom e in to lerab le  long  before any forestry  losses are noticed. 
R oe and  m un tjac  are  com paratively  m inor offenders in this respect.
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Existing  M ethods of Control
D ogs an d  foxes a ttack  the young, b u t except in  the case o f  fallow, an d  m ore 

particu larly  o f  m untjac , w hose num bers are periodically  decim ated  by severe 
w inters, the ad u lt deer p o p u la tio n  is v irtually  free from  n a tu ra l con tro ls an d  
m ust be regulated  artificially. D eer fencing is rare ly  em ployed in E ngland.

W ith  perhaps lim ited exceptions, the typical ap p ro ach  to  co n tro l is th a t 
deer are allow ed to  increase m ore o r less unm olested  un til serious dam age 
becom es ap p a ren t o r com plain ts are received from  neighbours. T he num bers 
are then  drastically  an d  ind iscrim inate ly  reduced , an d  the situation  is left to  
repeat itself. In  m any cases the to ta l stock o f  deer is never definitely know n.

T he m ethods o f  d estruc tion  em ployed have included  snaring; driving, lying 
in w ait, and  runn ing  w ith dogs, all to sho tguns; an d  to  a lim ited extent, lying 
in w ait and sta lk ing  w ith rifles.

Snaring  is generally p rohib ited  under S tate F o rest M em o ran d u m  N o. 43.

Driving is an expensive opera tion  w hich to  be successful requires e labo rate  
o rgan isa tion  an d  a large num ber o f  m en an d  guns. T he results are unpred ic tab le 
and  the num ber o r p ro p o rtio n  o f  deer killed ca n n o t really be regulated . U n 
fo rtunate ly  it is a com m on experience th a t m any are only w ounded  an d  have 
to be follow ed up afterw ards, not always successfully. A lso m ale deer, w hich it 
is m ore necessary to  destroy, tend to  keep to  the rea r an d  so have g rea ter chances 
o f  escape. A  fu rth er objection to  driv ing is th a t in  o rder to  avoid  d istu rbance 
to  gam e it usually  has to  take place afte r the shoo ting  season w hen the deer are 
o u t o f  cond ition . The co -opera tion  o f  shoo ting  tenan ts , neighbours an d  C oun ty  
Pests Officers is often called for, an d  in these circum stances when th ings go 
w rong the C om m ission is liable to  receive a large m easure o f  justified , b u t 
undesirable, criticism  and publicity.

T here  is no th ing  in  the s tan d ard  sporting  lease to  prevent shooting  tenants 
from  killing deer, an d  un fo rtuna te ly  it is a com m on  experience fo r them  to 
a ttem p t to do  so in the course o f  o rd inary  cover drives, usually  w ith sm all shot.

L ying in wait o r sta lk ing  deer a t feed is often  a ttem p ted  by w arreners, b u t w ith 
the lim ita tions o f  a sho tgun  the m ajo rity  are fired a t a t extrem e range an d  the 
p ro p o rtio n  to  get aw ay w ounded is high.

T he sam e practice is frequently  ad o p ted  by the occupiers o f  ad jo in ing  land 
to p ro tec t their crops w hen num bers have been allow ed to  get o u t o f  hand , and  
in som e areas the m ajority  o f  deer ca rry  sho t pellets from  this source.

Running with dogs can give satisfactory  results w ith  experienced m en in  areas 
which are suited to it, such as the N ew  F orest. T he passes by w hich deer will 
leave a cover w hen the dogs are p u t in  are  know n o r can be judged , an d  so 
close sho ts are ob ta ined . U nlike lying in w ait it can  be conducted  a t  any tim e 
o f  day, an d  n o t ju s t a t dusk o r daw n, b u t in  large un ifo rm  blocks o f  fo rest the 
m ethod has m uch  less chance o f  success.

S ta lk ing  w ith  a rifle is a t presen t generally d iscouraged  because o f  the presum ed 
risk to  em ployees and  m em bers o f  the public. T o  people experienced w ith  deer 
this risk  is m uch  exaggerated  b u t it does exist if  the w eapon  is used from  ground  
level in  flat te rrain . T he co rrec t an d  safe m ethod  o f  using a rifle is discussed 
below.

Numbers Destroyed
T he num bers destroyed  in E ngland  by the C om m ission in recen t years are 

as follows:
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Y ear Species N .W . N .E . E. S .E . S .W . N ew D ean T o ta l

52
R o e

F allow
R ed

46
6
1

351
4

8
5

39
51

40
65 1

484
132

1

53
R o e

F allow
R ed

48
25

189
18

1
23

34
33

6

22
175 .

294
274

6

54
R oe

F allow
R ed

62
19

171

I

3
1

8
5

17
40

50
139 2

311
206

1

55
R oe

F allow
R ed

69
15

180
5
1

16
4

19
9

33
5

55
107 —

372
145

1

Cost and Value
N o  separate  records are kept o f  expenditure on deer con tro l. T he am oun t 

o f  abortive w ork im posed by the lim ita tions o f  using a shotgun is high, and 
a t a  conservative estim ate a t least three m an-days will have been spent fo r every 
deer shot. This m eans th a t w ith o ther d irect expenses and  overheads the cost 
per head m ust be ab o u t £7, o r a m inim um  total o f  nearly  £4,000 a year.

A  sm all p a rt o f  th is cost is recovered from  the sale o f  carcases b u t the full 
value is certain ly  n o t realised. A nim als which have been badly w ounded , shot 
o u t o f  season, an d  inexpertly  bu tchered  depress the price o f  venison and give it 
a  bad  rep u ta tio n  w hich it certain ly  does no t deserve. As a rough  guide, allow ing 
25 lb. o f  edible m eat from  roe, 60 lb. from  fallow  an d  90 lb. from  red deer, if all 
the venison was m arketed  it w ould  bring in ab o u t £1,000 a t 1/- per pound. The 
value o f  prim e venison properly  killed at the right season should  be a t least ha lf 
as m uch again.

The po ten tia l sporting  value o f  deer shoo ting  has h ithe rto  been largely 
ignored bu t again as a  rough  guide, if all deer could have been sho t under 
licence a t a m in im um  charge o f  £5 fo r a red stag, £3 for a  fallow  o r roe buck 
an d  £1 for a h ind  o r doe, the rental w ould be o f  the o rder o f  £1,500.

I t should  be em phasised th a t the above are m in im um  and  conservative 
figures in every case.

The Basis for Im proved Control
(i) Increased Knowledge. A n essential prelim inary  to  any im provem ent in 

m ethods o f  con tro l is to  increase the know ledge o f  deer an d  their hab its am ongst 
F orestry  C om m ission staff a t all levels, an d  the m eans o f  achieving th is will need 
to  be exam ined. I t m ay be no ted  in this connection  th a t the British M am m al 
Society, o f  which the C om m ission is an affiliated m em ber, has sponsored  a 
D eer G ro u p  w hose object is to  p rom ote  the study o f  deer in B ritain.

(ii) Planning fo r  Control. T he ra tional an d  essential basis fo r con tro l is 
first o f  all to  assess accurately  the stock o f  deer resident in each area  o f  forest 
as well as the dam age done by them  and  to  ascerta in  the range o f  any m arked  
seasonal m ovem ents. This stock should  then be reduced to, o r allow ed to  build  
up  to, the num ber which the g round  is estim ated  to  be capable o f  carry ing  
w ithou t risk o f  undue dam age. T hereafter, based on the breeding po ten tia l 
and  periodic re-assessm ents o f  stock and capacity , the num ber o f  m ature deer 
to  be killed annually  to  m ain ta in  equilibrium  can be prescribed. T he rem oval o f
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th is  surp lus stock needs to be done selectively and  hum anely, and  shou ld  b e  
regarded as a crop  like any o ther p ro d u ct o f  the forest.

(iii) Assessm ent o f  S tock . This is conveniently  undertaken  a t the two 
periods o f  the year when deer are m ost easy to  observe: du ring  the m ating  
season o r ru t, an d  in late w inter when they can be concen tra ted  a t feeding 
po in ts: also afte r any heavy fall o f  snow. W ith experience a  fair estim ate can 
also  be m ade from  tracks, fraying stocks and o ther signs.

(iv) Capacity o f  the Ground. Only lim ited d a ta  are so far available for 
this coun try  and  estim ates m ust obviously vary widely accord ing  to  local 
conditions. M ore luxurian t g ro u n d  cover an d  m ild w inters p revent d irect 
com parisons with con tinen ta l experience w here how ever, heavy deer popu la tions 
are often  m ain ta ined  artificially fo r sporting  purposes. It is suggested in the 
m eantim e th a t densities shou ld  no t be allow ed to  exceed an average o f  one 
roe to  forty  acres, one fallow  to seventy acres o r one red  deer to  ab o u t 120 
acres o f  w oodland . W here m ore than  one species is presen t these figures m ust 
be exclusive.

(v) Breeding Potential. F o r each species there is a m in im um  num ber below 
w hich the stock is unlikely to  succeed in perpe tuating  itself. T he d a ta  again 
a re  n o t well tested bu t the lim its ap p ear to  be o f  the o rder o f  six to  eight roe 
and  twelve to  fifteen fallow  o r red deer, subject in each case to  the inclusion 
o f  a due p ropo rtion  o f  each sex and  age, and the occasional infusion o f  fresh 
blood. S tocks o f  this size are capab le o f  yielding a  surp lus o f  one o r two 
an im als a  year, provided these are rem oved selectively. L arger popu la tions, 
in su itab le conditions, ap p ear to  increase a t the ra te  o f  ab o u t 25 per cent 
annually  in the case o f  roe, and  a ro u n d  15 per cent annually  in the case o f  fallow 
and red deer.

(vi) Selective Killing. T he key to  the problem  o f selective killing in dense 
w oodland  is the m ethod  o f  shooting  from  above. F o r  this pu rpose perm anent 
stands are erected a t strateg ic po in ts an d  m ovable seats are used tem porarily  
over the intervening g round . F rom  a height o f  15 to  20 feet scent is carried  
clear o f  the area, deer can be w atched  und istu rbed  over a w ide field o f  view, 
an d  since the aim  is always tow ards the g round , a  rifle can be safely used. 
T he deer them selves will give w arn ing  o f  any o ther persons in the vicinity.

V arious aids to  m anagem ent can  be em ployed to  bring deer w ith in  range 
o f  these po in ts, b u t they need n o t be e labo ra ted  in  this context. They include 
the calling o f  roe, the placing o f  sa lt licks, the lim ing o f  selected rides o r deer 
glades, the lopping  o f  brow se, and  the provision  o f  feed in h a rd  w eather. M ost 
o f  these practices have concurren tly  the d irect resu lt o f  aba ting  dam age or 
diverting  it from  m ore vu lnerable localities.

(vii) Restriction o f  Shotguns. I t  is no t suggested th a t it w ould  be desirable, 
o r even practicable, for sho tguns to  be replaced by rifles in all circum stances. 
But if  deer are to  be killed hum anely  the lim ita tions o f  a sho tgun  m ust be m ore 
clearly recognised an d  to this end the follow ing rules are recom m ended:
(a) only SSG  sho t should  be used, (b) aim  shou ld  be taken  only a t the neck,
(c) shots beyond 20 yards range should  n o t be a ttem pted , (d) no  red  deer should  
be fired a t, (e) all w ounded  deer m ust be accoun ted  for.

(viii) Lim ita tion  o f  Driving. T he unselective an d  frequently  inhum ane 
results o f  driv ing deer are  such th a t it is recom m ended th a t it shou ld  only be 
resorted  to  in exceptional circum stances an d  by special au thority .

(ix) Introduction o f  a Close Season. P rovided the shoo ting  is done efficiently, 
there is w ith one exception no th ing  inhum ane in killing deer a t any tim e o f the
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year. T he exception is in the case o f  suckling fem ales, w hose young would 
then  be left to  starve. I t is, how ever, w asteful and  m ay therefo re be held u n 
eth ical, to  destroy such large an im als as deer w hen they are o u t o f  condition  
an d  no  p ro p e r use can  be m ade o f  either the m eat o r hides, an d  in the case o f 
m ales, o f  the trophy  or head. I t is also  obvious th a t if  fem ales are killed 
indiscrim inately before the ir young  are bo rn  there will be no  rep lacem ent o f  
stock, and  the final result will no t be con tro l b u t exterm ination .

T he m ain  argum ent against a close season is th a t if  rigidly applied  it would 
n o t allow  deer to  be killed as dam age occurred . Special au th o rity  could , 
how ever, be gran ted  fo r the destruction  o f  recognised rogues, and  the point 
finally loses force if  the stock o f  deer has been regulated  to  the capacity  o f  the 
ground  beforehand . F o r  this reason  it is recom m ended th a t if  an  official close 
season is agreed to , it shou ld  n o t be in troduced  by general decree, b u t gradually , 
a rea  by area  after  effective co n tro l has been established in each case. A tim e 
lim it of, say, five years could , how ever, be set fo r its general ad o p tio n , a t least 
in E ngland.

T he periods du ring  which deer o f  d ifferent species and sexes are in prim e 
cond ition  do  n o t vary  to  any significant ex ten t in  B rita in  from  those already 
recognised on  the C on tinen t. I f  clean heads are no t required , the seasons for 
m ale deer can  be s ta rted  a  little earlier, b u t the m axim um  periods during  which 
regu lar shoo ting  should  be perm itted  are as follows:

R ed  stags, an d  sika bucks, from  1st Ju ly  to  21st O ctober.
F allow  bucks from  1st July to  1st N ovem ber.

R oe bucks, from  1st M ay to  1st D ecem ber.

H inds and  does, from  1st O ctober to  1st F ebruary .

In  the case o f  m untjac , w hich breed a t all tim es o f  the year, no  definite 
seasons can be prescribed, b u t the princip le o f  n o t shooting  bucks in velvet 
o r does w ith  young  ough t still to  be adhered  to .

T he M eans of A pplication

(i) General. O n the  C on tinen t the con tro l o f  deer by m ethods sim ilar to  
those ou tlined  above is achieved extensively th rough  the m edium  o f sporting  
leases an d  annua l o r period ic licences, an d  brings in  very substan tia l revenues. 
In th is coun try  there are m any areas, particu larly  in  forests m uch frequented  
by the public , w here em phasis on  the sporting  aspect does n o t a t present 
com m end itself, b u t elsewhere it offers considerable an d  w orthw hile possibilities. 
Im m ediate app lica tion  is, how ever, com plicated  by the fact th a t righ ts to  kill 
deer are n o t a t p resen t separated  from  the existing sporting  leases. T here need 
be little conflict betw een the two interests, as a t the stage when deer begin to  
becom e num erous in  a  fo rest o th e r gam e is generally in  decline.

(ii) Long-term  leases o f  the deer shooting  are m ore ap p ro p ria te  to  large 
b locks o f  fo rest w ith  established deer popu la tions in  d istric ts w here strong  
sporting  in terests a lready  exist. I t  is desirable th a t they should  n o t be gran ted  
to  individuals b u t to  a  syndicate o r o rgan isa tion  w ith  sufficient m em bers, 
resources, an d  expert d irec tion  to  ensure the requ ired  in tensity  o f  con tro l. 
In  th is  connection  the recently  form ed St. H u b e rt S porting  O rgan isa tion  appears 
to  have exceptional advantages. P ilo t schemes are being in troduced  a t G rizedale 
an d  elsewhere.

(iii) Licences. T he possibility o f  issuing licences to  individuals for shooting  
a specific num ber o f  deer un d er con tro lled  conditions has n o t yet been fully 
explored, b u t it appears from  enquiries received th a t a considerab le dem and
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exists for such facilities. I f  the legal and  insu rance requirem ents can  be clarified 
it shou ld  provide a convenien t m eans o f  dealing  w ith the lim ited o r occasional 
surp lus o f  deer in  som e o f  the sm aller fo rest areas, b u t will call fo r m ore 
con tinuous supervision than  in  the case o f  a  lease.

(iv) D irect M easures. W ith  the possib le d isappearance o f  the rab b it it 
m ay becom e unnecessary  to  con tinue em ploying w arreners or keepers a t the 
m ajority  o f  forests. W hen po ten tia l long-te rm  leases are excluded very few 
areas will be left o f  sufficient size o r carry ing  enough  deer to  m ake local co n tro l 
a full-tim e jo b , an d  if  su itab le m en are to  be re ta ined  they will no  d o u b t have 
to  be organised  on a m obile basis. This m ay have advantages if  it raises the 
s ta tus o f  the w ork  and  enables them  to  be specially p icked  an d  tra ined , an d  fo r 
this purpose a new grade o f  “ sta lker” m ight be created . A  correctly  tra ined  and 
keen m an cou ld  cover a large area.

(v) A ppointm ent o f  Game Warden. As a first step  a gam e w arden , M r. 
H. A. F ooks, has been appo in ted , w ith  his h ead q u arte rs  a t G rizedale F o rest 
in N orth -W est E ngland . H e has specialised know ledge o f  deer, and  experience 
o f  C on tinen ta l m ethods o f  contro l.

Summary
The deer pop u la tio n  is increasing as the F o restry  C om m ission’s opera tions 

are extended. Five species betw een them  are established over the  g rea ter 
p art o f  E ngland. R oe po ten tia lly  can cause the g rea test dam age to  forestry, 
while fallow  an d  red  deer are generally m ore in ju rious to  agricu ltu re. P resen t 
m ethods o f  co n tro l are on  the w hole spasm odic an d  ill considered, an d  tend 
too  frequently  to  becom e inhum ane. D esp ite  this, substan tia l num bers o f  deer 
are already  being killed annually . T he op era tio n  is unnecessarily  costly  an d  
po ten tia l re tu rn s w hich w ould  help to  offset th is are n o t being fully realised.

A prelim inary  to  im proved m ethods is increased  know ledge o f  deer and  
their habits. R a tional con tro l m ust be based upon  accurate  assessm ents o f  
stock, an d  the regu la tion  o f  this, by selective an d  hum ane m ethods, to  the 
capacity  o f  the g round . Selective k illing in  dense w ood land  is m ade possible 
by shooting  from  above. H u m an e  killing requires restric tions in  the use o f  
sho tguns an d  lim ita tion  o f  driving, an d  the case for an d  against a close season 
is considered.

W hile undue em phasis on  sporting  aspects is undesirable , it is considered 
th a t in  su itab le conditions satisfactory  con tro l could  be ob ta ined  th rough  the 
m edium  o f  long-term  spo rting  leases and  p ro b ab ly  o f  sho rt-te rm  licences. I t 
is suggested th a t d irect m easures m erit the em ploym ent o f  specially tra ined  
staff.

T H E  R O E  D E E R

By H . A. F O O K S  
Game Warden, N orth- W est England

R oe deer have been called the “ Fairies o f  the W o o d s” and  their elfish 
charm  an d  graceful m ovem ents certain ly  b ea r o u t th is nam e. Even w hen found  
living in  the proxim ity  o f  m an, they never lose the ir shyness in  the sam e way 
as w ould  the red  o r fallow  un d er the sam e circum stances.

In spring  and  sum m er the ir coats are  a foxy red  unrelieved by any o ther 
co lou r except on the lips, w hich are b lack  w ith a w hite patch  near the corners
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o f  the m outh . A lthough  they actually  have a tail, th is is no t visible, yet m ost 
old prin ts and  som e m odern  draw ings as well, show  them  w ith tails which 
w ould n o t sham e a fallow.

The m ain charm  o f these an im als is, to  my m ind, their restlessness and 
repeated  display o f  som e graceful m ovem ent o r pose; for exam ple the old buck 
continually  th row  up  their heads w hilst grazing. Should roe be seen early 
on in the afte rnoon  it can usually be taken for gran ted  th a t they are young 
anim als. The older they grow  the fonder they get o f  the half-light o f  the daw n 
an d  dusk.

As sum m er advances in to  early au tum n , th a t is between the last week in 
July and  the first week in A ugust, the doe com es in to  season an d  the buck 
during  this period, like m ost o ther deer, will scarcely eat. The adven t o f  the 
hea t in the doe is m ade know n to the buck by scent and  by her oft-repeated  
calls. These calls are hard ly  audible to the hum an  ear a t m ore than  a few yards 
distance. They are an  incessant “ peep-peep-peep” , ra th e r sho rt and sharp  and 
soft in tone and could  easily be m istaken for the call o f  a bird. U n d er favourable 
conditions, the buck  can  hear this call over ha lf a mile. I have called roe m any 
tim es across open  m o o r fo r long d is tan c es ; yet m y wife, w ho has been sitting  
not m ore than  one h undred  yards away, has not heard  the calls. B oth buck 
an d  doe have an alarm  bark  very sim ilar to tha t o f  a  dog. T h a t o f  the buck is 
sho rte r and deeper than  the do e’s. A th ird  cry is one th a t can n o t be m istaken 
for anyth ing  else except w hat it denotes— te rro r and anguish . It is a ra th e r 
quavering  and high p itched scream .

T he old buck are at this tim e o f  the year far less wary than  usual but, in 
spite o f  this, it is am using to  w atch som e o f  the old stagers tak ing  precautions. 
Buck will follow  the scent o f  a doe an d  it is qu ite com m on to see one follow ing 
a line like a hound . W hilst follow ing a scent the b uck ’s pace is usually an 
in te rm itten t tro t.

Like m ost w oodland  creatures, the senses o f  the roe are very acute, and  
from  personal experience I should  say th a t the ir sight and  hearing are better 
th an  th a t o f  the red  deer, bu t the ir pow ers o f  scent not qu ite so good a t long 
distances.

F o r  several m onths after the ru t, the old buck becom e alm ost noctu rna l 
and  to  those w ho do no t know  their habits, seem to  d isappear altogether.

T he expenditure o f  energy during  the ru ttin g  period m ust be qu ite incredible 
and  buck  will norm ally  cover does between sixty and  seventy tim es du ring  the 
course o f  ten to  fourteen  days. In the intervals o f  copu lation , the buck  drives 
the doe a t full gallop, and although  the g round  on w hich this takes place m ay be 
restricted , the actual distances covered m ust be very large. T he ru t is the clim ax 
o f  the previous eleven m o n th s’ ho rn  grow ing, g razing and  resting w hich should  
result in the buck being in prim e condition  or in  the co rrec t te rm — “ in pride o f  
grease” . A t the end o f  the ru t the buck is b u t a  p o o r shadow  o f his fo rm er self 
an d  is unfit for hum an consum ption . A t th is tim e too he again becom es very 
wary owing, no d oub t, to  his ex h a u s tio n ; an d  he m ay know  th a t this m ay have 
im paired  his norm ally  acu te senses and will therefore take no risks du ring  the 
hou rs o f  daylight.

A t the app roach  o f  w inter, the pellage changes from  red to  a  grizzled grey 
and  the hair itself becom es longer and m ore b rittle ; a t this season a curious 
second ru t takes place. This once led to the belief th a t this was the “ tru e ” rut. 
This m ade the period o f  gestation  only som e five m onths when in ac tua l facf 
it is n in e ; it is only com paratively  recently th a t the discovery was m ade th a t
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the em bryo  was in the u terus o f  the doe in w hat m ay be called  a  suspended sta te  
o f  an im ation . F rom  N ovem ber onw ards the em bryo  continues to  grow  
abno rm ally  fast. P erhaps this “ false ru t” is in troduced  by natu re  to  stim ulate 
certa in  secretions connected  w ith the grow th  o f  the em bryo.

In any case m ost buck have shed their ho rns by this tim e o f  year an d  as the 
cu lm inating  period  in the annual life o f  a m ale deer is the grow ing an d  cleaning 
o f  his an tlers p rio r to  the ru t, it w ould seem  th a t a  m ale denuded  o f  his an tlers 
w ould  not be in the m ost su itab le sta te  to  fight off any rivals.

D riven by hunger the roe will in w inter, like any o ther starv ing anim al, 
brow se on any th ing  it can find and  they can  scarcely be (bu t are) blam ed for this. 
T he buck u n fo rtuna te ly  has one very destructive h ab it an d  this is his predeliction 
for young  grow ing conifers on  w hich to  polish  his horns. He does no t confine 
h im self to  a single one but will th rash  all and  sundry  as the spirit m oves him . 
T he dam age is often m ore ap p a ren t than  actual as it is no rm al fo restry  practice 
to p lan t m any m ore trees than  are expected to  m atu re.

T o  the sta lker no anim al offers m ore fascinating  sp o rt yet the buck  is only 
stalked w ith a rifle by a  handfu l o f  en thusiasts. T he vast m ajority  o f  roe, bo th  
buck an d  doe, m eet their end in drives o r die o f  w ounds, unfound .

The horns o f  a roebuck, if  size is the criterion , are no th ing  to  speak  of, 
m easuring  when good, between eight and  ten inches. B u t if  beau ty  o f  form , 
co louring  and  general appearance m ean anyth ing , then  the roe ho rn  holds its 
own.

M any thousands o f  pounds are spen t annually  in pursu it o f  the red  stag, 
yet were the roebuck m ore generally know n and  his very spo rting  qualities 
recognised, then the stalk ing o f  this an im al w ould becom e a po p u la r sp o rt an d  
possibly a  lucrative one to  the landow ner. Inciden tally , a roebuck  will yield 
forty pounds o f  flesh.

The roe is an intelligent beast and deserves a  better fate than  to  be fired 
a t with shot guns a t varying ranges, often to creep aw ay and  die a m iserable and  
lingering death . Let us hope th a t lovers o f  the country-side m ay see the day 
when all deer are trea ted , no t w ith sloppy sen tim entality , bu t a t least w ith 
fairness. They are, afte r all, one o f  the m ost beautifu l heritages o f  ou r w oodlands.

F I G H T I N G  T H E  P I N E  B E A U T Y  M O T H  
W I T H  T H E  T O D D  I N S E C T I C I D A L  F O G  A P P L I C A T O R

By R . C. K IR K L A N D  
Forester, Research Branch

The activities o f  insect defo liators represen t a perennial hazard  to  the 
extensive conifer p lan ta tions o f  the F o restry  C om m ission, and  m eans o f  com 
bating  them  are, therefore, never far from  o u r though ts here a t the E n to m o 
logical section o f  the F o restry  C om m ission  R esearch S tation .

T he aerial spray ing  against the P ine L ooper M oth , to  w hich we had  re
course  du ring  the sum m er o f  1953, enabled  us to  gain  valuable experience in the 
o rgan isa tion  an d  costing  o f  such an  opera tion , an d  revealed som e o f  the 
difficulties in the use o f  th is m edium . Since then we have considered  the use o f
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several a lternative m ethods o f  app lica tion  o f  insecticides to  fo rest areas, w ith 
prac tica l tria ls o f  one o f  them , nam ely the T o d d  Insectic idal F og  A p p lica to r 
(T .I.F .A .). T his m achine appeared  to  be adm irab ly  su ited  to  the jo b , having 
m any  obvious advantages over the aerial spray ing  m ethod , chiefly as regards 
the  trea tm en t o f  sm all areas o f  fo rest a t an  econom ic cost, an d  ready  access 
on  rou tes su itab le fo r trac to r  d raw n  ap p a ra tu s . H ow ever, co n tra ry  to  repo rts  
o f  excellent results ob ta in ed  elsewhere, no tab ly  in  G erm any, o u r p relim inary  
tria ls p roved  m ost d isappoin ting , an d  it  was decided th a t firs t-hand  experience 
o f  the op era tio n  o f  the m achine by tra ined  personnel shou ld  be ob ta ined .

T he B avarian  S tate F o res t Service w as carry ing  o u t co n tro l m easures 
aga inst ca te rp illars o f  the P ine B eauty M o th , using several “ T ifa’s” in  the sam e 
general locality , an d  as a  resu lt o f  the ir very willing co -opera tion  I was enabled  
to  w ork  w ith  one o f  the ir team s for seven n ights du ring  the m iddle o f  June.

A rea o f O perations
T he area  o f  th is opera tion  com prised  som e 19,250 acres o f  forest, pre

dom inan tly  o f  Scots pine, covering a large a rea  o f  coun try  som e twelve to  
tw enty  miles south-w est o f  N urem burg . T he fo rest area  is com posed  o f  several 
large b locks and  m any  scattered  sm all w ood lands an d  is s ituated  on g round  
best described as gently undula ting . T he m ore fertile land  is cu ltivated , w hilst 
the fo rest occupies the  h igher g ro u n d  an d  the less fertile an d  usually  heavily 
leached areas, toge ther w ith those areas w hich are to o  w et fo r cu ltivation . T he 
soil is derived from  a sandy bou lder clay, an d  the elevation varies a ro u n d
1,000 feet.

O rganisation
T he ow ner o f  the largest area  o f  forest u n d er trea tm en t w as the B avarian 

S tate, b u t a large am o u n t o f  w ood land  also belonged to  Faber-C astell, w hilst 
sm all strips w ere ow ned by local farm ers.

A p a rt from  the com plications o f  m ixed ow nership , tw o m ethods o f  tre a t
m en t w ere in  use: all accessible areas, in  theory , being  trea ted  by T ifa, an d  only 
those  areas to o  w et fo r g round  opera tions being trea ted  by helicopter. In  
practice, it appears th a t  m any  o f  the sm aller areas, even w here accessible, were 
nevertheless trea ted  from  the air, being so m uch  m ore quickly dea lt w ith  by 
th is m ethod .

F o r  the purpose o f  costing the opera tion , the to ta l expenses incurred  by 
b o th  T ifa an d  helicopter are com bined  an d  an  average figure per hectare arrived 
a t. F aber-C aste ll is considered  able to  pay fully fo r the areas o f  his forest 
trea ted , w hilst the  sm all landow ners will pay one-th ird  o f  the cost o f  trea tm en t, 
the  rem ainder being p a id  by the State.

I t  is estim ated th a t g round  app lica tion  (by T ifa) m ay cost a b o u t th irty  
m arks per hectare (£1 an  acre) an d  aerial app lica tion  twice th a t sum . I f  this 
appears ra th e r  an  excessive charge it m ust be realised th a t, w hereas in  o u r own 
aerial app lica tion  the d iluen t was w ater, the G erm ans are ad am an t th a t the use 
o f  diesel oil is essential in  th is connection.

D escription of C ontrol A rea
T he delineation  o f  the area  to  be trea ted  m ust have been m ost difficult 

ow ing b o th  to  the  con tinu ity  o f  the fo rest th ro u g h o u t th is p a r t o f  the  B avarian  
state , an d  to  the  w idespread  presence o f  Panolis flam m ea , an d  appears to  have 
been determ ined  ra th e r  by topo g rap h y  an d  d istribu tion  o f  fo rest than  by 
d is tribu tion  o f  pop u la tio n  o f  Panolis.

A n average large b lock  o f  forest con ta ined  a  very unevenly d istribu ted
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popu la tio n , rang ing  from  a  co u n t o f  1.5 p u p ae  to  20 pupae per square  yard , 
based on  p u p al coun ts carried  o u t in the w inter o r early  sp ring  over strips 
som e th ree to  five square  yards in  area . O ne strip  was considered  sufficient fo r 
each forest “ com plex” , an d  tw o per fifty acres fo r la rger hom ogeneous blocks.

T he la rger blocks o f  even-aged p lan ta tio n s w ere o f  fifty to  sixty years, w ith 
sm all areas fo rm ing  an  app rox im ate  age-class series know n as com plexes. 
T he o lder Scots pine is slow grow n b u t very clean, w ith  sm all crow ns, a b o u t 
50 ft. a t fifty years.

O rganisation  of T ifa O peration
T he T ifa action  w as opera ted  entirely  by B avarian  S tate forest em ployees, 

u nder the field d irec tion  o f  F orstm eis te r B rendel. F o u r  team s, each  w ith  a 
s ta n d a rd  m achine, w ere in ac tion  in  four zones, an d  one m achine was held 
“ in reserve” .

E ach  T ifa  team  w as in  the charge o f  a  forester, w ith a  d river an d  tw o 
opera to rs ; a  fo u rth  m an  d id  the  du ty  o f  an  “ observer” an d  w atched  the m ove
m ents o f  the fog in  the canopy , rep o rtin g  them  by h an d  signals to  the forester 
in charge. T he local fo rester w as also present, having m ade a  valuable co n trib u 
tion  to  the success o f  the op era tio n  by the p rep a ra tio n  o f  sufficient racks for 
the progress o f  the m achine in  all d irections, an d  aid ing  w ith  the n ight 
“ nav igation” . T he team s w ere in  lodgings in  villages ad jacen t to  the ir zones o f  
opera tions. T hey  w ent in to  ac tion  only a t  night, usually  from  7-30 to  8-0 p.m . 
un til 6-0 a .m ., an d  du rin g  the day  any necessary m ain tenance w as done. O ne 
m echanic w as s ta tioned  centrally , and he serviced all m echanical equ ipm ent.

P rep ara tio n  of A reas fo r T reatm en t
P rep ara to ry  inspection  o f  areas was m ade in  the com pany  o f  the local 

forester, an d  the lay o u t o f  existing rides an d  racks stud ied  an d  transfe rred  to  
a  large-scale m ap o f  the forest. F u rth e r  racks w ere p lanned  in  o rder, ideally, 
th a t the  T ifa cou ld  be tow ed th ro u g h  the p lan ta tio n s a t approx im ate ly  100 
yard  intervals, allow ing for a w ind d irec tion  from  any o f  the ca rd inal points. 
A fter rem oving the trees from  the racks, all rides and racks w ere “ blazed” in  
such a  way th a t the headlights o f  the tow ing vehicle w ould  easily pick o u t the 
rou te  to  be followed.

P rocedure
Fogging  rarely  sta rted  m uch  before sunset an d  finished w ith in  th irty  

m inutes afte r sunrise, an d  w as n o t carried  o u t in  any b u t the lightest breeze. 
W eather reports , obviously, were a useful overall guide, b u t w ork ing  w ithin 
such close lim its o f  a tm ospheric  cond itions it w as the local w eather th a t was 
o f  p a ra m o u n t im portance. W ith in  the locality , fo r exam ple, fogging m ay be 
possible on  one aspect an d  n o t on  ano ther, an d  the position  m ay be reversed 
du rin g  the night. I t  is necessary, therefore, th a t the m an  on  the sp o t m akes all 
decisions, an d  th a t the  op era tio n  is flexible in  its arrangem ent.

H av ing  decided th a t fogging is practicab le it  is necessary to  test the w ind 
d irec tion  an d  arrange a rou te  accordingly. D u rin g  the n ight, how ever, a ir 
cu rren ts  m ay change direction , an d  close observa tion  an d  record ing  o f  the 
m ovem ents o f  the fog cloud  is vital.

T he general aim  is to  w ork  always a t righ t angles to  the  d irec tion  o f  the 
a ir  stream , covering th e  g ro u n d  system atically  an d  progressing in to  the wind. 
By th is m eans it  is in tended  to  avo id  being confused  by one’s ow n fog, b u t in  
p ractice the ideal n igh t is also  one on  w hich there is so little  a ir  m ovem ent w ithin 
the p lan ta tio n  th a t the fog hangs everywhere.
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In spite o f  the fact th a t sw athe w idths up to  400 yards are ob ta ined  under 
good conditions, these are not accepted, for security  reasons, as being a “ dead  
ce rt.”  and 100 yard  intervals rem ain  s tan d ard  price.

Fogging ceased shortly  afte r sunrise, when it was obvious th a t the fog was 
ascending th rough  the canopy an d  no longer rem ain ing  in it.

R ate of A pplication

T he dosage aim ed at was eight litres per hectare, but varied in the field 
betw een six and  ten litres per hectare, depending  on the density  o f  the crop , 
the w eather conditions prevailing, and  the local topography .

A t a d rop le t size o f  tw enty m icrons, the consum ption  o f  insecticide was 
100 litres per hour, and  to  ob ta in  the desired ra te  o f  app lica tion  the m achine 
travelled at a speed o f  tw o miles per hour. F o r  m ore dense com plexes speed 
w as reduced, as it w as also if the fog cloud  d rifted  m ore rapidly.

An average n igh t’s w ork  resulted in  the trea tm en t o f  175 to  200 acres, 
but varied  from  only 125 to as m uch as 300 acres accord ing  to  w eather cond itions 
prevailing, the natu re  o f  the crop  and  lay-out o f  the rides an d  the topog raphy  
o f  the area.

O bservations on Fogging P ractice

(1) B etter w ork is done a t night than  under daw n conditions.

(2) B etter penetra tion  and  d u ra tio n  o f  fog ob ta ined  by proceeding  dow n 
in ternal rides under the canopy  th a n  by follow ing the perim eter. A ir cu rren ts 
in this s ituation  m ay be stronger an d  from  a d ifferent d irection  than  in the 
forest.

(3) B reakdow n o f  D .D .T . th ro u g h  excessive heat is n o t considered  p robab le . 
T he tem peratu re  o f  the m ix ture itself does n o t vary, though  afte r a long  period  
o f  con tinuous opera tion  the d is trib u to r head m ay becom e very ho t. In fact, 
no adverse affect on the success o f  the fog has resulted when the d is trib u to r  
head has becom e red-hot.

(4) A sparse or b lu ish  fog m ay be caused by inefficient m echanical func
tioning, which, if the sym ptom  is sufficiently obvious, can easily be rectified.

(5) As the final criterion  o f  successful function ing  o f  the m achine is the rate  
o f  consum ption  o f  insecticide, it w ould  be desirable to  have som e runn ing  check 
on  this ra th e r than aw ait the period  o f  tw o hours o f  opera tion  w hich is necessary 
to  consum e one d rum  o f  insecticide. E ither an  accurate system  o f  “ d ip-stick ing” 
o r  the use, for the m achine, o f  a ca lib ra ted  con ta ine r m ight be feasible.

(6) The cooling o f  the air im m ediately  above the canopy  produces co n d i
tions o f  a local inversion in still a ir only. Under these conditions the fog is sealed 
from  above w ithin the canopy.

(7) A n apparen tly  sa tisfactory  an d  extensive fog m ay, in fact, be largely 
m ist form ed by very hum id air w ithin the p lan ta tion .

(8) Visual estim ates o f  the extent o f  the fog are largely d iscounted  as 
unreliable, an d  the 100 yard  rule strictly adhered  to.
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N E E D L E  D I S E A S E S  O F  C O N I F E R S

By T. R . P E A C E  

Divisional Officer, Research Branch

M any different species o f  fungi occur on the needles o f  conifers. Som e 
cause considerab le defo liation , o thers grow  and  fru it on the needles w ithout 
w ithering them , while m em bers o f  a th ird  g roup  occur on  needles w hich have 
been killed by o ther causes or w hich have fallen natu ra lly . In add ition  there 
a re  certain  sooty m oulds, w hich follow  aphis a ttack , feeding on  the aph id  
excretions, o r which occasionally occur, unaided , on  needle surfaces in very 
d am p  sites; these are o f  no im portance. In fact, even the first three groups 
are no t clearly divided. O ften a fungus, w hich is parasitic  under som e 
circum stances, m ay be harm less under o thers, while m any fungi w hich cause 
defo liations, con tinue to  live and  fru it on the needles afte r they have fallen. 
O ften the heaviest reinfection arises from  these fallen needles.

T he effect o f  a ttack  by needle fungi is in the first instance to  w eaken ra th e r 
than  to  kill the tree. Except du ring  the first year o f  the ir life, m ost conifers can 
w ithstand  the com plete loss o f  one year’s needles w ithou t perm anen t injury, 
b u t if  defoliation  is repeated  the tree eventually  dies. In  a  few cases, particu larly  
w ith conifers such as Thuja , w here the needle is n o t very d istinct from  the 
shoot, needle diseases are norm ally  accom pan ied  by shoo t die-back. Even in 
m ore conventionally  construc ted  conifers the next stage, afte r a series o f  
defoliations, is often the die-back o f  twigs.

M ost needle diseases w ould  be far m ore serious, if they a ttacked  severely 
year afte r year. F o rtuna te ly  in m ost cases, this does no t happen . A lthough 
in certain  instances localised heavy a ttacks have obviously been associated  
w ith abundance  o f  infective m ateria l, there is no t o f  necessity any d irect 
connection  betw een the ab u n d a n t potential spore-bearing  m ateria l an d  the 
severity o f  a ttack . T here is thus generally little evidence th a t a ttacks build  up  
from  year to  year. P resum ably  clim ate has an  overrid ing  effect, so th a t 
abundance  o f  infective m ateria l is only follow ed by an o th er heavy a ttack , when 
the clim atic cond itions are suitable. In m any cases there is evidence th a t 
successful a ttack  requires a very exact coincidence betw een spore p roduction  
on the one hand , the susceptible stage o f  the young developing needles o f  the 
host, and  suitable w eather conditions. This coincidence m ay only take place 
under certa in  clim atic conditions. O n the o th e r h and  there are several needle 
diseases, in which infection appears to  take place at any tim e du ring  the sum m er 
w hen w eather cond itions are suitable. These tend  to  occur m ore on conifers 
w ith long grow ing seasons, such as larch  o r Thuja.

N o real needle fungus is know n w hich is capable o f  a ttack ing  all k inds o f  
conifers. B otrytis cinerea , which causes a  serious d ie-back o f  lush  young  
conifers in som e nurseries, an d  w hich has a  very w ide ho st range, is no t strictly 
a  needle fungus. It a ttacks the succulent shoots as well as the needles. I t is a  
very difficult fungus to  con tro l by spraying; probably , because o f  its profuse 
and  rap id  spore p roduction , it builds up  again  very quickly after partial destruc
tion  by fungicides. It is also able to  infect and  grow  a t surprisingly low  tem pera
tures, so th a t it can stage an  a ttack  un d er m oist cond itions a t a lm ost any tim e 
o f  the year.

T he true  needle fungi are best considered  u nder the genera which they 
a ttack . Only those occurring  com m only  o r capable o f  actual o r p o ten tia l 
econom ic dam age are listed.
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Pine
A considerab le num ber o f  fungi have been recorded  on pine needles, an d  

the real im portance  o f  som e o f  them  has never been evaluated . Lophoderm ium  
pinastri is certain ly  the com m onest, an d  there seems little d o u b t th a t it is capable 
o f  causing severe defo liations unaided , b o th  in  the nursery  an d  in  the forest. 
T he position  is fu rther confused by the susceptib ility  o f  m ost p ine species, an d  
particu larly  o f  Scots pine, to  dam age by cold  d ry  w inter w inds. O ften  it  is very 
difficult to  evaluate the relative im portance o f  the tw o agencies, fo r the fungus 
rap id ly  invades needles killed by cold or physiological d rough t.

F o rtu n a te ly  the fungus seldom  a ttacks tw o years runn ing , so th a t the trees 
have a chance to  recover. D efo lia ted  nursery  stock usually  survives, if  left in 
situ  o r carefully  lined ou t, b u t can n o t be used fo r field p lan ting . In  p lan ta tions 
only w eak an d  suppressed trees norm ally  succum b.

C on tro l in  the nursery  by spray ing  has been recom m ended  on  the con tinen t, 
b u t has scarcely been a ttem p ted  in  B ritain . T here are know n to  be strong  
varietal differences in  susceptibility  to  Lophoderm ium  an d  since there are  also 
varia tions in reaction  to  cold  w ind in jury , the w hole prob lem  is very confused. 
I t w ould  be a w hole-tim e pro jec t fo r several years to  solve it.

Q uite recently an o th er needle fungus Sclerophom a pithyophila  (Phoma  
acicola), has occurred  widely on  Scots pine, especially in  the T h etfo rd  area, 
causing considerable defo liation . I t  a ttacks the needle bases first, causing a 
characteristic  needle d ro o p , before they actually  fall.

T he only o ther needle fungus w orth  no ting  on pine is the ru st fungus, 
Coleosporium senecionis, w hich a ttacks tw o-needled pines, chiefly in  the nursery. 
I t  does little dam age, fo r the needles rem ain  functional, and  in  any case it is 
easily con tro lled  by rem oving the a lte rna te  host, usually  groundsel (Senecio  
vulgaris).

Spruce
T here is no  really serious an d  generally d istribu ted  needle disease o f  spruce. 

T here are tw o rusts, the first o f  w hich, C hrysom yxa rhododendri, is found  m ainly 
on N orw ay  spruce, bu t occasionally  on S itka, an d  is as yet com paratively  rare, 
being strictly lim ited to  the im m ediate neighbourhood  o f  the a lternate  host, 
Rhododendron. F u rth e r  sou th  in  E urope , w here the disease is native (it m ust 
be an  exotic in  G re a t B ritain , because we have no native Rhododendrons), it is 
often severe.

T he other, C hrysom yxa abietis, occurs p rincipally  on  N orw ay  spruce, b u t 
occasionally on  o ther spruces, and has no a lte rna te  host. Its  success appears 
to  depend  on a very nice balance between the fru iting  o f  the  fungus an d  the 
flushing o f  the spruce, and, since this is seldom  achieved in  G re a t B rita in , 
serious a ttacks are com paratively  rare.

Rhizosphaera ka lko ffii occurs very com m only on  spruce needles, b u t there 
is as yet no  evidence o f  it being a  p rim ary  parasite . A ll efforts a t artificial 
infection  have been unsuccessful. I t  is the com m onest fungus on the needles 
o f  spruce affected w ith “ to p  dying” , w hich is now  th o u g h t to  be due som etim es 
to  d irect d ro u g h t and  som etim es to  excessive w ater loss from  the crow n. It 
has also been found  in tw o forests on  brow ned  young  shoots o f  S itka spruce, 
b u t is n o t suspected o f  being the p rim ary  cause o f  this so-far unexplained 
trouble.

Lophoderm ium  macrosporum  has been found  on the b row ning  needles o f  
S itka spruce in  the nursery. Its real im portance is n o t yet know n.
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Larch
M eria  la n d s ,  long  know n as a cause o f  needle cast o f  E u ro p ean  larch, 

an d  serious m ain ly  in  nurseries, has recently  been fo u n d  also on  Japanese 
an d  H ybrid  larch , w hich w ere h ith e rto  th o u g h t to  be im m une o r a t least very 
highly resistan t. I ts  im portance on E u ro p ean  la rch  has declined, because the 
reduction  in  q u an tity  o f  the species in  o u r nurseries, coup led  w ith h igher 
fertility , an d  consequen t b e tte r  g row th  an d  m ore freq u en t transp lan ting , has 
led to  less o p p o rtu n ity  fo r carry-over o f  in fection  on  the fallen needles lying 
beneath  the p lan ts. In  any case it is fairly  easily con tro lled  by spraying.

W e do n o t yet know  w hat im portance to  a ttac h  to  its appearance on 
Japanese an d  H ybrid  larch. T he a ttacks so far recorded  were n o t very severe.

Several species o f  the ru s t genus M elam psora, w ith  species o f  Populus as 
a lternate  hosts, occur on  larch  needles. D esp ite the ir frequen t severity on 
pop lar, they are com paratively  rare  on  larch , an d  do  no  dam age.

Douglas fir
T his genus suffers from  tw o well know n needle diseases, bo th  o f  which 

m ust have been in troduced  originally  from  A m erica. T he b e tte r know n, 
Rhabdocline pseudotsugae, causes severe an d  repeated  defo lia tion  on  a ttack ed  
trees, an d  eventually  death . In  the p ast it was th o u g h t to  be confined to  
C o lo rad o  an d  In term ediate  D ouglas fir. T his is assum ing  th a t the species can 
be divided in to  three regional groups; (1) C oasta l o r G reen  from  the seaboard  
o f  O regon, W ashington  and  B ritish C o lum bia; (2) In term ediate , G rey, o r 
F rase r R iver from  the in te rio r o f  B ritish C olum bia; an d  (3) C o lo rado  o r Blue 
from  the R ocky  M oun ta in s. In  general the a ttac k  on  C o lo rado  D oug las was 
severe, an d  only very occasional trees e sca p ed ; w hereas on  In term ed iate , a ttac k  
was m ore variab le, an d  usually  enough  trees rem ained  to  m ake a  crop . R ecently  
the position  has altered . T he fungus has been  found  on  C o asta l D ouglas, 
particu larly  on  trees o f  V ancouver Island  origin, no rm ally  behaving w ith  the 
sam e variability  o f  a ttack  as is the case on  In term ed ia te  D ouglas. M any  trees 
have now  been recorded  w ith Adelges  an d  RhabdocJine a ttack  on  the sam e 
tree; h ithe rto  this w as regarded  as a ra re  phenom enon . In  add ition  several 
ou tb reaks have occurred  on  In term ed ia te  D oug las fir an d  on  p lan ta tions o f 
unknow n  seed origin (bu t certain ly  n o t C o lo rado) to  a  degree o f  severity w here 
the fungus really is th rea ten ing  the survival o f  the crop . Q uite obviously a 
re-evaluation  o f  this fungus is called for.

The second needle disease o f  D ouglas fir, caused by the fungus 
Phaeocryptopus gdumannii, generally  causes m uch  less defo liation  fo r a  given 
level o f  in fection  than  Rhabdocline', indeed  a tree can  be heavily infected, and  
show  little except a slight yellow ing o f  the foliage. S tudy o f  m ore th a n  150 
trees over a period  o f  years appears to  ind icate th a t the fungus, w hich is a lm ost 
universally p resen t in  the w est o f  the coun try , norm ally  has little effect on  the 
health  o f  the trees. B ut a few cases o f  severe defo liation , associated  w ith  th is 
fungus, have been found. I t  is n o t know n w hether seed origin has any bearing  
on th is disease.

Thuja
O ne really serious needle fungus, Keithia thujina, occurs on  Thuja. I t  is 

generally a nursery  disease, b u t does occur occasionally  in  p lan ta tions to  a 
dam aging  degree. In  the nursery  it can  be very serious indeed, causing die-back 
a n d  often  com plete d ea th  o f  bo th  seedlings an d  transp lan ts . E fforts to  avoid  
the disease by raising  Thuja  in  iso lated  un infected  nurseries, b ringing in  Thuja 
only  in the form  o f  seed, have proved  ra th e r d isappoin ting , as m ore than  ha lf
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the test nurseries have becom e infected. In  som e cases the fungus probab ly  
cam e from  infected trees in  the d istrict, b u t in  o ther instances no source o f  
infection has been found w ith in  a mile o f  the nursery . N evertheless, Thuja 
should  only be b rough t in to  new o r a t presen t uninfected  nurseries as seed. 
Such nurseries will p rove valuable sources o f  healthy plants as long as they 
rem ain  uninfected.

C on tro l by spraying has so far proved unsuccessful. Extrem ely severe 
attacks in 1954 stress the need for fu rthe r w ork  on the contro l o f  this fungus.

Tsuga
N o serious needle fungi have so far been found on Tsuga.

Silver fir
Rehmieliopsis bohemica  is associated w ith dea th  o f  needles o f  Abies alba 

(pectina/a ) and  o ther species o f  Silver fir. It is unlike m ost o the r needle fungi, 
in th a t a ttack  on the needles is followed fairly rapidly by dea th  o f  shoots. It 
has been know n for a long tim e, bu t o f  recent years, if  it has occurred , it has 
not been sufficiently serious to  a ttrac t atten tion .

Cypress
N o serious needle fungi have so far been found  on any species o f  Cupressus 

o r Chamaecyparis.

Discussion
It has already been no ted  how m any o f  these needle fungi are specific to  

one tree genus. Since all the genera here considered, w ith the exception o f  
Pinus, have been in troduced  in to  this coun try , it stands to  reason  th a t the fungi 
now a ttack ing  them  m ust also have been in troduced . Several o f  them  were 
considered u n im p o rtan t, o r were even unrecorded  in their coun try  o f  origin. 
This clearly indicates the desirability  o f  con tinu ing  the present restric tions on the 
im port o f  conifers in to  G rea t B ritain , for there are  still a large num ber o f  
dam aging  foreign fungi, w hich we do  not yet have in this country .

As far as the Forestry  C om m ission, o r indeed G rea t B ritain as a whole, 
are concerned, research on the diseases listed above is not as active as one w ould 
like. E xperim ents on con tro l by spraying are p lanned  for Keilhia  on Thuja, 
and  the observational records on isolated nurseries will be continued. M ore 
fundam ental w ork on the biology o f  the fungus is being undertaken  at 
N o ttingham  U niversity.

A re-evaluation  will be m ade on the s ta tus an d  possible fu tu re im portance 
o f  Rhabdocline on  D oug las fir and  M eria  on  larch , in view o f the ap p a ren t 
w idening o f  host range, which has occurred  w ith  bo th  fungi. A  study o f  
possible strains o f  M eria, an d  the ir rela tionsh ips to  the d ifferent la rch  species, 
is in progress a t S ou th am p to n  U niversity . D r. M alco lm  W ilson a t E d inburgh  
is studing C hrysom yxa rhododendri, w ith  especial reference to  its host range, 
and  the safety d istance o f  spruce from  rhododend rons. D efo lia tion  and  b row n
ing o f  p ine is so frequen t an d  w idespread th a t u ltim ately  a  th o ro u g h  investiga
tion  will have to  be m ade.

On the whole, considering the large num ber o f  fungi which can  a ttack  
conifer needles, we are lucky th a t, a p a rt perhaps from  Keithia  on Thuja, no 
one disease ranks as a really serious th reat, and  th a t several im p o rta n t tree 
genera have as yet no  serious needle pathogens.
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F O R E S T  E N G I N E E R I N G  E C O N O M I C S  

By E. R . H U G G A R D , B .A ., B .A .I. (D ublin), A .M .I.C .E .

The fo llow ing  article is reproduced by k in d  permission o f  
the Editor o f  Y  Coedw igw r, the m agazine o f  the Forestry 
Society  o f  the University College o f  N orth Wales, Bangor.

Any theory  o f  Econom ics is necessarily extrem ely com plicated  an d  the 
greatest fau lt o f  this article will be the over-sim plification o f  the problem s 
involved. As forest engineers, we have n o t been especially acquain ted  w ith  the 
cond itions governing the m an ipu la tion  o f  m oney. A t the sam e tim e econom ics 
are a m a jo r fac to r in alm ost every decision w hich has to  be taken  an d  it is 
im perative th a t sufficient th o u g h t be given to  the subject in o rd er to  achieve a 
p rac tica l so lu tion  to  the problem  in hand . Innum erable situations present 
them selves w here co rrec t decisions can be guaran teed  only afte r calculating  
the estim ated costs o f  a lternative m ethods. A lm ost every problem  has several 
so lu tions calling for d ifferent m ethods o f  execution and  in nearly  all cases the 
best so lu tion  is the m ost econom ic.

In o rder to  illustrate  the m eaning o f  the various term s used, I am  going 
to  try  and  find o u t w hether it w ould  be m ore econom ical to  purchase a lorry  
for carry ing  stone from  a quarry , o r to  have it delivered by the quarry  ow ners 
a t an  agreed ra te  per ton . Let us assum e th a t I requ ired  th irty  tons o f  stone 
per day, th a t being the am oun t o f  stone which one lo rry  will carry  over this 
p articu la r haul. T he cost o f  delivery o f  the stone by the quarry  ow ners w ould 
be 5/- per ton. N ow  if, instead, I purchase a lo rry  I will s ta rt by having to 
borrow  C apital (£1,000) to  pay fo r the vehicle. O n th a t cap ita l, I shall have 
to  pay Com pound Interest a t an agreed rate , a t the presen t tim e p robab ly  5 
per cent. The fact th a t one m ight have the requisite m oney available instead  
o f  having to  borrow  it m akes no difference for in th a t case one w ould  be losing 
a t the ra te  o f  5 per cent com pound  in terest when the m oney is w ithdraw n from  
its presen t investm ent an d  paid  in exchange fo r the lorry . Each piece o f  p lan t 
o r  vehicle will have a useful L ife , a t the end o f  w hich it will have only Scrap  
Value, w hich is very often nothing. In o u r case, we estim ate the life to  be, say, 
five years, a t the end o f  w hich the lorry  will have a scrap  value o f  £100. This 
m eans th a t it has a  Depreciation  o f  £900 over a period o f  five years, i.e., £180 
per year. T he estim ate o f  the ra te  o f  deprecia tion  is influenced by the am oun t 
o f  M aintenance  given to  the vehicle and so, in decid ing the life to  be five years, 
1 have assum ed th a t a sum  o f £60 per year will be spent on  m ain ta in ing  the 
vehicle in  w ork ing  o rder. T he Running Costs o f  the vehicle accoun t fo r all the 
m oney spent on  the day-to-day  expenses o f  keeping the vehicle w orking. In 
this case they include the d river’s pay, the cost o f  fuel, oil, replacem ent o f  tyres, 
etc. T o  this m ust be added  the Overheads. These consist o f  the expenses no t 
directly  connected  w ith the actual ru nn ing  o f  the vehicle bu t, nevertheless, 
necessary to  m ain ta in  the o rgan isa tion . H ere they include garaging, ro ad  tax 
an d  insurance and , when there is a  supervisor, p a rt o r all o f  his salary. T o 
arrive a t an  answ er to  my p rob lem  I will calcu late  ou t the cost per ton  o f  stone 
fo r delivery shou ld  I be p repared  to  invest in a  lorry.

In te re s t o n  C a p ita l (£1,000) a t  5 %  c o m p o u n d  in te re s t a llow ing  fo r  a  R e d em p tio n
p ay m en t o f  £180 every  year to  cover ap p re c ia tio n  . .  . .  . .  . .  £160

F ive p ay m en ts  o f  £180 R e d em p tio n . (T he o d d  £100, sc rap  value , to  m ak e  u p
rep ay m en t o f  w hole  lo an  is repaid  a f te r  sale) . .    £900

M a in te n an ce  cost a t  £60 p e r  y ear £300
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R u n n in g  costs:
F u e l, o il, tyres, e tc ., £1 5s. p e r  day .
D riv e r’s p ay , in su ran ce , e tc ., £2 2s. p e r  day . 
T o ta l— £3 15s. x 1,300 w o rk in g  days £4,227

O v erheads:
G arag in g  a t  £25 p er year. T o ta l fo r  5 years =  £125. 
T ax , in su ran ce , e tc. fo r  5 years =  £280.
T o t a l ............................................. £405

T o ta l C o s t £5,992

T o ta l s to n e  ca rr ie d  =  30 to n s  x 1,300 days — 39,000 tons.
C o s t o f  delivery  p e r  t o n =  £5,992

-------------- = 3 /1  p e r  to n .
39,000

C o st o f  delivery  by firm  =  5/- p er to n .

T herefore, assum ing o u r estim ates o f  cost to  be reasonably  co rrec t, it 
w ould  be a profitab le p rop o sitio n  in this case to  purchase the lo rry  an d  to  
carry  o u t the w ork  oneself. Y ou will notice th a t, due to  having to  estim ate 
the life o f  the lo rry  an d  the w orking  hours per week, etc., there is an  elem ent 
o f  risk  in  such propositions. T h a t is particu larly  so in the case o f  estim ating  
fo r one item  alone. H ow ever, fo r a fleet o f  vehicles an  extrem ely close estim ate 
can  be ob ta ined  as an  average fo r the various expenses to  be expected. So 1 
stress the great im portance o f  keeping cost records o f  all k inds, fo r if  they 
are intelligently  used, they will be the foundations on w hich fu tu re  o rgan isa tion  
will succeed.

This p roposition  o f  the lo rry  is a fairly sim ple choice in w hich the 
econom ics are reasonably  s tra igh tfo rw ard , b u t it could  be only p a r t o f  a larger 
an d  m ore com prehensive p lan  w hich in  itself m ay fo rm  an  alternative to  som e 
o th e r scheme. O n the o ther h an d  there are several sm aller p ropositions w ithin 
th is very prob lem  w hich cou ld  be considered. F o r  instance, econom ics will 
help  you  to  decide w hether the m oney spent on  garaging is repaid  by sm aller 
deprecia tion  an d  m ore w ork ing  hours. O r w hether, if  m ore m oney is spent on 
m ain tenance, the w ork ing  life o f  the vehicle could  be pro longed . D ue to  o the r 
factors, the prac tica l m an know s th a t the  econom ically  co rrec t so lu tion  is not 
always the correct o r the p rac tica l one. N o r  can  every conceivable a lternative 
be costed an d  acted upon , else the w hole o rgan isa tion  w ould  becom e blinded  
w ith econom ic science. A lternatives can  be d ivided in to  th ree m ain  groups. 
F irstly , those w hich should  always be costed  an d  com pared , being decisions 
o f  im portance concerning w ork  or investm ent to  which there is m ore th a n  one 
so lu tion . T his im p o rta n t g roup  includes all the m ajo r decisions w here each case 
is d ifferent an d  in  w hich all the relevant econom ic facts are accoun ted  for. 
In  ou r exam ple the question  w hether to  purchase the lo rry  is a m ajo r one, and  
the so lu tion  is largely dependen t on  the facts o f  th a t p articu la r situation . 
Included  in this g roup  are such im p o rta n t p ropositions as costing  the different 
m ethods o f  tim ber extraction , the purchase o f  p la n t an d  vehicles an d  indeed 
a lm ost all the m ajo r decisions o f  the forest o rgan isa tion . T he second g roup  
consists o f  m in o r decisions o f  w hich one is convinced o f  the co rrec t so lu tion  as 
a  resu lt o f  having com pared  the costs o f  a sim ilar alternative. T h a t allow s us 
to  m ake the co rrec t decision from  experience ra th e r  than  from  a  com parison  
o f  the  actual costs. In  o u r exam ple, I suggest th a t the question  o f  w hether to 
garage th e  vehicle belongs to  this group. In  o the r w ords, I am  convinced as a 
resu lt o f  experience an d  having costed a  sim ilar situation  previously th a t garaging 
m ore th an  am ply pays fo r itself an d  I am  ready  to  accept th a t, unless there are 
som e special circum stances to  be considered. This g roup  includes hundreds



N U M B E R  T W E N T Y - F I V E  1 9 5 6 1 7 5

o f  everyday alternatives in w hich experience will au tom atica lly  supply  the 
answ er. T he decisions need n o t necessarily be concern ing  triv ia l prob lem s 
b u t ra th e r  they are easy decisions to  tak e  on acco u n t o f  the ir one-sidedness. 
F o r  instance, it w ould  obviously be uneconom ic to  purchase a  low  load ing  
tra ile r if  there are only a  few pieces o f  p la n t to  be m oved ab o u t an d  a tra iler 
can  be h ired  fo r the occasional instances. N o te  th a t th a t is true  “ if  there are 
only a few pieces o f  p la n t to  be m oved” . S hould  the com plem ent o f  p lan t 
increase an d  m ovem ent becom e m ore than  occasional, then  the decision w hether 
to  purchase a low  loader becom es a m a jo r one; it m oves in to  G ro u p  1 an d  
dem ands exam ination  o f  the econom ics involved. T he th ird  g roup  com prises 
all decisions o f  a trivial n a tu re  an d  it’s ju s t n o t w o rth  the tro u b le  an d  tim e to  
exam ine the difference in  cost o f  the alternatives. Som e will question  th is on 
the g rounds th a t no  detail is too  sm all to  ignore, b u t it m ust be so, else progress 
w ould get bogged dow n by superfluous detail. I m ust add , how ever, th a t 
w hat is trivial in an iso lated  case m ay becom e im p o rta n t w hen q u an tity  is 
concerned . Is it n o t true  th a t if  every civil se rvan t spent a  second less in  the 
office each day, the saving on paper to  the exchequer w ould  run  in to  th o u san d s 
o f  pounds?

W hile agreeing th a t the com parison  o f  costs is necessary we shall exam ine 
them  w ith reference to  choosing the best m ethod  o f  tim ber ex traction . As 
previously m entioned  the econom ic fac to r is only one o f  several w hich will 
determ ine the co rrec t answer. T he ch ief fac tors determ in ing  the co rrec t m ethod  
o f  tim ber ex traction  include the lim ita tion  o f  cap ita l, availability  o f  p lan t, the 
natu re  o f  the te rra in , the length  o f  the  haul, the size an d  q u an tity  o f  the tim ber 
to  be m oved, the availability  o f  labou r, the existence o f  roads o r w aterw ays 
and  the clim atic conditions. A ll these factors can  be ro lled  in to  one— the 
econom ic factor. F o r  one m ust ex tract a t the sm allest possible cost m aking  
full use o f  all the available benefits created  by all fac to rs; we have to  decide 
w hat is the cheapest fo rm  o f  ex traction  for a  p articu la r area  un d er certain  
conditions. N ow  no w orthw hile com parison  o f  costs is possible w ithou t access 
to  accurate  records. I t is only by being able to  estim ate the costs o f  the various 
m ethods o f  ex traction  over d ifferent lengths o f  hau l an d  the cost o f  road  
construc tion  th a t we will be able to carry  o u t ou r ex traction  in  the m ost efficient 
m anner. An accurate estim ate o f  the various m ethods will n o t in  itse lf solve 
the problem . E x trac tion  is a com plex business in w hich a com b in atio n  o f  
m ethods has to  be correctly  m oulded  to  give the m ost econom ic results.

In a large a rea  w here there are few roads, the cost o f  hau l from  stum p to 
ro ad  exceeds by far the value o f  the tim ber. O n the o th e r hand , if  a huge m ileage 
o f  new ro ad  is construc ted  in  a  sm all area , the cost o f  the ro a d  construc tion  
w ould  be equally  excessive in re la tion  to  the value o f  the crop . Som ew here 
betw een these lim its there is an  ideal density  o f  roads per u n it area. T he 
co rrec t density  o f  road ing  in any area  depends on  the quality  an d  q u an tity  o f  
the crop , the cost o f  ro ad  construc tion  an d  the cost o f  hau l from  stum p to road . 
It is a m a tte r o f  econom ics to  w ork  o u t the ideal density. T ak ing  in to  accoun t 
the cap ita l required , com pound  in terest fo r the  period  o f  the loan, w hich m ay 
be taken  to  be the ro ta tio n  o f  the crop , an d  the redem ption  paym ents, one is 
ab le to  calculate the am o u n t w hich each cu. ft. o f  tim ber from  th a t a re a  will 
have to  bear as its share o f  the cost o f  ro ad  construc tion . T he g reater the 
m ileage o f  ro ad  construc ted  in  any one area, then  the g rea ter will be the cost 
borne by each  cubic foo t o f  tim ber. T he hau l from  stum p to  ro ad  is in inverse 
ra tio  to  the m ileage o f  ro ad  construc ted  fo r the  very reason  th a t the haul 
becom es sho rte r as the ro ad  density  becom es larger. W hen a g raph  is draw n 
show ing density  o f  ro ad  (m iles per square  m ile) on  one o rd ina te  and  the to ta l 
cost o f  extraction  on the o ther (road  construc tion  cost plus cost o f  sh o rt haul)
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then it is ap p a ren t th a t a t a certain  density the cost o f  ex traction  is at its cheapest. 
In G rea t B ritain the average figure is from  seven to  eight miles o f  ro ad  per 
square  mile o f  forest.

T o determ ine the m ost econom ic m ethod o f  ex traction  from  stum p to  
ro ad  one has, in the first instance, to  decide w hich m ethods are possible and 
then  to  cost one against the o ther. 1 list those factors which determ ine w hether 
any p articu la r m ethod is possible o r im possible.

F a c to rs  affecting  
C ho ice  o f  M e th o d R em ark s

A vailab ility  o f  p la n t O bviously  on ly  th a t  p la n t w hich  is p ro c u ra b le  can  be 
used . A ll p la n t a n d  e q u ip m en t used , even if they  w ould  
o th erw ise  be lying idle, m u st be costed .

L eng th  o f  h au l H as m a jo r  effect on  the  cho ice o f  m e th o d  b u t m akes no 
m e th o d  im possib le .

N a tu re  o f  te rra in S teep  g rad ien ts  ten d  to  e lim in a te  the  h o rse  a n d  tra c to r, 
in d ica tin g  re so r t to  the  w inch , ch u te  o r  aeria l ropew ay . 
W et p e a t suggests use o f  the  w inch in som e form .
Level g ro u n d  e lim in a tes  the  ch u te  a n d  aeria l ropew ay .

T im b er size B o th  the  aeria l ro p ew ay  a n d  ch u te  a re  lim ited  to  size. 
M a n p o w er can  cope w ith  w eigh ts u p  to  75 lb. only . 
A n im al p o w er is severely h a n d icap p ed  unless fric tion  
is cu t to  a  m in im um .

A v ailab ility  o f  la b o u r W ith  th e  ris in g  s ta n d a rd s  o f  living, m ach ines a re  tend ing  
to  rep lace  m an p o w er.

E xistence  o f  ro a d s  a n d  track s A sufficiency o f  track s ind ica tes use o f  th e  su lky.

E x istence  o f  w aterw ays A ch eap  a n d  efficient m eans o f  t ra n sp o r t  w here su itab le  
w aterw ays exist.

C lim atic  co n d itio n s S k idd ing  o n  ice a n d  snow  is very econ o m ica l w here such 
c o n d itio n s  a re  p ro lo n g ed  an d  can  be an tic ip a ted .

H aving  decided on the possible m eans, one m ethod  or a  com bination  o f 
m ethods is costed  against ano ther. O ne m ust be w ary ab o u t in tro d u c in g  a 
com bination  o f  m ethods because one o f  the golden rules o f  tran sp o rta tio n  is 
to  avoid double handling. T he practical difficulties o f  ex traction  are not d is
cussed here because this article is aim ing  a t encouraging  the s tuden t to  consider 
the econom ics o f  the case an d  if  th a t is done then  the purpose o f  the article has 
been achieved.

As already  sta ted , econom ics en ter in to  alm ost every sphere o f  forest 
o rganisation , and  a few exam ples are given below.

The s tandard  o f  the ro ad  is a  m atte r o f  econom ics. The higher the standard  
the less the m ain tenance costs, the faster the speed o f  the traffic, and  the less 
the w ear an d  tear on  traffic. This m ust be weighed against the ex tra  capital 
cost. In  G rea t B ritain  the s tan d ard  set is alm ost the low est possible an d  ju s t  
sufficient to  carry  the loads a t slow speeds, and necessitates being prepared  to  
cope w ith  any failure as and  w hen it occurs.

T he selection o f  the road  line is largely dependen t on the estim ated cost 
o f  the w ork. Even though  a certain  density is required  the actual line o f  the 
road  will be located  to  avoid expensive hazards.
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The econom ics o f  piece w ork m ust be w orked  o u t accurately  p rio r to  any 
schem e being pu t in to  force. T he in tro d u c tio n  o f  piece w ork is often a failure 
because the em ployer ju s t adds on a little to  the ra te  an d  hopes fo r the best. 
Som etim es ju s t because the w orker earns (as a  resu lt o f  hard  w ork) a bonus 
frigh ten ing  to  the em ployer, the la tte r  cancels the schem e in spite o f  the fact 
th a t he too  is ob ta in ing  cheaper p roduction .

Y et an o th er exam ple is the sto rem an  w ho is in  charge o f  tools an d  equ ip 
m ent to  a value of, say, £500. If, instead, the sto re  was left in  charge o f  the 
w orkm en w ho used the store, the en tire stock w ould  have to  d isappear every 
year to  be equal to  the wages o f  the sto rem an . Such cases o f  false econom y 
do  occur qu ite  frequently  and deserve a careful exam ination . O n the o ther 
hand  a ganger apparen tly  doing very little m ay m ean  a tipper do ing  an ex tra  
jo u rn ey  every day w hich w ould m ore than  pay fo r his salary.

A study o f  econom ics m eans profit instead o f  loss an d  only by m aking a 
profit can we succeed.

B R I T I S H  F O R E S T R Y  D E V E L O P M E N T  IN  T H E  
E A R L Y  T W E N T I E T H  C E N T U R Y

By D. L. SH A W  
Forester, N orth Wales

P rio r to  the estab lishm ent and  subsequent opera tions o f  the F orestry  
C om m ission in 1919, G rea t Britain did no t possess o r encourage a forest policy 
based on the econom ic needs o f  the coun try . U nlike several coun tries on  the 
con tin en t o f  E urope we had no forest trad ition  an d  acqu ired  the grievous 
d istinction  o f  being the largest im porters o f  raw  and  m anufac tu red  tim ber 
in the w orld. It is certain  th a t som e estates practised  sound  silviculture in the 
last cen tury  and a lim ited, local forest trad ition  was sustained. B ut in terest 
now  becam e national in character. H om e resources w ithou t rep lenishm ent 
o f  felled stock, could  never satisfy the grow ing needs o f  com m erce an d  industry , 
an d  no system atic a ttem p t on a national scale had  been m ade to  restock felled 
w oodland  areas o r investigate the thousands o f  acres o f  w aste land w ith the 
purpose o f  p lanning  afforestation projects. A bortive studies o f  these problem s 
were m ade in the early p art o f  this cen tury  an d  an  exam ination  o f  these will 
ind icate  the grow ing concern  o f  various bodies to  the question  o f  establish ing 
forestry  on a  national scale. A las, it to o k  the hazards o f  the  F irst W orld  W ar 
to  reveal the urgency o f  the question .

It is o f  in terest to  record  th a t in 1885 a Select C om m ittee o f  the H ouse o f  
C om m ons was app o in ted  to  ascerta in  w hether by establish ing a  F o rest School 
o r otherw ise, ou r w oodlands could  be m ade m ore rem unerative. This com 
m ittee was twice re-appo in ted  and  rep o rted  in  1887, suggesting establish ing 
forest schools, the creation  o f  a bo ard  to o rganise in struc tion ; the ho ld ing  o f  
exam inations, an d  the publishing o f  a syllabus an d  h an dbook . N o  effective 
ac tion  w as taken on this report.

The 20th C entury— Initial Phase

Several com m ittees were created  to  deal w ith  forestry  in  the first decade 
o f  the century , bu t little in their repo rts  an d  recom m endations was adop ted  
an d  p u t in to  practical effect.
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In  1902 a B oard  o f  A gricu ltu re D epartm en ta l C om m ittee w as set up  “ T o 
study  an d  rep o rt on the p resen t position  an d  fu tu re  prospects o f  fo restry , an d  
the p lan ting  and  m anagem ent o f  w oodlands in  the U n ited  K in g d o m ” . This 
C om m ittee rep o rted  an d  recom m ended  the in tro d u c tio n  o f  d em onstra tion  
areas, p lo ts as exam ples o f  good  m anagem ent near O xford , C am bridge 
an d  E d inburgh , in struc tion  in forestry  a t ag ricu ltu ra l colleges, technical advice 
for w ood land  ow ners, m odification o f  the estate du ty  on  tim ber an d  the p lan ting  
o f  m unicipal w ater-catchm ent areas. Som e o f  the p roposals  w ere p u t in to  
effect.

In 1907 a C om m ittee was appo in ted  by the V ice-President o f  the D ep a rtm en t 
o f  A gricu ltu re to  rep o rt on  the cond ition  o f  fo restry , the p reserva tion  and  
extension o f  existing w ood land , and  to  ou tline a  financial schem e fo r afforesta
tion. The rep o rt aim ed a t the afforesta tion  o f  700,000 acres. A  s ta rt w as m ade, 
b u t it was very slow— 1,000 acres were p lan ted  in ten  years— m uch less than  the 
a rea  deforested  du ring  the period.

In  1908 the p rob lem  was a ttacked  from  a new angle. T he G overnm ent 
enlarged the term s o f  reference to  the R oyal C om m ission on C oast E rosion , 
asking fo r a rep o rt and  requesting  w hether it was desirable to  m ake an experi
m ent in  afforesta tion  o f  reclaim ed lands an d  w aste land  w ith the use o f  idle 
lab o u r du ring  periods o f  depression. T he C om m ittee rep o rted  in Jan u ary , 1909, 
a n d  recom m ended  the afforesta tion  o f  150,000 acres annually  up to  an  aggregate 
o f  no  less than  nine m illion acres. T his suggestion was taken  no further.

In  1911 the Secretary o f  S tate fo r Scotland  nom inated  a departm en ta l 
com m ittee “ T o rep o rt on  the selection o f  a suitable location  for a D em onstra tion  
F o rest area  in  S cotland  an d  on any fu rth er steps w hich shou ld  be taken  to 
p rom ote  silviculture in  S co tland” .

This com m ittee rep o rted  in the sam e year suggesting:

(a) T he fo rm atio n  o f  a dem o n stra tio n  forest o f  4,000 acres.
(,b) A lim ited  num ber o f  tria l S tate forests.
(c) O ne U niversity  course to  provide forest education .
(d) A  survey to  determ ine the extent o f  likely afforesta tion  areas.
(e) S tate loans to  assist w ood lands ow ners.
i f )  A m endm ent o f  the law  affecting the taxation  o f  w oodlands to  estate 

an d  succession duties.

Only in  respect o f  (c) and  ( / )  w as som e ac tion  taken.

In  1912 the P residen t o f  the B oard  o f  A gricu ltu re an d  F isheries appo in ted  
an advisory  com m ittee in regard  to  a fo rest survey, experim ents in  silviculture 
a n d  forest dem onstra tion  centres an d  the in stru c tio n  o f  w oodm en. T he 
com m ittee rep o rted  in  the au tu m n  o f  the sam e year recom m ending:

(a) A  survey o f  seven selected d istric ts in E ngland .

(b) T he creation  o f  experim ental forests o f  n o t less th an  5,000 acres each 
in the  seven districts.

(c) T he creation  o f  a dem onstra tion  forest.
(d ) T he in augu ra tion  o f  la b o ra to ry  research an d  experim ents.
(e) P rovision fo r the tra in in g  o f  skilled w oodm en.

A  d em onstra tion  fo rest in the  F o rest o f  D ean  was s ta rted  and  a beginning 
m ade w ith the  lim ited  survey.
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I t  follow s from  all these various activities th a t though  no conso lida ted  
forest policy em erged, m uch value was derived from  the enquiries, fo r the 
research  involved increased the know ledge necessary to  success in  an  u n d e r
tak in g  w hich in  practice was new  to the U n ited  K ingdom . B ut the fact rem ained 
th a t B rita in  still had  to  pay heavily fo r im ported  tim ber; fu rthe rm ore , we paid  
fo r foreign lab o u r in  fellings, conversion, m anufac tu re  an d  in  tran sp o rt. W orld  
u tiliza tion  o f  tim ber was rap id ly  increasing  an d  the a rea  from  w hich th e  U n ited  
K ingdom  cou ld  receive supplies w as d im inishing. Im provem ents in  the cond i
tions o f  life, rap id ly  expanding  in m any o f  the tim ber-p roducing  coun tries o f  
E urope , resu lted  im m ediately  in a  rise in  the consum ption  o f  tim ber per head 
o f  popu la tio n , hasten ing  the ap p ro ach  o f  the day w hen it m igh t be difficult to  
satisfy B ritish  needs a t any price.

The Second Phase— Emergence o f a Forest Policy
T he incidence o f  the F irs t W orld  W ar em phasised the necessity o f  tim ber to 

m ilitary  opera tions. T he scarcity o f  sh ipp ing  an d  subm arine activities gradually  
severed the U nited  K ingdom  from  accustom ed sources o f  tim ber supply an d  
the dem ands o f  ou r overseas arm ies an d  industries a t hom e fo u n d  the coun try  
w ith no organised  forests and  an  insufficient supply  o f  tim ber. R equisition ing  
o f  such tim ber as the S tate o r the ind iv idual possessed becam e necessary 
w ithou t consideration  o f  the econom y o f  early  o r p a rtia l fellings. T he area  o f  
forest in the U nited  K ingdom  p rio r to  the o u tb reak  o f  the F irs t W orld  W ar was 
estim ated  a t 3,315,000 acres an d  am o u n ted  to  4.3 per cen t o f  the to ta l a re a  o f  
the coun try . O f the fo rest area  96.3 per cen t belonged to  p rivate individuals. 
2.6 per cen t to  the S tate an d  the rem ainder (1.1 per cent) to  co rpo ra tions, 
ecclesiastical bodies, etc. R oughly  this a rea  o f  w oodlands w orked  o u t a t one- 
ten th  o f  an acre per head o f  p o pu la tion , against h a lf  an  acre per head  in G erm any 
an d  F rance.

A s the 1914-1918 W ar progressed ou r w ood lands were seriously depleted. 
P ractically  the w hole supply o f  m a tu re  coniferous tim ber w as cu t an d  severe 
in roads m ade in to  younger coniferous p lan ta tions. T he best ash  and  a consider
able volum e o f  the best oak  w as also used up. By 1916 B ritish fo restry  was in 
d ire peril. In July o f  th a t year the F orestry  S ub-C om m ittee o f  the M inistry  
o f  R econstruc tion  was set up  “ T o consider and  rep o rt up o n  the best m eans o f  
conserving and developing the w ood lands and  forestry  resources o f  the U nited  
K ingdom , having regard  to  the experience gained  du ring  the w ar” . T he repo rt 
o f  th is sub-com m ittee served as the basis o f  the F orestry  A ct o f  1919 an d  the 
estab lishm ent o f  the F o restry  C om m ission.

Proposals o f the Forestry Sub-Committee
T he average quan tity  o f  tim ber im ported  du ring  ten years before 1914 was 

over 500 m illion cubic feet per annum , and  the sub-com m ittee estim ated  th a t 
to  p roduce th is quan tity  o f  tim ber a t hom e, no  less th a n  n ine m illion  acres o f  
additional land  w ould require to  be afforested. They also  calcu lated  th a t the 
additional a rea  o f  w ood land  requ ired  to  m ake the  co u n try  independen t o f  
overseas supplies fo r th ree years o f  em ergency w as 1,770,000 acres o f  conifers 
an d  100,000 acres o f  hardw oods.

In  the case o f  conifers a  ro ta tio n  o f  eighty years was assum ed an d  
theoretically  one-eightieth  o f  the a rea  shou ld  be p lan ted  each year, b u t ow ing 
to  the grave dep letion  o f  the existing stock o f  tim ber it  w as p roposed  to  p lan t 
tw o-th irds o f  the area  in  the first fo rty  years an d  one-th ird  in  the second h a lf  
o f  the ro ta tio n .

In  the case o f  hardw oods it was p roposed  to  p la n t 1,000 acres annually . 
T he sub-com m ittee fu rth e r recom m ended  th a t p rivate ow ners should  be
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encouraged  to  rep lan t felled w ood lands an d  th a t the s tan d ard  o f  forestry  be 
increased  by research , technical education  and advice. F inally , they p roposed  
the ap p o in tm en t o f  F orestry  C om m issioners p rovided w ith the necessary funds 
an d  staff, to  undertake the policy o f  the G overnm ent.

In  1919 cam e the F orestry  A ct. an d  the establishm ent o f  the F orestry  
C om m ission— and fo r the first tim e in its h isto ry , the U nited  K ingdom  h ad  a 
forest policy and  the in stru m en t w ith which to insure its app lication .

A N O T E  O N  F O R E S T E R  T R A I N I N G

By H . C R U IC K S H A N K  
Education O fficer, Faskally

In  the reports, subm itted  by D istrict Officers and Foresters, on A ssistant- 
F oresters o f  ab o u t six m o n th s’ standing , such com m ents as the follow ing 
invariably  occur: “ H as very poo r con tro l o f  a squad  o f  m en” ; “ C o n tro l o f  
lab o u r is his w eakest po in t, but he will, I am  sure, im prove w ith experience” ; 
“ C ould  be in tim e qu ite good in con tro lling  lab o u r” ; "H e  handles his squad  
well, bu t is som ew hat im pe tuous” ; “ He handles his squad well and  has plenty 
o f  in itia tive” .

These com m ents illustrate  the em phasis w hich is rightly placed on an 
im p o rta n t aspect o f  an A ssistan t-F o rester’s duties; they also indicate the 
inheren t differences in the capabilities o f  individuals. D o they, as well, point 
to  a defect in ou r present system o f forester training?

The subject o f  “ m an-m anagem ent” has received increased a tten tio n  at 
all levels du ring  the past few years. A t N orthervvood, courses have been 
arranged  to  include this aspect o f  the w ork, and in the T ra in ing  Schools efforts 
are being m ade to  m eet an  obvious need. Y et it m ay be an tic ipated  th a t in 
spite o f  all o u r efforts, these fau lts will con tinue to  be observed and to  be expected 
w hen supervisors first take up  the ir posts in the field. W hy? Because “ m an- 
m anagem ent” as a  subject canno t be tau g h t adequately . The theory  can  be 
expounded  an d  discussed, ad  nauseam  even, bu t unless a m an is a “ born  super
v iso r” the only way he can learn  the a r t is by b itter experience.

G eorge B ernard  Shaw , in his w isdom , sta ted  tha t a good recipe for success 
is arrogance, tem pered by experience and  defeat. W hilst this op in ion  is open 
to  argum ent, Shaw ’s qualification  “ tem pered by experience an d  defeat” is 
fundam ental.

H ow  is the problem  tackled in the F orester T ra in ing  Schools? In w hat is 
virtually  the only possible way, by giving each m an, in his tu rn , charge o f  a 
gang o f his fellow -students. F irst, o f  course, before a s tuden t can  take charge 
o f  an operation  he m ust him self have done the w ork and  be reasonably  proficient 
in  the m an ipu la tion  o f  the ap p ro p ria te  tools. In this respect the twelve m o n th s’ 
p relim inary  practical w ork  in the forest, p rio r to  en tering  school, is invaluable, 
o therw ise too  long a  period in school w ould have to be devoted  to  the a tta in 
m ent o f  the necessary m anual proficiency.

T he studen t app o in ted  in charge o f  an  opera tion  is fully in form ed regarding 
the w ork  to  be carried  o u t by his gang. H e is required  to  plan how  he will set 
ab o u t the jo b , how  best to  allocate his men fo r m axim um  efficiency and to
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decide the num ber an d  type o f  too ls he will require. A ll these details he 
discusses in  advance w ith  the F o reste r-In stru c to r, w ho is ready  w ith  guidance 
an d  advice, and  when necessary, in stru c tio n s on  technique, m ethods and  
records.

T he F o reste r-In stru c to r accom panies the gang in  the field, gives such 
d em onstra tions and  in struc tion  as he considers necessary, discusses the opera tion  
in detail w ith  the gang, an d  gives any fu rth e r necessary guidance to  the studen t 
in charge. H e rem ains w ith  the gang un til he is satisfied th a t the w ork  has been 
adequate ly  organised  an d  is being efficiently carried  out.

T he F o reste r-In stru c to r then  leaves the gang to  carry  on  w orking and  the 
s tuden t in charge to  con tinue to  organise an d  supervise the opera tion . L ater, 
perhaps th a t afte rn o o n  o r the follow ing m orn ing , he re tu rns to  assess the quality  
an d  quan tity  o f  the w ork  done an d  a t the  sam e tim e the adequacy  o r otherw ise 
o f  the studen t supervisor. D uring  his inspection  the  s tuden t in  charge accom 
panies him , discussing the po in ts w hich have arisen , the difficulties encoun tered  
an d  overcom e. T he In s tru c to r  questions an d  criticises, discusses m istakes and  
m odifications, som etim es issues fresh instruc tions. O ccasionally  the w ork  m ay 
have to  be re-done. A ll the tim e the s tuden t superv isor is learn ing  forestry  
technique, and  how  to  organise an d  con tro l his m en to  best advantage.

In ad d itio n  to  the ir field supervision, second year studen ts are each 
app o in ted  for a period  o f  tw o o r th ree weeks to  a  position  o f  au th o rity  in  the 
school. T he title o f  th is po st an d  its exact responsibilities vary  from  school to  
school. W hether a s tuden t is referred  to  as School F o rem an , A ssistan t-F o rester 
o r O rderly  Officer is im m aterial; he is given responsibility  fo r such m atte rs  as 
the issue an d  con tro l o f  tools, tim e-keeping, discipline an d  prac tica l records.

This tra in ing  in supervision and  responsibility  sounds very good  in  theory . 
Each m an is getting  the valuable experience he needs, an d  is learn ing  a technique 
w hich he will p u t in to  p rac tice as an  A ssistan t-F o rester in  the field. B ut is he?

Tw o objections spring im m ediately  to  m ind. In  the first place opportun ities 
in  the school o f  tak ing  charge are lim ited. T he lim its are the  d u ra tio n  o f  the 
practical w ork  an d  sim ple arithm etic. D uring  the  tw o-year course ap p ro x i
m ately 225 days are devoted  to  p rac tica l w ork. I f  the gangs were always to  
consist o f  th ree m en, theoretically  each  m an  w ould  be in  charge fo r one-th ird  
o f  the tim e; if o f  five m en fo r one-fifth  o f  the tim e. B ut unless the gangs are o f  
reasonable size there is little need fo r detailed  o rgan isa tion  an d  supervision. 
In m any opera tions such as p lan ting  an d  b rash ing  one superv isor to  a gang 
o f  ten is qu ite  sufficient. H ence in such cases supervision is lim ited  to  one- 
ten th  o f  the p rac tica l tim e. A gain, in forestry  there are  so m any  operations, 
each w ith the ir ow n varia tions, th a t it is obviously im possible for each  student 
to be given experience in  charge o f  all operations.

T he second p o in t is th a t the m em bers o f  the gangs are neither inexperienced 
no r unru ly  forest w orkers. They are fellow -students, w ho m ay indeed  becom e 
unru ly  a t tim es, b u t w ho have m uch  in  com m on w ith  their tem porary  supervisor 
an d  know  th a t they in  tu rn  will be called u p o n  to  supervise the ir fellows. They 
may n o t w ork  as h a rd  as piece-w orkers an d  the u n it costs m ay n o t always be 
as low  as one w ould  wish, bu t seldom  do  they really test the m ettle o f  the 
w ould-be supervisors.

O n the o ther hand , to  give a s tuden t charge o f  a  fo rest squad  fo r a  sh o rt 
period , a  system  w hich w ould  afflict the squad  w ith  frequen t changes o f  super
visor, w ould  n o t only be d ivorced from  reality  b u t com pletely farcical.

W hat then  is the answer? I w ould suggest th a t a  great responsibility  rests
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w ith the F orester under w hom  an  A ssistan t-F o rester is first posted . This 
F orester should  apprecia te  th a t his assistan t’s train ing , far from  being com plete, 
is in fact beginning a new phase w ith his assum ption  o f  responsibility . I f  the 
F orester recalls his own hesitant beginnings he will realise it ca n n o t be o th e r
wise. A nd if he treats his new assistan t accordingly  the so lu tion  m ay be in 
sight.

F o r  the first lim e the A ssistan t-F orester is in charge o f  forest labour. 
P revious “ experience and  defeat” a t school will help, b u t new an d  different 
p roblem s face him , dem anding  m ore o f  his tac t and  understand ing  o f  m en than 
ever before— m ore perhaps than  he can som etim es be expected to  possess. 
T he guidance, advice and su p p o rt o f  an experienced an d  sym pathetic F orester 
is essential a t this stage. The very know ledge th a t he is no t stand ing  entirely 
alone will give the young  supervisor increased confidence in him self and  he will 
thus be better equipped to  avail h im self o f  every o p p o rtu n ity  to  progress 
tow ards proficiency.

In  this article I am  n o t trying to  m anufactu re  excuses for deficiencies in 
o u r educational system . F orestry  is an occupation  which is no t learned in two, 
o r even ten years; a t school the g roundw ork  is covered, but in all branches 
proficiency com es gradually  w ith  experience an d  guidance from  older men. 
T he m anagem ent o f  lab o u r is perhaps the o u ts tand ing  exam ple o f  this truism . 
If  D istric t Officers an d  F oresters can be convinced o f  this need and  o f  their 
d irect responsibility  in  fu rthering  the education  o f  the ir young ju n io r  supervisors, 
th a t aw areness o f  the problem , coupled w ith their sym pathetic co -opera tion , 
can lead to  its solution.

E D U C A T I O N  F O R  A D M I N I S T R A T I O N

By L. G. B A R T E R  
Senior Executive Officer, Directorate fo r  England

M anagem ent can be defined as the d irection  o f  the energies and capacities 
o f  o thers to  the end w hich it is desired to  achieve. A lthough , incidentally , it 
m ay involve detailed w ork  on the p a rt o f  the executive, the essence o f  his jo b  
is th a t he is co -o rd inating  and carry ing  ou t plans th rough  o thers. It has been 
declared th a t full efficiency in any organisa tion  is im possible w ithou t co llab o ra
tion , and  I th ink  it is p retty  evident th a t co llabo ra tion  is an  act o f  will which 
can  hard ly  be forced. I am  convinced th a t the fundam ental o rgan isa tiona l 
prob lem  o f any en terprise is the build ing up  o f  an  harm on ious hum an  re la tio n 
ship for jo in t effort in the m ost effective conduct o f  th a t enterprise. T here is 
am ple evidence th a t the final m easure o f  the strength  o f  an  o rgan isa tion  is the 
collective strength  o f  the individuals engaged in  it, each ind iv idual accepting  
his own share o f  responsibility  fo r the final result.

A n efficient o rganisation  is based on three assum ptions, the first th a t each 
individual concerned  in it has som ething o f  value to  con tribu te , secondly, th a t 
som e m eans is found  o f  perm itting  the developm ent o f  each ind iv idual to  the 
u tm ost o f  his capacity , and  thirdly, tha t the experience o f  the g roup  is related , 
in teg rated , and  m ade effectively available. The g reatest an d  m ost enduring  
pow er is developed jo in tly  by em ployer and  em ployed, an d  is co-active as 
opposed to coercive.

U nities are determ ined, n o t only by their constituen ts b u t by the relation
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o f  the constituen ts to  each other. M r. B lack is one person  an d  M iss W hite 
is an o th er person; b u t p u t M iss W hite w ith M r. B lack and  the result is very 
d ifferent from  a dull grey.

U nrela ted  experience is partly  w asted, b u t w hen energies are released and  
allow ed to  in te ract, the result generally is progress. C apacity  and experience 
are un ited , no t only to  carry  o u t the purpose, b u t to  create higher an d  better 
purposes. Full efficiency is, therefore, only reached  w hen m eans exist to  draw  
from  each m em ber o f  a team  his fullest possibilities, w hen the experience o f  
each is related and  em ployed in the com m on purpose. T here is no longer ro o m  
in m odern  society for the individual w ho is so efficient, and  self-efficient, th a t 
it is im possible for o thers to  w ork w ith him . In teg ration  invariab ly  requires 
intelligence, perception , and  im agination , and  it is w ith ind iv iduals possessing 
these qualities th a t responsible adm in istra tive posts m ust be filled.

E ducation  has achieved a place o f  high im portance in adm in istra tion . 
G re a t industria l concerns em ploy education  officers an d  technical in stru c to rs ; 
G overnm ent D epartm en ts assist officials to  a tten d  courses o f  in struc tion . 
T he com plexities o f  an industria l civilisation call fo r g rea ter understanding , 
skill, and  know ledge to  be a tta ined  th ro u g h  education , for education  is 
system atic instruc tion  given in p repara tion  fo r the w ork o f  life. M uch  industria l 
an d  vocational d issatisfaction  is due to  a failure on the p a rt o f  the em ployee 
to  realise the setting  an d  purpose o f  his w ork. W hen a m an is so buried  in the 
details o f  a  jo b  th a t he is unable to  see its b ro ad  outlines, he is said to  be unab le  
to  see the w ood fo r the trees. T he purpose o f  instruc tion  in adm in istra tion  is, 
therefore, to  show  the studen t the ou tline o f  the w hole w ood, and  the re la tio n 
sh ip  o f  one to  the o ther, o f  different parts o f  th a t w ood.

S H O U L D  W E  G O  B A C K ?

By T. S. H A R V IE  
A ssistant Forester, South Scotland  1

A child learns by exam ple and  by experience, and  this m ethod  o f  learn ing  
is no t exclusively fo r children.

A forester gains know ledge every day by experience, and experience is 
gained by exam ple also. F ortunate ly  the young forester can benefit from  the 
know ledge and experience o f  his seniors. If, how ever, the forester could  
re-visit the forests w here he has w orked previously, and  see the results o f  his 
labours, to  see bo th  the successes an d  the failures w ould  be o f  g reat value to  
him .

W ould  it n o t be o f  benefit to  the forester to  see the plantings o f  fo u r o r  
five years ago? T o  see the failure o f  certa in  species on  certa in  sites, know ing, 
as he w ould, the vegetation  on the area  before he p lan ted  it, an d  also the 
successful g row th  o f  p lan ta tions, the choice o f  species o f  w hich had  proved 
correct. I th ink  th a t if  a  forester could  re-visit his “ old p lan tings” it w ould  
m ake a  fa r g rea ter im pression an d  w ould  prove m uch  m ore helpful in decid ing 
fu tu re  choice o f  species th an  the com plicated  tables o f  “ vegetative com 
m unities” so neatly pu t in to  groups w hich one seldom  finds clearly defined “ o n  
the hill” .
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T he trea tm en t given to  backw ard  areas is an o th er p o in t w hich w ould 
benefit from  a visit in a  few years tim e. D id  the m anuring  an d  ex tra  d ra in ing  
really help  to  get the trees o u t o f  check?; o r was the choice o f  species w rong? 
I f  we w ent back  afte r som e years had  elapsed these questions m igh t be answ ered. 
In fo rm ation  on trea tm en t o f  “ difficult a reas” an d  the results o f  the d ifferent 
trea tm en ts are in teresting  and  undoub ted ly  they are o f  value, b u t personal 
experience o f  a p rob lem  will m ake a m ore lasting  im pression th an  second-hand  
in fo rm ation  will, how ever good.

A visit to  you r “ old fo rest” w ould  give you  an  o p p o rtu n ity  to  see how  your 
successor was tackling  the problem s th a t you  yourself h ad  experienced. He 
m ay have gone ab o u t solving the difficulties in a  d ifferent way from  you an d  
you m ight learn  from  his m ethods. Conversely, he m ight learn  from  yours!

T h inn ing  is an o th er aspect o f  the forester’s w ork  w hich w ould , I feel, 
benefit from  a visit in, say, th ree years’ tim e. O ne cou ld  ascerta in  from  the 
sta te o f  the p lan ta tio n  w hether the th inn ing  had  been too  severe o r too  ligh t or, 
if  it was correct, you w ould  be able to  see the im provem ent o f  the cro p  an d  the 
behaviour o f  the elites an d  the “ low er sto rey” . T o  see all these things w ould, 
I am  sure, m ake fo r b e tte r th inn ing  in the future.

Y o u r previous forest m ay have been in  p roduction  an d  a  visit to  it m ay 
reveal different techniques in  the m ethods o f  ex traction , and  the use o f  different 
equipm ent m ay give you ideas w hich m ight help in m aking  a better jo b  o f  your 
presen t extraction  w ork . A  forester w ho is now  w ork ing  to  establish a forest 
an d  w ho has no p roduction  w ork  in progress w ould  benefit from  a visit to  his 
“ old forest” , as such a  visit w ould  help to  keep him  in touch w ith  new m ethods 
being used in extraction , th inn ing , etc., and  will show  him  the need for laying 
o u t extraction  lanes while he can  still see the lie o f  the land  across the co m p art
m ents. A  forester w ho is con tinually  on the estab lishm ent side o f  forestry  is 
liable to  dism iss the ex traction  w orries as being in the d im  an d  d is tan t fu tu re 
and  n o t to  prepare fo r them  a t all. A visit to  your old p roduction  forest will 
keep you  up  to  date  and will encourage you perhaps to  do som eth ing  ab o u t 
these problem s.

On m y last visit to  a forest w here I used to  w ork  I was am azed a t the 
num ber o f  new roads th a t had  been m ade, and  a t the difference th a t these 
roads m ade to  the extraction  problem s. A reas th a t had seem ed so inaccessible 
now  gave little o r no troub le  in getting  ou t the tim ber, an d  the pro tec tion  o f  the 
forest as a  w hole against fire has certain ly  been increased by the b reak ing  up 
o f  the a rea  in to  sm aller b locks by roads. I go t the im pression th a t, far from  
stand ing  still, there h ad  been a steady progress tow ards m ore efficient extraction  
and  m uch greater m obility  th ro u g h o u t the forest. A fter a  visit such as this one 
sees the w ork  o f  es tablishm ent in a  different ligh t and  one sees fa rth e r ahead  
to  the days w hen the forest will be in p roduction . In fact, one can  see the w ood 
th ro u g h  the trees.

A forester does, by necessity, live a  life o f  relative iso lation  from  his 
colleagues, an d  a  visit to  an o th er fo rest gives an  o p p o rtu n ity  to  exchange ideas 
w ith his opposite num ber w hich is bou n d  to  be o f  m u tua l benefit.



D I S C O U N T S  A N D  D E C I M A L S

By H . S. F R O S T  
E xecutive Officer, E ast England

M ost people know  th a t 2 \  per cen t is equ ivalen t to  sixpence in  the pound , 
and th a t fo r 10 per cen t and  25 per cen t the am oun ts  are divided by ten an d  
fou r respectively.

There are, how ever, m any o ther percentages in com m on use w hich presen t 
a little m ore difficulty, requ iring  d irect arithm etica l m ethods o r reference to  a 
ready reckoner.

These can often be w orked  o u t quickly by the follow ing sho rt-cu t m ethod ,
either w ith or w ithou t the aid  o f  the “ F A C IT ” C alcu lating  M ach ine to  be
found  in C onservancy Offices. (F o resters’ inden ts n o t accepted!)

Example
2 per cent o f  £73 18s. 5d.

Method
1. Ignore the 5d. (9d. o r m ore shou ld  be ro u n d ed  up  to  the next shilling).

2. C onvert shillings to  decim al o f  £1 =  £73.9.

3. M ultip ly  by 4 ( 2 x 2 )  an d  m ove decim al place 1 p o in t to  le ft= 2 9 .5 6 .

This is the am o u n t in shillings w hich is £1 9s. 6^d.

T he principal, o f  course, is th a t the decim alised sum  is m ultip lied  by one- 
ten th  o f  twice the ra te  o f  d iscount. In  the exam ple given, th is reduced the 
follow ing calcu lations:

x  2-1-100 (to ob ta in  am o u n t in pounds).

x  20 (to reduce to  shillings).

W here the d iscoun t is fractional, say £ per cent, the decim alised sum  should  
by m ultip lied  by 2 x  £ = i ,  o r divided  by 4, w hen m oving the  decim al p o in t one 
place to  the left will again  give the answ er in  shillings.

In practice it has been found  th a t th is m ethod  gives qu icker an d  m ore 
accurate results even w ith such sim ple ra tes as 2\  per cent, 5 per cent, etc.
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A F I S H  H A T C H E R Y

By D . J. F O U R T  
Forester, Research Branch

A t W raym ires near F a r  Sawrey in  the L ake D istric t we visited the fish 
hatchery  a ttach ed  to  the F reshw ater Biology A ssociation . I t  operates to  supply 
stock fo r the lab o ra to ries  a t  F erry  H ouse, an d  fo r g row th  studies conducted  
in  the group  o f  ta rn s  h igher on  the  hill behind, an d  in  som e tanks in  the  hatchery  
grounds. T he species k ep t are all tro u t an d  char, nam ely  B row n tro u t (Salm o  
tru ttd), R ainbow  tro u t (Salm o irideus), W inderm ere ch a r (Salvelinus alpinus) and  
A m erican  B rook  tro u t (Salvelinus fon tina lis). T he w ater com es from  the ta rn s
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m entioned earlier, as a piped supply, a convenient relic from  a sm all hyd ro 
electric supply system  constructed  by the form er owner.

It was understood  th a t research in to  hatchery  procedure is no t conducted  
here, a w ell-tried m ethod being em ployed. This so rt o f  w ork  is probably  
carried  ou t a t the Brown T ro u t R esearch L ab o ra to ry  a t P itlochry , a lthough  
private hatcheries all over the coun try  have been finding better m ethods by 
observation  and  experience since early  in the last century . This can be gauged 
by the fact th a t tran sp lan ta tio n  o f  tro u t ova to the A ntipodes by a g roup  o f  
breeders, w ith  all the problem s o f  tran sp o rt, etc., had been com pleted  success
fully in 1864.

It has long been know n th a t tro u t are  m igratory , co ld-w ater fish, which to  
judge  by the ir d istribu tion  m ust have ascended every river from  the sea as 
soon as the re trea t o f  the glaciers allow ed. A round  44°F. is op tim al for the 
ha tch ing  o f  tro u t ova, and  if  a tem peratu re  o f  58°F. is reached a t any stage, 
dea th  supervenes.

The m ethod  used a t W raym ires is called the dry fertilisation process. 
T he hen fish is taken  from  the w ater when ripe, and  gently stroked  along  the 
belly from  behind the gills to  the anus, the expelled ova falling in to  a shallow  
pie dish. In a sim ilar way, milt from  a m ale fish is added , and the m ass stirred  
u p  gently— often using the tail o f  the m ale fish! A fter allow ing a few m inutes 
fo r  im pregnation , cool w ater is poured  in and o u t un til the pie-dish is clear 
again . The eggs are then spread o u t on  grilled trays in a stream  o f  cool clear 
w ater, the w hole in a dull half-light. T he hatchery  house is tall, and  thick walled 
fo r coolness, and from  one end flow the troughs o r flumes o f  w ater. In these 
a re placed the hatch ing  trays 3 ft. long by 9 in. b ro ad  an d  6 in. deep, w ith the 
grills the narrow  way, m ade up  o f  £ in. glass rod , £ in. ap a rt, ju s t sufficient to 
reta in  the eggs. T he infertile an d  diseased eggs are soon spo tted  and  rem oved, 
as disease at th is stage spreads rapidly. In n a tu re  the eggs o f  tro u t and salm on 
a re  a delicacy to  larger fish o f  the sam e and  o ther species. This egg stage in 
tro u t norm ally  takes place under fine gravel, perm eable enough  to  w ater, b u t 
p ro tec ting  against predators.

W hen the eggs hatch  the young  fish swim ab o u t clum sily, w ith the large 
egg sacs beneath  them . This stage is passed in  the hatch ing  tray, but as soon 
as the egg sac is absorbed , and  the fry are ready to  feed, they are rem oved low er 
dow n the flum e in to  a trough  w ithou t the glass-grilled tray, and here fed on the 
trou t-ha tchery  staple food. This is finely chopped  liver, from  the local slaughter 
house, w hich has been condem ned as unfit fo r hum an  consum ption . The tro u t 
stay here till they are ab o u t 1 in. long w hen they are m oved o u t o f  the hatchery  
house in to  the open air.

H ere they live in one o f  tw o sorts o f  sm all concrete tanks sunk in the 
g round . The deep rec tangu lar variety  is la id  ou t in a  series, d ischarg ing  one 
in to  the o ther. T he ro u n d  type are un its on the ir own, an d  the ir overflow  goes 
to  w aste. T he fry live here fo r the rest o f  the ir first year. Below is a  d iag ram  
o f the ro u n d  type. It is ab o u t 5 ft. across, and  2 ft. deep ro u n d  the edge.

I t can be seen th a t the action  o f  the tw o w ater je ts  is to  prov ide aeration , 
to  slowly change the w ater, an d  very im p o rtan t, to  induce a  ro ta tin g  cu rren t. 
T h e  fry swim head  to  stream , an d  the food is kep t off the bo tto m , an d  does no t 
decay so rapidly. T he advantage o f  this type is th a t it is capable o f  ho ld ing  
larger num bers o f  fry per cubic fo o t o f  w ater supplied  than  the tro u g h  type, 
b u t i t  is m ore likely to  w arm  up in a h o t season. I t then needs shading, an d  a 
m ore rap id  tu rnover o f  w ater.
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In the trough  type the sam e w ater passes dow n a  chain  o f  tanks. These 
are a ro u n d  7 to  8 ft. long, 2 ft. deep an d  2 ft. across. W ater en ters by a low  
fall at the head an d  causes som e sw irling and  ag ita tion  b u t n o t a set pa tte rn  
o f  cu rren ts as in the c ircu lar type. W ater leaves by  a screened exit a t  the low er 
end to  fall a  foo t o r so to the next tank . A series o f  a b o u t eight o f these occupy 
the one side o f  the hatchery.

Close by is a g roup  o f  stock ponds, m ade o f  concrete , an d  o f  various sizes, 
m ostly ab o u t 30 ft. by 10 ft. by 3 ft. deep. They ho ld  one and tw o-year-old  fish 
o f  the species studied , and  even a few th ree-year rainbow s used for breeding, 
o f  considerab le size. This species does n o t breed freely in  the wilds in Britain 
thus con tinuous stocking is needed to  m ain ta in  the head  o f  fish in a w ater. 
The rainbow  tro u t, especially the Shasta, grow s larger an d  faster th a n  the 
brow n trou t. It too has been in troduced  to  m any o th e r countries, such as 
South  and  East A frica, N ew  Z ealand , A ustra lia , Chile, A rgentine, an d  parts  
o f  Europe. In m any places, ra th e r like Pinus radiata, they grow  a t least as well 
as in their native C alifornia.

In the slock pools studies are carried  o u t on  “ p ro d u c tio n ” under different 
conditions, such as unlim ited  food, o r age o f  stock. A ll the fish are netted  and 
weighed a t intervals. The food o f  these is still chopped  liver— probab ly  not 
chopped  so fine as the fish are large!

Fig. 32. P lan  o f  ro u n d  fish tan k .
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A fter experim ents these fish an d  any o thers n o t needed are used for stocking 
various local w aters. I t is believed best to  use one-year-old  fish, b u t tw o-year- 
olds are  som etim es used, w here the fisherm en concerned  can afford it. If  three- 
year-o ld  fish— in rainbow s ab o u t tw o pounds w eight— are used there is a 
serious risk th a t the regular feeding received in  the hatchery  will cause them  to 
loose the ir fear o f  m an, and  becom e tam e, an d  in the ang ler’s paradox  get loo  
easy to  c a tc h !

T he artificial ta rn s  on Scaife H eights behind the hatchery  are also used 
fo r studies in  p roduction , b u t u nder na tu ra l cond ition  o f  food supply. The 
pools are  netted  o r d ra ined  occasionally, o r fished w ith rod  and  line, and records 
kep t o f  the fish caught.
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F o r  fu rth e r in teresting  read ing  see L ife  in L a kes  and R ivers  by M acan  and  
W orth ing ton , a  N ew  N atu ra lis t volum e. B o th  the  au th o rs  have been o r are 
a t the F reshw ater Biology A ssociation , and  the b o o k  includes the fam ous 
sto ry  o f  the netting  and  tinn ing  o f  W inderm ere P erch du rin g  the late w ar, 
to  be sold as “ Perch ines” !

G R E E N F I N C H E S  A N D  L A W S O N  C Y P R E S S

By JA M E S  M A C D O N A L D  
Director, Research and Education

I have a young hedge o f  L aw son cypress in  fron t o f  m y house an d  in 
1956 it coned  very freely as a result, no  d oub t, o f  the good  w eather in the 
sum m er o f  1955. T he cones were sm all bu t m any o f  them  carried  good, well- 
form ed seed although  the p lan ts are only six o r seven years old.

A t various tim es du ring  D ecem ber I no ticed  sm all groups o f  greenfinches, 
six o r seven b irds, busy on the young  trees o f  the  hedge and , w atch ing  them  
closely, I found  th a t they w ere eating  the seed o f  the cypress, w hich they were 
system atically  clearing  from  the cones. N o t only th a t, they were p ick ing  from  
the g round  any fallen seed w hich they could  find. A fter several days’ w ork, 
they had consum ed all the seed on the hedge p lan ts an d  o u r garden  saw  them  
no m ore. But, on several subsequent occasions, I found  greenfinches a t w ork  
in the sam e way on trees o f  Law son cypress n o t far away.

So far as I am  aw are, there is no  record  o f  a ttacks by greenfinches on  the 
seed o f  this tree an d  it w ould  be in teresting  to  know  w hether it has been  no ticed  
elsewhere. Law son cypress is such a  prolific p ro d u cer o f  seed th a t it w ou ld  not 
be surprising  to  learn tha t it had  a ttrac ted  the a tten tio n  o f  seed-eating birds.

B R I T I S H  T I M B E R S

By E. G . R IC H A R D S
Divisional Officer, Research Branch 

Reproduced, by permission, fro m  the journa l W ood

O ver the centuries foresters, tim ber m erchants, craftsm en an d  m a n u 
facturers have gained a w ealth  o f  experience in the grow ing, conversion and  
use o f  the m any species o f  trees w hich are native— o r have com e to be regarded  
as native— to B ritain . O f the m any  trad itio n a l h ardw ood  species English oak, 
beech, ash , elm  an d  sycam ore are  p robab ly  m ost im p o rtan t, while o f  the 
conifers Scots pine an d  E u ro p ean  larch  can claim  p ride  o f  place. I t  has been 
necessary during  the last th irty  years o r so to  p lan t on  a  m uch  w ider scale a  
num ber o f  coniferous species w hich had  previously played a relatively m inor 
ro le in B ritish forestry. T hus, S itka spruce, N orw ay  spruce an d  Japanese 
la rch  feature largely in the coniferous p lan ta tio n s form ed since the end o f  the 
F irst W orld W ar; D ouglas fir an d  C orsican  pine, though  im p o rta n t species 
o f  these new er p lan ta tio n s, have no t been p lan ted  so extensively as the three 
species ju s t  m entioned . I t  is p roposed  to  m en tion  first som e o f  the qualities 
w hich distinguish the tim ber o f  o u r principal hardw oods and  the w ell-know n
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conifers Scots pine an d  E u ropean  larch, an d  then  to  discuss in m ore speculative 
vein a few o f  the tim ber qualities o f  the new er exotic conifers.

T he h isto ry  o f  the tim ber trade  in  B rita in  is closely linked w ith ou r ability  
to  exploit m any different types o f  m arkets th ro u g h o u t the w orld  since the 
construc tion  o f  the fleets needed fo r this task  for long influenced ou r forest 
policy and  hom e tim ber trade, particu larly  in regard  to  oak. In a m ost in te rest
ing  accoun t Forests and Sea Power by R . H . A lbion, we read: “ It was n o t enough 
th a t the K ing ’s ships be bu ilt o f  oak . It h ad  to be English oak . T he ou tstand ing  
po in t on this w hole question  o f  relative tim ber quality  (seventeenth to  
n ineteen th  centuries) is the persistent an d  no t a ltogether unreasonab le  belief 
held by the Englishm en th a t above all o th e r tim bers in the w orld, the oak o f 
England was the choicest m ateria l fo r sh ipbu ild ing” . The au th o r then  shows 
th a t this belief persisted un til com paratively  recent tim es and we are left in 
no  d o u b t as to  the place th a t oak  held and  m ain ta ins in the esteem  o f  the 
British public. T he quality  w hich earned  for English oak this loyalty was its 
strength , and  it was claim ed th a t in this respect hom egrow n oak  was superior- 
to  im ported  tim ber produced  by the sam e species ( Quercus robur and  Ouercus 
petraea). This was p robab ly  due to  the faster grow th rate  o f  English oaks 
caused by the ir env ironm ent (particu larly  clim ate) and  by the then curren t 
silvicultural practice.

In add ition  to  its use in shipbuild ing, o f  course, English oak was widely 
used as a construc tional tim ber w here strength  was required . F o r such uses 
as panelling, w ooden screens and  furn itu re , its a ttractive texture and  appearance 
m ade oak  a favourite m ateria l w ith craftsm en over the centuries. N atu ra l 
durab ility  is an o th er o f  its valuable p roperties and one o f  which there is ab u n d an t 
evidence in m any o f  ou r h istoric buildings. The qualities which have given 
E nglish oak its high rep u ta tio n  are still esteem ed to-day for such diverse 
purposes as the m anufactu re  o f  railw ay w agons an d  fu rn itu re , decorative 
veneers an d  barrels, o rnam en tal carving and  garden fences.

W hile a fast ra te  o f  grow th plays an im p o rtan t part in determ ining  the 
strength  properties o f  English oak, the sam e factor has an even greater influence 
on the strength  o f  high quality  English ash. This tim ber, from  the species 
Fraxinus excelsior, is particu larly  an English p roduct, for there is no o ther 
coun try  in  the w orld  w hich, using the sam e species, can produce a w ood equal 
to  th a t grow n here. In its strength  qualities, particu larly  in bending and  
resistance to  im pact, ash excels. F o r  this reason ash is highly valued for use 
in sports goods an d  too l handles; p robab ly  only h ickory can com pete with it 
in this respect. T he ease w ith which it can be bent w ithou t loss o f  strength  
also m akes ash an  ad ap tab le  m ateria l fo r w ork  in coachbuild ing  and a irc raft 
construc tion ; fo r exam ple, in the F irst W orld  W ar English ash  was used ex ten
sively by the A ir B oard. Sawn ash has a pleasing appearance, and  a tim ber 
w ith  a specially a ttractive  figure can be ob ta ined  from  the burrs w hich som etim es 
occur a t the b u tt o f  large trees. H ow ever, it is from  young trees th a t the m ost 
valuable tim ber is produced . T rees o f  ab o u t 10 in. to  12 in. d iam eter a t b reast 
height, con tain ing  a high p ropo rtion  o f  fast-grow n tim ber, realise the highest 
price per cubic foot. A bove this size the unit price usually decreases. This 
possibility o f  an early financial re tu rn  m akes ash a very a ttrac tive  tree to  m any 
grow ers and  the special qualities o f  well-grown English ash shou ld  ensure for 
it a  con tinued  m arket.

English elm , the tim ber o f  Ulmus procera, is an o th er w ood which is a lm ost 
exclusively p roduced  in  this coun try , since im ported  elm  is usually  the p roduct 
o f  o the r species. It is a  tim ber w hich has to  som e extent suffered an ill-m erited 
obscurity , for it to o  played a small b u t im p o rta n t p a rt in o u r m aritim e history.
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T oughness, its characteristic  quality , m ade it especially valuable for p lanking  
an d  o ther large tim bers in  w ooden ships, an d  the large sizes and  long lengths 
in w hich it cou ld  be ob ta ined  m ade it a  reliable substitu te  for oak  in  the keel. 
In m ore recent tim es its repu ta tion  has rested on its use as a  heavy du ty  tim ber 
in, for exam ple, the construc tion  and  repa ir o f  w agons, and  its beautifu l 
appearance as a  sawn tim ber m akes it particu larly  su itab le for fu rn itu re  and  
panelling. Several ou ts tan d in g  exam ples exist o f  its la tte r use, one o f  the best 
being in the bo ard  room  o f the F orest P roduc ts  R esearch L ab o ra to ry . O ne 
difficulty experienced w ith elm  is its tendency to  d is to rt badly  afte r conversion; 
advances in the technique o f  k iln  seasoning have helped to  solve th is problem . 
It has never been a  forest tree, being grown as an  o rn am en ta l species m ainly  
in avenues and groves. O w ing to its exacting soil requirem ents an d  its liability 
to  D utch elm disease it is no t likely th a t it will ever be used as a p lan ta tio n  tree. 
A con tinu ing  supply o f  elm will, therefore, be available only if it m ain ta in s its 
place as an im p o rtan t species in the large reserves o f  tim ber which o u r hedgerow  
an d  o rnam ental trees com prise.

Small specialised m arkets are perhaps a characteristic  o f  the hom e-grow n 
tim ber trade and a good illu stration  o f  the way in which they w ork can be found  
in the grow ing and disposal o f  sycam ore (Acer pseudoplatanus), o r p lane as it is 
com m only  called in Scotland. W hile the scale on  w hich it can be grow n is 
lim ited, the m arket for it, though  active, is also restricted . The ease w ith which 
the tim ber can be tu rned  m akes it useful fo r m any purposes, an d  its pleasing 
appearance in texture, co lour and  figure enhance its value especially as a  surface 
veneer. The sawn w ood is also em ployed fo r a variety  o f  purposes such as 
bu tchers ' b locks and bread  boards.

It m ay be ap p ro p ria te  to  conclude these notes on  the tim ber o f  British 
hardw oods with a few rem arks ab o u t beech, the tim ber o f  Fagus sylvatica. 
T his tree, second only in im portance to  oak  as a  hardw ood  forest tree, occurs 
th ro u g h o u t G re a t B ritain . O nly in the sou th , how ever, is it believed to  be 
native. Beech is one o f  ou r strongest hardw ood  tim bers, bu t it is its good  
w ork ing  qualities and  suitability  for bending  an d  tu rn ing  th a t recom m end it 
to  the fu rn itu re  trade. These p roperties also m ake it useful fo r coachbuild ing. 
A lthough  no t very durab le , it can  be readily treated  w ith preservative.. T he 
full list o f  uses to  w hich beech can be p u t is one o f  the m ost com prehensive o f 
any tim ber and  justifies its repu ta tion  o f  being one o f  the m ost useful hardw ood  
tim bers grow n in this country .

A m ong  the softw oods now  grown in this coun try , there are tw o w hich hold 
a  special place in the hom egrow n tim ber trad e  by v irtue o f  the ir long established 
use and  the ir proven value: Scots pine (Pinus sylvestris) a  native species, and  
E uropean  larch (L arix  decidua) which, a lthough  it has com e to  be recognised 
as a fam iliar tree in ou r landscapes, particu larly  in  S cotland , was virtually 
unknow n in this coun try  before the seventeenth  century .

Scots pine is sim ilar in its s tructu re  an d  qualities to  the im ported  
S candinavian  red deal which com es from  the sam e species. I t is a tim ber w ith 
a  very wide range o f  uses an d  now  form s a large p ro p o rtio n  o f  the hom e
grow n p itw ood supplies b o th  in the ro u n d  and  as sawn m in ing  tim ber. F o r 
box and packing case m anufactu re  it is one o f  the best o f  hom e tim bers. 
A t g row th rates o f  twelve (and  over) rings to  the inch it com pares favourab ly  
w ith im ported  Baltic redw ood in the w ork ing  p roperties requ ired  for general 
jo inery . Its value for m any purposes is increased by the ease w ith w hich it 
can be trea ted  w ith preservatives, an d  the heartw ood  is m oderately  durable.

E u ropean  larch  is a  species w hich a t one tim e w as a p articu la r favourite  
o f  the estate ow ner, so m uch so th a t for a tim e it w as p lan ted  som ew hat
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indiscrim inately , often on unsu itab le  sites. C onsequently , a num ber o f  p la n ta 
tions show ed p o o r grow th, the pendulum  sw ung the o ther way an d  larch  fell 
in to  d isfavour w ith m any foresters. I t is now  receiving renew ed a tten tion  as 
m ore becom es know n o f  its silvicultural requirem ents. A side from  this, the 
la rch  has had an  un d o u b ted  success in  a  variety  o f  uses. O ne o f  its g reatest 
virtues is the du rab ility  o f  its heartw ood  an d  this has m ade it a  favourite  
m ateria l fo r fencing, particu larly  w hen sawn posts o r  stakes are em ployed. 
F o r  m any o ther estate uses a du rab le  tim ber is also required ; gates are an  
obvious exam ple, and  uprigh ts and  beam s fo r farm  build ings are o thers. F or 
all these purposes E u ro p ean  larch  has proved to  be ideal. Like o ther m ateria ls, 
it has its d isadvantages, chief am ong  w hich is the difficulty som etim es experi
enced in  the in itial stages o f  its conversion. This is due to  the very resinous 
natu re  o f  the tim ber w hich som etim es causes the saw to  bind.

F o r  special pu rposes such as te legraph and  transm ission  poles, w here even 
the long life given by u n trea ted  larch  is inadequate, the difficulty experienced 
in trea ting  the tim ber w ith preservatives m ay be regarded  as a d isadvantage. 
H ere again, im proved  techniques, including incising the w ood before trea tm en t, 
have helped to  solve th is p rob lem . D espite these difficulties, E u ro p ean  larch 
has been used extensively in  m any form s and  in one m arket in particu lar, the 
m ining industry , its streng th  p roperties are highly esteem ed. T he boat-bu ild ing  
industry  also finds it a  valuable m ateria l particu larly  fo r the “ sk in” in fishing 
boats an d  sim ilar vessels, and  in the shipyards it is used in larger sizes for 
purposes such as shoring.

As already m entioned, over the last th irty  years S itka spruce, N orw ay 
spruce, Japanese larch  and— to  a lesser extent— D ouglas fir and  C orsican 
pine, have found  a  very definite place in  b o th  private and  C om m ission p lan ting  
schemes. W hile the tim bers o f  S itka spruce, N orw ay spruce an d  D ouglas fir 
have fo r years constitu ted  an  im p o rta n t p a r t o f  ou r softw ood im ports, only 
com paratively  sm all quan tities o f  m a tu re  hom e-grow n tim ber o f  these three 
species an d  o f  C orsican p ine an d  Japanese larch  have ever been m arketed  in 
th is country . T he bu lk  o f  hom e-grow n supplies so far m arketed  on a  regular 
basis has, in fact, com e from  young  p lan ta tio n  thinnings. It follows alm ost 
w ithou t saying th a t m o st o f  ou r presen t know ledge o f  the qualities o f  the 
hom e-grow n tim ber o f  these five species is based on the behav iour o f com 
paratively  young  m ateria l. F o r  exam ple, all five species have been used 
extensively and  successfully in the coalm ines. Tw o factors are  im p o rta n t here; 
streng th  and  ease o f  handling . The strength  o f  seven species o f  unseasoned  
hom e-grow n p itp rops has been tested  by the F o rest P roduc ts  R esearch 
L ab o ra to ry  (F. H . A rm strong , Forestry, X X I.i) and , inter alia, S itka spruce, 
N orw ay  spruce, Japanese larch , D oug las fir and  C orsican  pine show ed 
satisfactory  strength , p rovided th a t they had  n o t less than  an  average o f  six 
annua l g row th rings per inch o f  radius. As, on  average sites in B rita in , the rate 
o f  g row th  fo r these four species averages m ore th a n  six rings per inch, 
A rm stro n g ’s conclusions are encouraging  to  the grower. M oreover, only in a 
very few instances has it been found  necessary, in practice, to  reject— as being 
to o  w eak— properly  prepared  p itp rops cu t from  trees w ith even faster ra tes o f  
grow th  th an  six rings per inch. S trength  an d  ease o f  hand ling  can  bo th  be 
im paired  by p o o r p rep ara tio n  and , in recognition  o f  th is fact, hom e producers 
have m ade real progress in im proving  the general s tan d ard  o f  p repara tion  o f 
hom e-grow n p rops in recent years.

In  conclusion it m ight be fa ir to  say th a t while the perfo rm ance o f  hom e
grow n p itp rops in the Second W orld  W ar, and  subsequently  in the m ore 
com petitive days o f  peace, has laid  the foundation  o f  a healthy  hom e-grow n 
trade , there are still m any problem s to  be solved. F o r exam ple, it may be
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found  th a t early th inn ings o f  one species from  one locality  m ake p o o r props 
because the incidence o f  low -strength  p rops is above average. O n the o ther 
hand  the hom e p ro ducer is supplying increasing quan tities o f  peeled, seasoned 
(and  therefore p robab ly  stronger) p rops; an d  fast-grow n w ood we now  know  
is not necessarily w eak wood.

T he perfo rm ance o f  these five species in rela tion  to  three o ther m ajo r 
existing ou tle ts fo r softw oods deserves m ention . These ou tle ts are fencing, 
boxboards and  building. F o r fencing, young  tim bers o f  species w hich show  
good na tu ra l du rab ility  in their la ter years have often  been used w ith d isap 
po in ting  results. T hus, one hears o f  cases w here posts o f  very young  Japanese 
larch show ing no heartw ood  fo rm ation  have had  a sho rter life than  posts of, 
say, D oug las fir cu t from  older m ateria l. O n the  o th e r h an d  Japanese larch  
posts w ith well-defined heartw ood  will p ro b ab ly  last as long  as E u ro p ean  larch  
posts o f  sim ilar size an d  w ith a  sim ilar percentage o f  heartw ood . T he strength  
o f  even the fastest grow ing o f  o u r conifers is adequate  fo r m ost fencing 
purposes, an d  w here one is dealing  m ainly  w ith sapw ood  any lack o f  na tu ra l 
du rab ility  can  generally be overcom e by em ploying one o r  o the r o f  the 
recognised preservative processes. O u t o f  a  to ta l o f  approx im ate ly  twelve 
m illion cu. ft. o f  tim ber sold or used by the F o restry  C om m ission in  F o rest 
Y ear 1953, ab o u t one-and-one-th ird  m illion cu. ft. were invoiced as fencing 
m ateria l a t the tim e o f  d isposal; m oreover, a  p ro p o rtio n  o f  the C om m ission 
tim ber sold stand ing  o r in the length to  m erchan ts will also have been converted  
to fencing m aterial.

F o r the m anufactu re  o f  pack ing  cra tes an d  boxes, the spruces an d  the 
sapw ood o f  C orsican pine are su itab le w here “ co lo u r” is a d isadvantage; 
w here “ co lo u r” does no t m atte r, D oug las fir and  the heartw ood  o f  C orsican 
pine m ay be added  to  the list. T he larches have a  rep u ta tio n  fo r being difficult 
to  nail w ithou t splitting , an d  are n o t readily  saleable fo r b o x b o ard  m anufactu re . 
F as t rates o f  g row th  often  resu lt in  lighter tim bers an d  th is can  be im p o rtan t 
from  the consum er’s p o in t o f  view.

It is often  erroneously  supposed  th a t the fast-grow n exotic conifers will 
never m ake satisfactory  bu ild ing  tim bers. This is n o t so. T he tests h ithe rto  
conducted  by F o rest P roducts R esearch  L ab o ra to ry  ind icate th a t, provided  
the tim ber is g raded, it is possible to  ob ta in , from  fast-grow n S itka spruce 
th inn ings o f  tw enty-eight years o f  age, construc tiona l m ateria l equal in  strength  
to , say, Y ugoslavian  w hitew ood. F ro m  S itka  spruce th inn ings o f  fo rty  to  
fifty years o f  age, bu ild ing  tim bers equal in  streng th  to  the average o f  im ported  
Baltic redw ood  have been cut. F o rty -year-o ld  Japanese la rch  gave build ing 
m ateria l o f  strength  above the average fo r im ported  B altic redw ood. The 
g rad ing  w as carried  o u t on  a p rac tica l basis an d  to o k  accoun t o f  such factors 
as ra te  o f  g row th  (annual rings per inch), incidence an d  position  o f  kno ts and  
slope o f  grain . Since kno ts affect the appearance an d  ease o f  w ork ing  as well 
as strength , the question  o f  the desirability  o f  p ru n in g  has often  been debated . 
Z ehetm ayr (W ood, M ay, 1954) po in ts o u t th a t there is no  established practice 
in B ritain  an d  th a t in  fact experts th ro u g h o u t the w orld  have in the p as t tended 
to  differ ra th e r  than  agree on th is m atte r. O n the assum ption  th a t p runed  
tim ber will always be dearer th an  unp runed , and  so long  as k no ts  are no t 
present in  sufficient num bers to  reduce the streng th  below  the desired m in im a 
fo r the com m only used sizes, there is little to  be gained  by p run ing  tim ber 
w hich— because o f  o the r characteristics— is su itab le only fo r carcassing. In 
the case o f  tim bers suitable fo r jo in e ry  w ork  the situation  is som ew hat different 
and  the higher in itial cost o f  com pletely  kno t-free p runed  tim ber m ay often  be 
m ore th a n  offset by subsequent saving o f  rejects, by im proved  appearance, 
g rea ter ease o f  w ork ing  and , perhaps, g rea ter sales appeal.
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Before leaving the subject o f  o u r newer exotic conifers it may be pertinen t 
to  refer to  the ir use as pu lpw ood. F ib re  build ing b oards have, fo r a num ber o f  
years, been m ade from  hom e-grow n conifers and the spruces have been used 
in the m anufactu re  o f  g roundw ood  pulp. The low -density w ood w hich is often 
associated w ith very fast rates o f  grow th does not necessarily p roduce inferior 
pulp. In fact fo r certain  types o f  pulpw ood fast g row th m ay be an advantage.

T H E  B R A N D O N  D E P O T ,  T H E T F O R D  C H A S E

C o n trib u ted  by G . B A C K H O U S E , Conservator, East England  
and  M . N IM M O , D istrict Officer, Research Branch

T he B randon  D epo t, which covers an area o f  twenty-five acres and em ploys 
forty -four persons including a forester in charge and nine supervisory and 
adm in istra tive staff, handles 200,000 hoppus feet o f  forest produce per year, 
com prising nearly  all the th innings from  T hetfo rd  F orest. D uring  the war, 
p itp rops p roduced  from  th inn ings a t T hetfo rd  were despatched  by rail from  
B randon. A  small reserve o f  p itp rops was accum ulated  in a d ep o t a t the railw ay 
sidings and  m ain ta ined  in o rder to  prov ide stocks to  com plete w agon loads. 
A t the end o f  the w ar it was decided to  concen tra te  the conversion o f  all 
th innings from  T h etfo rd  a t B randon , and  it is from  this nucleus th a t the D epo t 
has gradually  extended to  its presen t size.

Organisation Policy
D etailed  investigations have show n th a t the differences in cost between 

preparing  p itw ood  in the forest an d  a t a cen tral d ep o t are small bu t the super
visory an d  adm inistra tive difficulties o f  the form er are very great. T he th inn ings 
com e from  seventeen separate  beats an d  are eventually converted  in to  up to  
fifty sizes o f  p itp ro p , th ree specifications o f  pu lpw ood log and  several sizes 
o f  fencing stakes, posts o r selected poles. T he depo t is also a help in th a t som e 
purchasers collect the p roduce w ith  the ir own vehicles w hich often  are unsuited 
fo r use on  forest rides. P erhaps the m ost im p o rtan t factor d ic tating  the choice 
o f  cen tra l conversion o f  p roduce is the danger from  bark  beetle. A b o u t 40 
per cent o f  the volum e felled in th inn ing , nam ely th a t p a rt m ost suitable for 
p itp rop  p roduction , is peeled a t the tim e o f  felling. T he rem ainder, which is 
no t requ ired  to  be peeled, provides favourab le breeding conditions for the 
beetle, an d  m ust be rem oved from  the fo rest w ith in  th ree weeks o f  felling. 
T h inn ing  an d  ex traction  go on  th ro u g h o u t the year, b u t o the r seasonal o p era 
tions an d  adverse w eather cond itions inevitably cause som e fluctuation  in the 
ra te  o f  supply to  the D epo t. A t the sam e tim e despatches o f  converted  produce, 
though  they are m ainly against reasonably  long-term  orders, also fluctuate. 
T he D epo t has therefore to  ac t as a cushion to  the varia tions in supply and 
dem and. This m eans th a t there m ust a t all tim es be adequate  stocks o f  raw  
m aterial and  o f  the finished p roduct. A p ro p o rtio n  o f  the la tte r in the form  o f 
p itw ood has to  be held in stock fo r a period o f  eight weeks for seasoning. 
T he average daily th ro u g h p u t o f  the D ep o t is 180 tons. T he handling  o f  this 
th ro u g h  a reserve stockpile and  thence th rough  the various stages o f  processing, 
storage and  loading, sim ple though  they are, w ould  am o u n t to  a form idable 
daily tonnage to  be m oved. T o avoid  such handling , the poles, as they are 
b rough t in  from  the forest, are  stacked in  long  drifts to  an average height o f  
six feet. T he saw benches w ork  along these drifts and  the finished products 
are stacked and  stored  on the g round  left free by the receding stack o f  poles.
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This p rocedure is m ade practicable by adequate  g ro u n d  space and com paratively  
m obile m achinery. It has the advan tage o f  g reat elasticity bu t against this 
m ust be considered the cost an d  difficulty o f  in troduc ing  m echanisation . It 
has been felt fo r som e tim e th a t a  m uch  h igher degree o f  m echanisation  was 
possible an d  desirable. A t the sam e tim e serious consideration  was being 
given to  d isposing o f  the D ep o t to  the tim ber trade, so no large capital expendi
tu re  was considered  justified . B ut in 1955 it was finally decided to  reta in  the 
D epot and  plans fo r m echanisation  are being w orked out.

Organisation of Work

T hinnings are  b ro u g h t to the D ep o t daily by a  fleet o f  fourteen  F orestry  
C om m ission lorries, fou r o f  which are a rticu la ted  vehicles, and  tw o o f  which 
are fitted w ith m echanical load ing  devices (H .I.A .B . H oists o f  Swedish design). 
T he rem ainder are  s tandard  four to five ton  th irty -horse-pow er lo rries (F o rdson , 
Bedford an d  A ustin  m akes). The average haul from  the forest to  the D epo t 
is six miles, an d  each lo rry  delivers an average o f  fo u r to  five loads per day.

The th innings are loaded  in five categories:

1. Peeled poles from  fo u r inches to  seven inches b u tt d iam eter an d  three 
inch to p  d iam eter under bark . These are the stra igh t poles capable 
o f  yielding a t least 50 per cent o f  the ir length as p itp rops.

2. Peeled bu tts  su itab le for p itp rops. These are cu t from  the heavier poles 
and  are either seven feet long by five inches top  d iam eter, o r ran d o m  
lengths six feet an d  up in length , w ith a six inch to p  diam eter.

3. U npeeled poles four to  seven inch b u tt d iam eter an d  three inch top  
d iam eter under bark . These are considered  to o  rough  o r crooked  to  
be capable o f  yielding 50 per cen t o f  the ir leng th  as p itp rops. They 
are converted  m ainly to  pu lpw ood o r w allboard  billets.

4. Sm all unpeeled poles, trim m ed to  one-and -a -ha lf inches top  diam eter, 
which are too  rough  o r crooked  to  yield p itp rops, toge ther w ith  the 
tops o f  the poles in  (1) and  (3) above, trim m ed to  one-and -a -ha lf inches 
to p  d iam eter. These are m ainly  used fo r fencing stakes, harvest tr ip o d  
poles an d  sm all sizes o f  p itp rops. T he rem ainder is used as pulpw ood.

5. U npeeled  bu tts , o therw ise like those in (2) above, bu t unsu itab le for 
p itp rops. W herever possible these are sold in the forest, usually for 
boxw ood, bu t in o rd er to  clear com partm en ts  from  which the rem ainder 
o f  the p roduce has been rem oved, sm all quan tities o f  bu tts  are b rough t 
to  the depo t an d  sold as pu lpw ood o r boxw ood.

T he p ro p o rtio n  o f  categories by volum e o f  the present in take is:
(1) and  (2). Peeled poles and peeled bu tts  40 per cent.
(3) and  (5). U npeeled large poles an d  unpeeled  b u tts  20 per cent.
(4). U npeeled sm all poles an d  tops 40 per cent.

These p ro p o rtio n s seem  likely to  persist for several years.

These categories are un loaded  each in its ow n sector o f  the D epot. U n 
load ing  is by Coles crane (five tons, fifty foo t jib ) o r by hand . By confining the 
delivery o f  certain  categories as far as possible to  certa in  days o f  the week it 
has becom e possible to  un load  up to  70 per cen t o f  the lorries by crane. This 
perm its qu icker tu rn -ro u n d  o f  lorries and higher stack ing  o f  the poles, w ith a 
resulting  saving in g round  space. C ross-cu tting  is by m eans o f  five to  six 
horse-pow er m obile benches w ith either pe tro l o f  diesel engines. Twelve 
benches are em ployed on an average, six on cu tting  p itp rops, two on unpeeled
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large poles and  four on  unpeeled sm all poles an d  tops. A b o u t 5 per cen t o f  
the p itp rops p roduced  are un d er eight cm . to p  d iam eter an d  are cu t from  tops 
an d  sm all poles an d  peeled by h an d  in  the D epo t. R ecently  a  d ebark ing  m achine 
(K ingslaw ) w ith a  th ro u g h p u t o f  fifty hoppus feet per h o u r has been in troduced  
an d  nearly  50 per cen t o f  the volum e o f  unpeeled large poles is being  converted  
to  m echanically  peeled p itp rops. T he place o f  th is m achine in  the o rgan isa tion  
has n o t yet been fully w orked  ou t, b u t it will obviously be an  im p o rta n t fac to r 
in  the p lans fo r m echanisation .

L oad ing  is all by hand , an  opera tion  th a t accoun ts fo r nearly  one-th ird  
o f  the to ta l m an-hours. T he overall cost o f  load ing  is Jd . per cubic foo t as 
com pared  w ith  l^d . per cubic foo t fo r cross-cu tting  an d  stacking.

M o st o f  the pu lpw ood is despatched  on the pu rch aser’s tran sp o rt. 
P itp rops, w hich are m ostly sold d irect to  the N atio n al C oal B oard , are  in 
creasingly being despatched  by ro ad  ow ing to  the high railw ay fre igh t charges. 
F o r  som e o f  the longer rail hauls, fo r w hich only a p a r t o f  the fre igh t charge 
is recoverable from  the N a tio n a l C oal B oard , as m uch  as Is. per cubic foo t 
m ay have to  be borne by the F o restry  C om m ission.

D etails o f  the p roduce sold are given in  the table opposite.

Santon Downham Village

This village has been developed over the course o f  the last tw enty years 
on  the site o f  the old D ow nham  H all and  its ou tbuild ings. T he old H all itself 
was dem olished ab o u t 1920, an d  the F o restry  C om m ission acqu ired  all the 
outbu ild ings toge ther w ith  a  large area  o f  fo rest land. Som e o f  the ou tbu ild ings 
were m odern ised  an d  converted  to  give th irty-seven w orkers co ttages ; while 
the o thers were adap ted  as stores, offices, etc. By 1947 m ore local supervisors 
an d  fo rest la b o u r were requ ired  an d  a fu rth e r fo rty -tw o houses were bu ilt. 
T o-day  the  pop u la tio n  is over 400 an d  although  full u rb an  am entities are n o t 
available, the village has electricity, w ater, sewage, post office, stores, village 
hall an d  m en’s c lubroom , while facilities fo r sp o rt and  recreation  are being 
developed. W hile the F o restry  C om m ission m ay help to  in itiate  com m un ity  
life, its object is to  encourage the in h ab itan ts  to  use the ir ow n in itiative in  all 
com m unity  efforts.

T he S an ton  D ow nham  F orest A dm in is tra tion  C en tre w as form ed partly  
from  ad ap ted  o ld  buildings, b u t o the r new  add itions have had  to  be m ade, 
an d  its functions include the D istric t Office, the  F ire  C o n tro l C entre, M achinery  
W orkshops, Seed E x trac tion  P lan t, T oo l S tores, E sta te  Y ard , etc.

H ere stands a  recently erected bu ild ing  m ade o f  tim ber cu t from  sm all 
th inn ings o f  conifers grow n in different p a r ts  o f  G re a t B rita in . This structu re  
was erected fo r testing  as p a r t o f  a  p rogram m e o f  research in to  the u tilisation  
an d  m arketing  o f  hom e-grow n tim bers conducted  by the  F o restry  C om m ission. 
So far the results have been satisfactory .
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T H E  A R I  S A W M I L L  A T  S T R A C H U R

C o n trib u ted  by R . L IN E S  
D istrict Officer, Research Branch

T he “ A ri” system  w as developed in  Sweden w here special a tten tio n  has 
for m any years been given to  the technique o f  hand ling  an d  sawing sm all-sized 
logs. Basically the success o f  the system  depends upon  th ree saw ing un its—  
slabbing saw, re-saw  an d  edger— designed to  m atch each o ther and  linked by 
an ingenious arrangem ent o f  conveyors.

Logs are b ro u g h t in by a conveyor, tim ber passes au tom atica lly  from  one 
m achine to  the next and  sawn w ood and  w aste is rem oved by conveyors. The 
w hole is geared to  prov ide fo r a steady flow o f  m ateria l th rough  the mill. The 
equ ipm ent o f  the mill a t S trachu r in the Argyll N atio n al F o rest P ark  was 
installed  un d er the supervision o f  the m anufactu rers, A. B. M ask in fabriken , 
O rnskildsvik. T he m ill bu ild ing  was construc ted  o f  hom e-grow n tim ber.

T he C ow al A ri-Saw m illing Co. L td. was form ed in July , 1953; finance was 
provided by A dam  W ilson & Sons L td ., T ro o n , tim ber m erchan ts w ork ing  
in the area, an d  the F orestry  C om m ission, w hich is, o f  course, particu larly  
in terested  in  expanding  the m arkets for thinnings. The tw o parties have 
n om inated  the b o ard  o f  d irectors o f  the com pany, and  an independen t cha irm an  
has been appoin ted .

W hen considering the type an d  location  o f  the mill the d irec to rs felt tha t 
a com paratively  sm all un it situated  w ithin the forest area  was preferable to  a 
large un it in an industria l area  far from  the source o f  raw  m aterial. In add ition , 
it w as considered desirable, in view o f  the depopu la tion  o f  the H ighland areas, 
to  create fu rthe r com m unity  life a ro u n d  a forest industry . D espite difficulties 
in ob ta in ing  su itab le labou r, m ainly because o f  lack o f  houses, sawing started  
in 1954, an d  p roduction  has progressively increased to date. T he mill is a t 
p resen t p roducing  a t the ra te  o f  185,000 true cubic feet per annum  and  co n 
sum ers are satisfied w ith the quality . T here are th irty -one em ployees, including 
sales an d  office staff.

All the raw  m ateria l is b ro u g h t to  the m ill by road  tran sp o rt and  the logs 
are un loaded  on to  the storage bank . They vary  from  six to eighteen inches 
in  d iam eter and from  six to  tw enty-four feet in  length, the average log being 
fifteen feet long by seven-and-a-half inches to p  diam eter.

F ro m  the storage bank  the logs are rolled on to  the m echanical chain  log 
conveyor and  are conveyed in to  the m ill a t approxim ately  six feet above ground  
level. A ny tw isted logs are cross-cut on the storage bank  by electric chain saw, 
prio r to  being rolled on  to  the conveyor. The logs are au tom atically  stopped  
a t the first b reakdow n bench (slabbing saw). This saw m akes the initial cut 
in  the log w hich is then m echanically  conveyed to  the re-saw. T he re-saw then 
b reaks dow n the slabbed log in to  d im ension sizes and  fo r this purpose the 
slabbed log is re tu rn ed  an d  passed th rough  the re-saw  until it is com pletely 
utilised. This stock is m echanically  conveyed to  the edger. Square-edged 
tim ber is conveyed by gravity  conveyors to  the ou tle t end o f  the mill.

T he average o u tp u t is a t presen t 650 tru e  cubic feet o f  sawn m ateria l per 
day, o f  which 30 per cent is boards one-inch th ick  o r under. T he w ork ing  o f 
the mill is a team  opera tion , and  a bonus scheme, based on o u tp u t, is in force 
w hich covers all m en em ployed b o th  inside the mill an d  outside.

Slabs from  all benches fall dow n on to  a m echanical conveyor opera ting  
beneath  the mill floor a t right angles to the benches, and  are then conveyed
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to  an  endless belt w hich carries them  o u t to  the bo iler w hich supplies steam  fo r 
the kiln. Saw dust is ex tracted  by a no rm al suction  p la n t to  a  cyclone a t the 
bo ilerhouse, o r exhausted  to  the open.

The kiln is o f  the “ progressive”  type, w ith  th ree com partm en ts, an d  is 
unlike m ost units used in this coun try  in  th a t cond itions rem ain  sta tionary  
w hilst the tim ber m oves th rough  the cham bers, as opposed  to  the no rm al 
co m p artm en t type w here cond itions have to  be altered  an d  the tim ber is 
s ta tionary . This system  has the advan tage o f  sim plicity. D ry ing  cond itions 
rem ain  unchanged, and  no  daily sam pling an d  weighing, w ith  a tte n d a n t 
lab o ra to ry  an d  record ing  equipm ent, are  requ ired . All steam  valves, ven tila tion  
ad justers an d  a ir c ircu lating  fans, once set, rem ain  un touched  o r ru n  a t co n s tan t 
speed. In o the r w ords, a kiln  o p era to r is n o t needed an d  in this m ill tw o m en 
do  all the loading, un loading  an d  cross-cutting . T he use o f  a  progressive k iln  
is confined to  those cases w here species o f  sim ilar dry ing  characteristics are 
being handled , the thickness an d  in itia l m oistu re  co n ten t o f  the tim ber varying 
only slightly. The m oisture co n ten t o f  tim ber en tering  the kiln  is approx im ate ly  
80 per cent and  the m oisture co n ten t afte r k ilning is a b o u t 20 per cent. T he 
o u tp u t is 300 cubic feet o f  tim ber (tw o inches th ick  sizes) per tw en ty -four 
hours. The in ternal length o f  the progressive k iln  insta lled  a t S trach u r is 
seventy-five feet d ivided in to  th ree zones each twenty-five feet in  length. 
T im ber loads fo u r-and -a-ha lf feet w ide an d  six feet high are accom m odated .

C ond itions in the kiln w hen Picea sitchensis  o n e-and -a -ha lf inches and  
two inches thick is dried  are as follows: first zone— dry bu lb  tem pera tu re  43°C., 
wet bulb  40°C., relative hum idity  o f  81 per cen t; second zone— dry  bu lb  49°C ., 
wet bulb  43°C., relative hum idity  72 per cent; th ird  zone— dry  bu lb  52°C., 
w et bulb 43°C., relative hum idity  61 per cent. S team  pressure used is 3-£ lb. 
per square inch. N o  steam  je ts  are em ployed.

O n leaving the kiln tim ber is squared  w ith a “ W ad k in ”  pu ll-ou t cross-cu t 
saw and is la ter stacked an d  loaded  to  ro ad  tra n sp o rt w ith  a fo rk-lift truck . 
T he tim ber is sold m ainly fo r case an d  cra te  m ak ing  an d  housing  construc tion , 
the sales area covered being G lasgow  to  E d inbu rgh  an d  as far sou th  as 
L incolnshire. The com pany has its ow n tra n sp o rt w ith specialist equ ipm ent 
for bringing the logs to  the mill an d  fo r deliveries o f  saw n tim ber to  consum ers.

P roblem s encountered  have been a lm ost entirely  concerned w ith  labou r, 
due to  inadequa te  housing to  a ttra c t m en in to  the area. H ow ever, the 
A rgyllshire C ounty  C ouncil has recently com pleted  a  sm all housing  schem e 
in S trachu r and  houses have been m ade available fo r mill em ployees. O perato rs 
have rapidly m astered  the technique o f  hand ling  the Swedish m achinery.

T H E  C H I P B O A R D  F A C T O R Y  A T  A N N A N

By J. A. B. M A C D O N A L D  
Conservator, South Scotland

F or a  num ber o f  years W eyroc ch ipboard  has been p roduced  a t W eybridge 
in Surrey from  saw m illing and  w ood-w ork ing  w aste collected in  the L ondon  
area. Tw o years ago the com pany decided to  erect a  new, m uch  m ore up  to  date  
an d  largely au to m atic  p lan t a t A nnan , on  the n o rth  shore o f  the Solway, 
m ainly to  use th inn ings collected from  forests an d  estates w ithin fifty to  sixty 
miles o f  the factory . W ith in  th is rad ius are m any o f  the F o restry  C om m ission
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areas in K irkcudbrigh tsh ire , D um fries-shire and R oxburghsh ire on  the Scottish 
side o f  the bo rder; on the English side forests an d  estates in C um berland , 
W estm orland  and  N o rth u m b erlan d  are also w ith in  range.

In  the beginning the p rom oters o f  the scheme, w ho really had little know 
ledge o f  forestry , ta lked a g reat deal ab o u t the p a rt the factory  w ould  play in 
utilising m ateria l which had  previously been left lying in the w oods. Before the 
erection  o f  the factory  was finally agreed an d  prices had been fixed, it had, 
how ever, been agreed th a t ab o u t tw o-th irds o f  the m aterial w hich w ould  be 
utilised in the factory  w ould com e from  p itw ood grades, and  th a t the factory  
w ould indeed and  to a considerable extent be directly com peting  w ith  the pits. 
In  the early days o f  the factory  the m aterial required  had  to  be unpeeled an d  
from  one-and -a-ha lf to  eight inches in d iam eter and  in long lengths, the price 
being 80/- per ton  delivered. Before long, an d  largely because tim ber m erchants 
found  bo th  specification and  price unattractive , the factory  decided to  offer 
an alternative specification w hich was fo r peeled poles six feet six inches long 
by tw o to  seven inches in d iam eter, the price to  be paid  being 4/8 per hoppus 
foo t delivered a t the factory. A fter tests it was agreed th a t the hoppus m easure
m ent w ould  be h a lf  th a t o f  the to tal volum e o f  the closely packed load in true 
cubic feet. A  certain  am o u n t o f  m aterial h a lf  the length , i.e., three feet three 
inches w ould also be acceptable, w hich m ade it possible to  reduce the am o u n t 
o f  w aste in conversion. As to  straightness, the m ateria l cou ld  be slightly less 
straigh t than  for p itp rops.

H aulage rates have varied from  ab o u t 5d. to  lOd. per cubic foo t up to the 
m axim um  distance o f  sixty miles. U sually  the w ork is done by c o n tra c to r  but 
i f  the d istance is su itable it has been found  profitab le to  use C om m ission 
lorries, especially those w hich w ould o therw ise be do ing  little between collecting 
w orkers in  the m orn ing  and  tak ing  them  hom e again  a t n ight. T he am o u n t 
loaded  on to  a  five ton  lo rry  is a b o u t 200 hoppus feet an d  on to  a ten ton lo rry  
approxim ately  400 hoppus feet. W eight, o f  course, varies w ith season and 
seasoning, the factory  requiring  the m ateria l a t ab o u t thirty-five to  forty-five 
hoppus feet to  the ton . P ractically  all conifers are acceptable bu t no hardw oods.

So far as profitability  is concerned ch ipboard , under the new specification, 
has undoub ted ly  paid  S outh  C onservancy better th an  ever p itp rops d id , b u t it 
still appears th a t tim ber m erchan ts p refer to  m ake p itp rops. W hether th is is 
because o f  com m itm ents o r hab it, o r because they honestly  believe p itp rops 
pay belter, it is hard  to  say. Tw o things are certain— there is m uch less palaver 
ab o u t ch ipboard  p roduction  as all the lengths are the sam e, an d  there is no 
need fo r costly separation  in to  stacks o f  different d iam eters. Because o f  this, 
paym ent is m uch quicker, the re  being no need to  w ait long  periods un til a  truck  
load o f one size has a t last been achieved.

T he finished board , being largely o f  spruce, is a th ing  o f  beauty  an d  m uch 
m ore un ifo rm  th an  the W eybridge bo ard  m ade from  industria l w aste. I t is 
tu rned  o u t in  vast quantities— a t least 163 tons per week w ith a surface a rea  
o f  160,000 superficial feet or, if  you like, th ree-and-tw o-th ird  acres. I t  is 
selling so well th a t already  the factory  is being expanded to  m eet cu rren t 
dem and.

T o p roduce it the peeled poles are chopped  in to  tw o types o f  flake o r 
fragm ent. F o r  the to p  and  b o tto m  surfaces fine flakes ra th e r like the parings 
from  a pencil sharpener; fo r the centre o f  the b o a rd  m uch  coarser flakes are 
p roduced . W hen all have been sprayed w ith  resins an d  a rranged  in  m attresses 
ab o u t fou r inches th ick  they are first heated  an d  pressed, an d  then  trim m ed  
an d  sandpapered . T he w hole process is con tro lled  electrically  w ith  hardly  
any m en and  is alm ost uncanny.
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T H E  P R E P A R A T I O N  O F  W O O D  W O O L  A T  
M O R T I M E R  F O R E S T

By K L A U S  W A H L E  
Forest W orker, N orth W ales

T he sale o f  w ood w ool to  a local firm  is an  im p o rta n t fac to r in the econom ics 
o f  M ortim er F orest. T he species requ ired  are 75 per cen t D oug las fir an d  25 
per cent spruce and the price com pares very favourab ly  w ith p itp rops o f  the 
sam e top  d iam eter. The p roduce is cu t in to  tw o foo t lengths w ith to p  d iam eters 
rang ing  from  five to  eleven inches, larger d iam eters are accepted  up  to  twenty- 
tw o inches if they are  split o r sawn dow n the m iddle.

T he opera tion  sta rts in the p lan ta tion , w here the poles arc felled and  
peeled. The bu tts  are then sawn off a t five inches d iam eter in any lengths o f  a 
m ultiple o f  tw o feet p lus an  allow ance fo r w aste in  conversion. W hen ex tracted  
to  the roadside the b u tt lengths are stacked separate ly  from  the tops an d  sm all 
poles w ith the tops practically  level and  all facing the sam e way.

F o r conversion a piece o f  angle iron  is bo lted  on to  the tab le o f  a M cC onnel 
saw bench a t exactly tw o feet from  the blade. T his acts as a stop  an d  ensures 
th a t all lengths are dead accurate. T he sawyers slide the pole along the bench 
to  the stop  an d  then  push it on to  the b la d e ; as the table springs back the two 
foot length  rolls fo rw ard  so that the pole can be pushed up to  the stop  again 
in a con tinuous m otion. T he w hole opera tion  is fast, safe an d  sim ple and the 
o p e ra to r  w ho rem oves the tw o foo t lengths and th row s them  on to  their 
respective heaps is kept very busy. P ho tos 21 an d  22 illustrate the p repara tion  
o f  logs and  the m anufactu re  o f  w ood wool.

T he tw o foo t lengths are stacked fo r dry ing  accord ing  to  their top  d iam eter, 
five, five-and-a-half o r six inches, etc. Each stack is lettered , also accord ing  to 
the ir to p  d iam eter. A  few lengths in the five inch stack  are m arked  with the 
le tter A , the five-and-a-half inch stack are lettered  B, an d  so on. This simplifies 
m atte rs when d ispatch ing  or s tock tak ing  an d  does aw ay w ith the necessity o f 
rem easuring  a t any fu tu re  date.

W H A T  C A N  T H E R E  B E  I N  A L A D D E R ?

Reproduced, by k in d  permission, fro m  T he D enny Log, the 
house journa l o f  M essrs. Denny, M o tt and D ickson, Timber 
M erchants.

It is doub tfu l w hether it w ould  be possible to  build  up  a clear h isto ry  o f  the 
developm ent o f  the ladder, b u t it seems reasonab le to  suppose th a t the first 
ladder m ay have been construc ted  from  tw o branches o f  a tree w ith a series o f  
sho rte r b ranches attached  by lianas as rungs.

A fter all, w hat m ore can there be in a ladder th an  the two side pieces and  
the rungs? F undam entally , o f  course, there is no th ing  m ore in it than tha t, 
b u t different trades have, th rough  the years, evolved m any m odifications to  
m eet the ir special needs, and  it is only w hen we delve m ore deeply in to  the 
subject th a t we realise how  m any different types o f  ladder are m ade to-day.

I t  is obvious, when you th ink  o f  it, th a t the ladder m ade fo r the fru it 
picker in o u r K en t o rchards w ould  be looked  a t askance by the N ational F ire
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Service, and your w indow  cleaner w ould  take a poo r view if  he had to  carry  
a ro u n d  a sh ip’s ladder to  enable him  to reach you r first-floor w indows.

Each trade needs its own particu la r k ind  o f  ladder, ju s t as craftsm en in 
o ther trades need different tools. F ro m  the huge hydraulically  opera ted  tow er 
o r  fire-escape, dow n to  a sim ple tw o-section eigh t-foo t extension ladder sim ilar 
to  th a t used by the w indow  cleaner, the F ire  Service has a num ber o f  different 
ladders peculiar to  its needs. O ne, in particu lar, w hich has no use in any o ther 
trad e  or profession, is the h o o k  ladder. This is a  very light eigh t-foo t single
piece ladder w ith, a t the top  end, a large w rough t-iron  pro jecting  hook , tw o feet 
long, w ith som e ten large teeth  in it. The firem an stand ing  on the g round  can 
raise th is ladder over his head and  hook the pro jecting  ra tche t on to  any 
convenient coping. I f  there is no such ledge available he can b reak  the first- 
floor w indow  w ith the projecting hook , hook  and  hang  the ladder over the sill, 
an d  clam ber u p  to  gain a foo tho ld  w here the ladder is hooked , then, detach ing  
it again, he can raise it over his head  to  hang  it on to  the next convenient spot. 
In  this way he can reach places inaccessible to  him  by the larger ladders a t his 
disposal.

H ave you ever noticed th a t every w indow  cleaner carries a  sh o rt ladder 
w ith a po in ted  top  as p a r t o f  his outfit? These are called Vee ladders o r 
“ Ju m b o ’s” and they are used to  give a  single po in t o f  rest on the fram e or 
sash b a r  w hen cleaning shop w indows.

A n o th er ladder in considerable dem and years ago by coachm en had a 
padded  top , an d  yet an o th er used in the past was a  ra th e r heavy concave type 
utilised by dustm en fo r m ounting  the side o f  the o ld-fashioned dustcarts  to 
enable them  to d ischarge the con ten ts o f  dustb ins in to  the ca rt th rough  the 
open top .

F arm ers and agriculturists generally use a pole-sided ladder. This is 
construc ted  from  a selected im ported  w hitew ood spar which is split straigh t 
dow n the centre, each h a lf  fo rm ing  a “ stile” — as the side is called— the resulting  
section being a half-circle. A sh o r oak rungs are used and , p rovided there is no 
serious defect in the grain , this constitu tes a very s trong  and natu ra l fo rm  o f 
ladder, each stile being the exact co u n te rp art o f  the o ther. T he conventional 
form  o f  this ladder increases in w idth from  the top  dow nw ards by J inch on 
each rung. T here are tw o notab le departu res from  convention , however. In 
the first, a  fru it picker dem ands a  ladder very m uch w ider a t the bo ttom  to give 
him  greater stability  when the top  is resting in the branches o f  a tree, so, a lthough  
construc tion  is norm al fo r th ree-quarters o f  the length, the last few feet sweep 
o u t m uch w ider and  the foo t o f  the ladder is generally a b o u t th irty  inches wide. 
T he o ther alternative is fo r thatchers, w ho require their ladders to  be m ade 
w ith the pole sides reversed; th a t is to  say, w ith the round  face on  the inside, 
so th a t when they are w orking a t the ir c ra ft b o th  hands are free and  they can 
m a in ta in  the ir balance by pressing the ir knees against the inside o f  the stiles, 
ob ta in ing  a firm er an d  m ore com fortab le  grip  from  the ro u n d  surface th an  
w ould  be the case w ith the flat.

O n new construction  w ork, because the sh o rt distance betw een one lift 
an d  the next on a scaffold dem ands no th ing  longer, the build ing industry  uses 
the conventional pole ladder— w ith the curve o f  the pole on  the ou tside— b u t 
the pain ter and  deco ra to r m ore often th a n  n o t has no scaffold an d  needs a 
lad d er w hich will reach from  ground  level to  his p o in t o f  w ork. Even so, the 
po le ladder w as his only answ er un til the invention  o f  the telescopic extension 
lad d er som e hundred  years or so ago. This invention  gradually  and  inevitably 
displaced the pole ladder o f  up  to  eighty-five o r even ninety rungs, for even 
twenty-five to  th irty  years ago it was already  a problem  to find prim e-quality
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spars o f  sufficient length to  p roduce these long  ladders. The tran sp o rta tio n  o f  
such long  ladders, too , w as always a p rob lem  fo r the co n trac to r, it being illegal 
to  pass th rough  the cen tre o f  L o n d o n  afte r 7-0 a.m . w ith a lo ad  exceeding 
forty  feet in length  w ithou t police perm ission, an d  the Railw ays charged  a 
m inim um  o f  two tons for any ladder exceeding tw enty-four feet in  length. 
Since these cond itions still app ly  to -day , the extension ladder has a lm ost 
entirely  replaced the long pole ladder.

In days gone by when we had  the o ld-fashioned cast-iron  lam p-posts in 
London the lam p cleaners o f  the G as, L ight and  C oke C om pany  used a  very 
light ladder. T he stiles, w hich were, o f  course, very specially selected and 
su itab ly  reinforced, m easured only 2 i  ins. x  |  in., w eighing only a few pounds. 
T he ladder was in tw o sections, extending to  fourteen  feet, a n d  w as easily carried  
on the shoulder o f  a m an on a bicycle. N ow adays w ith the m odern  tall overhead 
lighting standards w hich illum inate the streets o f  o u r big cities a  “ tow er lad d er” 
is used for m ain tenance. This is o f  box-like construc tion  w ith  three, fou r and  
even five sections telescoping in to  each other. A lthough  som etim es m oun ted  
on pow er-driven trucks fo r speedy tran sp o rta tio n , the m ore everyday pa tte rn  
is equipped w ith w ooden  wheels and  a pa ir o f  handles ra th e r like sh o rt shafts.

L adder m aking  is a  vast subject, an d  the varia tions to  m eet differing 
requirem ents are  endless. F o r instance, various types o f  rung  are used, n o t 
only for different trades b u t fo r d ifferent parts  o f  the coun try , an d  it is an  odd  
th ing ab o u t ladder specifications th a t w hereas the L ondon  bu ild ing  trade 
require their ladders to  be fitted w ith rungs spaced a t eight-inch rise, co n trac to rs  
in the M idlands and  N o rth  o f  E ngland  dem and them  to  be nine inches ap a rt. 
M ost farm ers and agricu lturists specify a  ten-inch rise an d  m any o f  the ladders 
in use by the N ational F ire Service are eleven-inch rise.

T ilers and  slaters w ork ing  on roofs use a  wide flat b o ard  w ith battens 
screwed to  the face o f  it. These are called “ duck  ladders” , afte r the sim ilar 
device which is p rov ided  for chickens an d  ducks to  gain access to  their roosting  
houses.

The p ilo t com es ab oard  ship on  a rope ladder, and  during  the w ar, w hen 
subm arines were creating  havoc w ith  o u r convoys, scram bling nets were hung  
overside to  rescue to rpedoed  seam en in  qu ick  time.

H ere an d  there one sees a few ligh t alloy ladders in  use, b u t generally 
speaking, craftsm en prefer ladders m ade from  w ood. M etal ladders becom e 
very cold and  som etim es dangerous in  the w inter. F ro s t an d  ra in  m ake them  
slippery, and electricians will n o t have them  because o f  the risk  o f  electrocution .

Steeplejacks require a  parallel-sided ladder w ith a socket on  the fo o t so 
th a t the ladders can  be m oun ted  one on to p  o f  the o ther to  an  indefinite height. 
T he sections are usually  fifteen feet long  and  twelve inches w ide, b u t a  p ro jecting  
b racket a t the back keeps the lad d er an  even distance from  the vertical surface 
being scaled. Som e steeplejacks use a ligh t type o f  such a ladder fo r inspection 
purposes an d  one o f  heavier construc tion  fo r w ork ing  upon.

Basically, ladders are construc ted  in  one o f  tw o ways. The sides o r stiles 
are saw n either from  prim e clear D ouglas fir, in w hich case one stile will n o t be 
an  exact replica, so far as grain  is concerned, o f  the o ther, o r the stiles are tw o 
identical halves o f  one pole which has been split in h a lf  longitudinally .

M ost ladders used for in d o o r w ork, and  also extension ladders, have the 
D ouglas fir stiles. T hus a  prob lem  particu larly  connected  w ith  long ladders 
is the strength  o f  the stiles w hen these canno t be guaran teed  to  be identical.
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In o rder to  explain the so lu tion  to  th is p rob lem , let us im agine one long 
ladder lean ing  against a wall. A fter various tests a  heavy w eight, considerably  
in  excess o f  tha t o f  the average m an, is suspended from  various rungs ap p ro x i
m ately half-w ay up  the ladder, to  d iscover the extent to  w hich this will “ bow ” . 
T o  coun terac t this na tu ra l bend  the ladder is, in effect, bow ed artificially in the 
opposite  d irection . This process is carried  ou t in the course o f  m anufactu re  
an d  the m ethod  adop ted  is to  place two ladders horizon tally  parallel separated  
by blocks a t each end. T he centres o f  the ladders are then clam ped together 
and  the clam ps gradually  tightened until the ladders com e som e way tow ards 
one an o th er in the centre, the ends rem aining the original distance ap art. T he 
stiles having been ^grooved along  the underside, a hole is bored th rough  the 
w idth o f  the stiles a t each end. T h rough  one hole is inserted  a high-tensile steel 
w ire which is secured by a s to u t staple. T he o th e r end o f  the w ire is inserted 
th rough  the hole a t the opposite  end o f  the stile, the ben t stile an d  wire com 
bined  then having an appearance no t d issim ilar to  an  a rch er’s bow . M en w ork 
ing gradually  tow ards the centre from  the ends o f  the two ladders u nder construc
tion  deal in ro ta tio n  w ith each o f  the fou r stiles, securing the wire in to  the grooves 
with staples. W hen the wires have becom e too tau t for any fu rther staples to  be 
inserted , the clam p is rem oved releasing the tension from  the stiles, a t which 
tim e it is possible to  staple the rem ain ing  wire in to  the groove. As the wire, 
from  the com m encem ent, has been slightly sho rte r than  the stile, the ladder 
will then  have acqu ired  perm anently  a slight bow. W hen this ladder com es to  
be used, the w ire should  be on the underside, the ladder thus form ing a slight 
arc aw ay from  the w all. A m an then clim bing the ladder and  reach ing  ap p ro x i
m ately half-w ay will tend to  straigh ten  the ladder, but the wire, w hich will not 
stretch , p revents any bow  in the opposite direction . In add ition , o f  course, 
the stiles are perm anently  reinforced by the insertion  o f  the wire.

In spite o f  m odern  m achinery and  m echanical aids to  p roduction , ladder 
m aking  still rem ains som eth ing  o f  a craft. The assem bly o f  a pole ladder is all 
done by hand , a lthough  sm all holes to  indicate w here the rungs are to be 
inserted  are m ade by m achinery. It then becom es a m a tte r o f  c raftsm ansh ip  
to  enlarge the holes w ith a hand  tool and  to  ensure th a t these are only large 
enough to  allow  the rungs, w hich are wide in the centre and  taper to  a po in t 
a t each end, to  be inserted  up to  an accurate m ark . W hen all the holes have 
been checked the rungs are fitted loosely in to  b o th  stiles an d  the w hole is 
ham m ered  firm , any slight p ro tru s ions o f  the po in ts o f  rungs on the outside 
o f  the stiles being sawn off and ultim ately sm oothed  on a sanding m achine.

In  add ition  to  the glue w hich is em ployed, three o r four m ild-steel tie rods 
a re fitted beneath  certain  rungs fo r add itiona l strength .

G re a t care m ust be used in  the selection o f  tim ber, b u t w hat has been 
rejected fo r one purpose m ust be used fo r an o th er— thus a  lad d er fac to ry  will 
also tu rn  o u t a  variety  o f  sm aller w ooden  articles, such as trolleys an d  k itchen  
steps.

O f the particu la r ladders them selves, the tw o m ost ro m an tic— because, 
perhaps, used in the m ost dangerous circum stances— m ust be those  em ployed 
by steeple-jacks an d  the F ire  B rigade, b u t the basic principles are the sam e in 
all cases and  the sam e scrupulous care is used in m anufacture .
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T H E  U S E  O F  W O O D  IN  M U S I C A L  I N S T R U M E N T S

By J. M O G F O R D  
E xecutive Officer, H eadquarters

The rela tion  between m usic and  w ood has always been an in tim ate  one. 
F rom  the daw n o f  h istory  m ank ind  has em ployed reeds, w ood, gu t an d  skins 
to  p roduce a bew ildering cacophony  o f  squeaks, tw angs an d  bangs. N eo lith ic  
men fash ioned  flutes from  odd pieces o f  w ood an d  bone and  the tw ang  o f  the 
hu n te r’s bow  was to  prove the fo re runner o f  all stringed instrum ents.

A relatively com plicated  instrum ent like the h a rp  was a lready  know n in 
early  S um erian  and  E gyptian tim es an d  pain tings an d  carvings from  th a t era 
frequently  show  in g reat detail the type o f  in stru m en t used. T he properties 
o f  the v ib rating  string  were exam ined in great detail by the G reeks and  they 
were, perhaps, the first people to observe the exact re la tionsh ip  betw een length, 
m ass and tension— m uch to  the everlasting despair o f  the m ajority  o f  schoolboys.

W ith  the obvious exception o f  the brass instrum ents, all o the r m usical 
in strum ents depend in som e m easure on the use o f  w ood. T o-day  the “ w ood
w ind”  fam ily o f  instrum ents largely belie the ir nam e as m any  are now  co n 
structed  from  plastics, m etals and o ther synthetic m aterials. T he clarinet, 
oboe, co r anglais, an d  bassoon still depend, how ever, on the v ib ration  o f  a  
w ooden reed.

Because o f  the large variety  o f  tim bers used perhaps the stringed in stru 
m ents are the m ost in te resting  to  the forester. They vary  in  size from  the tiny 
m edieval rebec (an  ancesto r o f  the violin) to  the m odern  concert g ran d  piano. 
A lthough  the G reeks were the first to  tho rough ly  exam ine the p roperties o f  
stringed instrum ents, the quality  o f  the sound  p roduced  w as lim ited un til the 
fundam en tal step o f  refining the soun d b o ard  w as achieved. W hen such 
a ttem p ts  w ere first m ade is unknow n b u t by the m iddle o f  the seventeenth 
cen tu ry  such m asters as A m ati, G u arn eriu s  and  S trad ivari cou ld  fash ion  a  piece 
o f  spruce, a  little over a  fo o t square , in  such a m an n er th a t in  the  hands o f  a 
m aster it w ou ld  am plify  an d  m odify the noise o f  a  v ib rating  string  to  such an 
ex ten t th a t a large hall could  be filled w ith a delightful sound.

T he C rem ona m akers, in  com m on w ith  m odern  lu th iers, em ployed a  piece 
o f  quarte r-saw n , straigh t, fine grained E uropean  spruce 6/64 in. th ick  under the 
b rid g e; tapering  to  5/64 in. a t th e  bou ts. T he ribs, back an d  neck were usually 
m ade o f  sycam ore— preferab ly  using tim ber w ith the “ fiddle b ac k ” figure. 
T he finger-board  tailpiece an d  pegs were o f  ebony o r sim ilar d a rk  decorative 
w ood.

T he tonal quality  an d  pow er o f  all the stringed in strum en ts depends 
largely on  the quality  o f  the soundboard . T oo  fine a grain  will p roduce a harsh , 
th in  no te  an d  to o  w ide a  grain  will give a w oolly n o te  lack ing  in  clarity . T he 
a r t  o f  the  in stru m en t m ak er depends to  a  g rea t ex ten t on  his ability  to  select as 
well as his skill in  m anufactu re . A lthough  spruce is the only w ood used in 
so undboards a bew ildering variety o f  tim bers is used in the o ther com ponen t 
parts.

E arly  harpsichords, because o f  the ir ligh t stringing, were construc ted  w ith 
beech o r ash fram es (occasionally  from  softw oods too ) an d  pear an d  holly 
used fo r the jack s— the picking m echanism  com m on to  the virginals an d  
spinets o f  E lizabethan  tim es. T he key covers were frequently  m ade o f  box, 
w hich age mellows to  a delightful co lour. T he w rest p lanks, in to  w hich the 
tun ing  pins were driven, w ere usually o f  beech.
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In  co n tra st the m odern  g ran d  p iano , w ith an  in te rnal tension o f  som e tw enty 
to  th irty  tons, requires a steel fram e bu t the rest o f  the in strum en t is alm ost 
entirely w ood. The keys are frequently  o f  lime an d  the action  o f  hornbeam , 
yellow b irch  or sim ilar type o f  w ood. All m anners o f  English an d  foreign 
hardw oods are used for the cab inet w ork , a lthough  rosew oods an d  m ahoganies 
are p robab ly  the m ost popu lar. T he w rest p lanks are still m ade from  beech, 
b u t m odern  m ethods o f  construc tion , the use o f  im proved  glues, an d  the 
com plicated  m ethods o f  lam ination  all increase streng th  an d  reduce m ovem ent 
o f  w rest pins to  a  m inim um . M aple is som etim es used in lam ination  w ith the 
beech.

The m anufactu re  o f  m usical in strum ents is a  fairly conservative process 
tread ing  well w orn, proved path s b u t in the last fifty years o r so g reat efforts 
have been m ade to  p roduce new m usical instrum ents using synthetic m ateria ls 
an d  electronic processes. Som e o f  these a ttem p ts have been successful in  their 
ow n ra th e r lim ited spheres bu t I w ould  venture to  suggest th a t as far as can  be 
foreseen the m ajority  o f  m usical instrum ents will con tinue to  be m ade from  
w ood.

C H A R C O A L  B U R N I N G  I N  S U S S E X  

By D . L. P A R N A L L  
Forester, South-East England

M any people believe th a t charcoal bu rn ing  is a dying art, only carried  o u t 
in a  few scattered  localities, such as the N ew  F orest. I also believed this un til 
I w as posted  to  V inehall F orest, Sussex, in 1953 an d  discovered a p rivate  firm 
m aking  extensive use o f  the m etal kiln m ethod  o f  charcoal p roducing.

T he firm  opera ted  in  the ir own w oods, on  private p lan ta tio n s an d  on  the 
C om m ission areas, an d  the great advan tage to  the C om m ission was th a t the 
opera tion  could  be carried  o u t in w oods tha t were inaccessible to  anyone else, 
due to  the ro ad  situation . All tracks and  rides in the Sussex W eald  becom e a 
m orass in  w inter if  used m ore th an  tw o o r th ree tim es, as they are on the clay, 
yet I have seen full loads o f  charcoal on a tra iler beh ind  a  spade-lug trac to r  
move o u t w ith ease, due to  the light w eight in spite o f  an  im pressive bulk.

In  Sussex the com m onest w oods— a p a rt from  the chestnu t p lan ta tions—  
con tained  ho rnbeam , ash, m aple, b irch , o ak  “ tellers” and  odd  sweet chestnu t 
an d  beech trees— all o f  w hich were acceptable to  the burners. A lder an d  willow 
were taken , prov ided  they were well m ixed w ith o ther w oods, b u t haw th o rn —  
how ever large— was never touched— an d  I was unable to  d iscover any good 
reason  fo r this refusal. A n in teresting  p o in t is th a t oak  p roduces the m ost 
w eight o f  charcoal per kiln, yet sweet chestnu t, a lthough  as heavy when green, 
produces a very light weight.

I  now  propose to  describe the m ethods used in the w ood  fo r converting  
w ood to  charcoal.

The H ea rth  M ethod

This is the orig inal m ethod  w hich has been used fo r centuries, an d  it 
p roduces the best quality  charcoal. I t is still used in  Sussex an d  K en t, a lthough  
it is a  dying art, as the o p era to r needs to  be born  to  the trade. I m et only one 
m an doing this, and  he was burn ing  on a private estate ad jacen t to  Brightling
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F orest, Sussex. T he illustrations to  this article are by courtesy  o f  the Seven- 
oaks Press, and  were taken when two Sussex m en ventured  in to  K en t to  m ake 
charcoal, a t M ildm ay F orest. (See pho tos 23 and  24.)

The m ethod  m ay be well know n to som e w ho read this, bu t I will describe 
the opera tion  as I saw it. T h ro u g h o u t the sum m er the scrub oak  an d  o ther 
pole w ood was collected from  the felling area, sawn in to  four foo t lengths and 
stacked on the site. This is usually near a  stream  o r pond , as w ater is essential. 
A circu lar h earth  is p repared  by screefing the tu r f  off, an d  then  levelled. On 
this, the w ood is stacked in a  cone, as can be seen in the illu strations. It is then 
covered w ith  straw , dam ped , an d  covered w ith b u rn t ea rth  to  finish off. The 
ea rth  is to  m ake the stack  airtigh t, in o rd er to  ensure a  slow  com bustion . The 
m ethod  o f  lighting the stack  is n o t usually seen, an d  a lthough  I have a  good idea 
how  it is done, I do  no t p ropose to  reveal it. [We suspect it is done by d ropp ing  
glow ing charcoal dow n a cen tral flue.— Ed.]

T he stack is allow ed to  burn  for two to  th ree days, accord ing  to  the sta te  
o f  the w ood an d  w eather conditions. C o n s tan t w atch  is necessary, to  see th a t 
the fire does no t b reak  th rough  the ea rth  covering. T he to p  o f  the stack  acts 
as the chim ney, and  this is closed w hen the o p era to r judges the w ood  charring  
to  be com plete. T he stack is then  allow ed to cool, w ater being carefully  applied  
if  necessary, care being taken  n o t to  over-apply  it, as the charcoal m ust n o t be 
soaked. The stack is then opened, the charcoal bagged and  kep t un d er a sheet 
till collection. Prices ob ta ined  for it ranged  from  £40 to  £60 per ton.

The Kiln M ethod

This is the m ethod  used by the firm previously referred  to , w ho operate  
from  St. L eonards-on-Sea, an d  range as far n o rth  as L am berhu rst, nea r T u n 
bridge W ells.

In  com parison  w ith the H earth  M ethod , the K iln  m ethod  is relatively 
unskilled, a fact w hich cou ld  lead to  its a d o p tio n  by the C om m ission and  
private ow ners.

It is, basically, an  ad o p tio n  o f  the m ethod  described in M ay, 1944, in  the 
F o rest P roducts R esearch L ab o ra to ry  Leaflet N o. 35.

T he kilns are construc ted  in  tw o o r th ree parts , an d  the body  is -} inch 
m ild steel w ith  flanged to p  rim s o f  3/16 inch m ild steel. T he b o tto m  ring, 
w hich is subjected to  the greatest hea t and  pressure, is construc ted  o f  \  inch 
steel. A com m on type o f  lid is flat, w ith  a sliding trap  d o o r fo r a chim ney. 
O ne p o in t is th a t the sm oke boxes an d  pipes are  elim inated  to -day, the ir place 
being taken  by holes dug  un d er the b o tto m  ring  afte r it has been positioned  and 
levelled.

T he kilns are usually seven feet in d iam eter an d  six o r ten feet high. T he 
larger kilns are norm ally  used, b u t w hen finishing off a  w ood, the sm aller ones 
are in troduced . T he kilns are taken  in to  the w ood sectionally  on a  tra iler and 
erected on as level a site as possible near to  the piles o f  poles. F irs t o f  all the 
b o tto m  an d  the second rings are erected. H oles are then  dug, usually runn ing  
n o rth , sou th , east an d  west, an d  pieces o f  w ood are placed parallel betw een tw o 
o f  them . “ B rands” , w hich are incom pletely burned  pieces o f  w ood from  
previous k iln  burn ings, are p laced on top  a t righ t angles, an d  an old sack 
soaked  in T rac to r V aporising  O il is p laced betw een them . T he relevant holes 
are m arked  on the outside o f  the kiln.

T he trac to r  usually has a pow er take-o ff an d  a  bench  m ounted  beh ind  the 
driver’s seat. T he poles are sawn in to  pieces a b o u t fou r feet long an d  throw n



2 0 8 J O U R N A L  O F  T H E  F O R E S T R Y  C O M M IS S IO N

haphazard ly  in to  the kiln afte r the “ b ran d s” have been carefully  covered. 
T he th ird  section is p u t on w hen necessary, the k iln  filled to  the to p  an d  the 
lid hau led  on to  the top . The flanges betw een each section, and  on w hich the 
lid rests, are then sealed w ith b u rn t earth , the chim ney being left open.

T he o p era to r then ob ta in s an o th er sack soaked in T ra c to r  V aporising  
Oil, lights it, and  pushes it in one o f  the m arked  holes w ith  a stick, thus igniting 
the kiln. T his m ethod  was always used and differs from  the one described in 
the Leaflet N o. 35, w hich said: “ Light a t the to p ” . This m ay be the difference 
between theory  an d  practice, o r else ju s t a local varia tion .

O ne th ing  a b o u t the kiln is th a t w ater is not needed, and in wet w eather 
kilns have to  be d rained  by trenches a t the base, otherw ise they can  often be 
extinguished by m oisture.

T he b u rn ing  tim e is again from  tw o to  th ree days accord ing  to the wind 
strength , an d  k ilns do  n o t need such con tinuous a tten tio n  as a h earth  does. 
W hen the o p era to r is satisfied, the  holes ro u n d  the base are closed initially , 
an d  then  the lid. A  kiln  usually cools w ithin tw enty-four hou rs w ithou t any 
trouble . W hen opened  they are n o t m ore than h a lf  full o f  charcoal, w hich is 
bagged an d  rem oved  w henever possible. An o ld  four-w heel drive C hevrolet 
was successfully used fo r th is pu rpose a t V inehall. U sual yield fo r kiln was 
tw enty-four to  tw enty-eight bags.

A t V inehall, poles cut w hen p reparing  p lan ting  g ro u n d  were sold felled 
a t 25/- per 100 in  1954, an d  in  1955 B rickhurst W ood was sold stand ing  a t the 
ra te  o f  15/- per to n  o f  charcoal produced , weighed over a weighbridge. This 
m ay seem  cheap, b u t the w ood lay h a lf  a mile from  the nearest h ard  road  and 
was th ree-quarters  o f  a  mile to  its farthest extrem ity. T he firm  paid  £4 per ton 
w eight (green w ood) to  have it felled, and  this was done by pow er saw, the w ood 
having been neglected fo r fo rty  years o r m ore. Som e o f  the ho rnbeam  and 
sweet chuestnu t w ere twelve inches in breast-h igh  q uarte r-g irth , a lthough  grown 
from  stubs, an d  these very large poles were sawn by the feller in to  four- o r six- 
fo o t lengths, an d  afterw ards split by the charcoal burners. O verhead cover 
was left, and  th is was achieved by m ark ing  a  sam ple area  o f  som e two acres, 
afte r w hich the cu tters gang w ere able to  con tinue w ithou t con tinuous super
vision. Som e areas o f  sm aller g row th  were ignored, an d  these were cu t by 
C om m ission w orkers, the resu ltan t poles selling a t 30/- per 100.

T he last m ethod  to  be described orig inated  in G erm any, an d  can only be 
used in  large areas o f  forest. This is the W ood  D istilla tion  F acto ry , one o f  the 
few exam ples being in  the F o rest o f  D ean. T he idea  o f  the factory  is th a t the 
gases w hich com e off the w ood afte r the first tw enty-four hou rs o f  heating  are 
collected an d  passed th ro u g h  large condensers, p roducing  different liquids at 
different tem peratu res as they cool. A b o u t fifteen different p roducts are ob ta ined , 
including a  residue th a t resem bles creosote, b u t has an  even m ore repulsive 
smell; it is supposed  to  be a  m uch  better preservative an d  insect repellent. I f  
the gas is liquefied w ithou t refining, it is called “ pyro ligneous ac id” .

In  conclusion, I w ould  like to  say th a t w here the firew ood m arket is very 
unstab le an d  w here ex traction  cond itions are  very difficult, it w ould  be 
advan tageous to  re in troduce the kiln m ethod  o f  charcoal p roduction , as was 
done in  w artim e, especially as charcoal has a very large an d  grow ing use in 
industry  to -day. These uses range from  face pow der to  rayon  an d  o ther 
synthetic p roducts.
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C O N I F E R  B A R K S  A S  A S O U R C E  O F  T A N N I N S  F O R  
T H E  L E A T H E R  I N D U S T R Y

By J. R . A A R O N  
D istrict O fficer, Research Branch

The Nature of Vegetable Tannins

W hen a tann in -bearing  m ateria l is analysed to  determ ine its usefulness to  
the leather industry , the to ta l w ater soluble co n ten t is first assessed. This 
is then divided in to  tw o fractions, the tann in  co n ten t and the rem ainder which 
is referred  to  as the non-tan  con ten t. T he chem ical natu re  o f  tann ins is obscure 
and  a num ber o f  varied organic com pounds com e under the definition . . a 
w ater soluble substance o f  high m olecular w eight capable o f  en tering  in to  
chem ical un ion  w ith perishable skin pro teins converting  them  in to  tough 
du rab le  le a th e r . . .” . T ann in  co n ten t alone does no t decide w hether a vegetable 
tann in  m aterial is com m ercially  acceptable, because, while the precise chem ical 
natu re  m ay n o t be o f  g reat in terest to  tanners, the co lo u r w hich the tann in s 
im part to  the leather is o f  g reat consequence, particu larly  if the leather is to  be 
dyed. Red co lours in a  tann ing  liq u o r tend to darken  the skin an d  are thus 
particu larly  unsu itab le for m any grades o f  leather. C onsequently , a q uan tita tive  
assessm ent o f  the degree o f  “ redness”  likely to  be given by a tan n in -b earin g  
m ateria l is a very necessary feature o f  the analysis. The “ redness” is expressed 
as un its given by a 0.5 per cent tan solu tion  when exam ined in a s tandard  
colorim eter.

As a general rule tanners prefer a  m aterial which will produce a w ater 
ex tract w ith a  tan /n o n -tan  ra tio  o f  ab o u t th ree and  a  red  co lou r o f  low er than  
th ree units. A  particu larly  favourab le analysis is given by w attle bark  w hich 
is im ported  in large quan tities from  S outh  A frica. It has a tan n in  co n ten t o f  
35 per cent, a  non-tan  con ten t o f  10 per cen t an d  a  red  co lou r o f  1.5 units. In 
co n tra st oak  bark  has a  tann in  co n ten t o f  ab o u t 12 per cent, a non-tan  co n ten t 
o f  10 per cen t an d  a red co lour o f  ten units. D espite this apparen tly  unfavourable 
com parison , oak  bark  is used to -day for the m anufactu re o f  high quality  sole 
leather.

The Requirements of the Industry

A b o u t 100,000 tons o f  tann in -bearing  m aterials are  im ported  each year 
principally  from  S ou th  A frica, A rgen tina an d  Ind ia. These m ay take the form  
o f  the ac tua l p lan t tissue o r a concen tra ted  ex tract.

N ative oak  b ark  is also  used by ab o u t one dozen  tanners. A lthough  the ir 
to ta l requirem ents are only o f  the o rder o f  2,000 tons per ann u m , the tanners 
have difficulty in ob ta in ing  all the oak  b ark  they require. T his m ay be partly  
due to  the difficulty o f  getting  sufficient labou r to  u n d ertak e  peeling during  
the short sap peeling season in late spring, an d  partly  due to  the difficulty o f  
harvesting , especially from  oak  coppice, a t prices w hich the tanners  are  able 
to  pay.

Home-grown Tannin M aterials other than Oak

A prelim inary  analysis o f  the follow ing types o f  vegetable tan n in  m aterials 
has been undertaken :

(1) T he b ark  from  tree species such as Scots pine an d  S itka spruce w hich 
are being peeled on an  increasing scale fo r the p roduction  o f  p itp rops.
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(2) T he barks and  w oods o f  those species w hich have been used in o the r 
countries as a source o f  tan n in  and  are no t uncom m on in British 
w oodlands.
Sweet chestnu t w ood chips are used in F rance and  Italy  fo r the 
prepara tion  o f  an ex tract w hich is frequently  im ported  by tanners in 
Britain. A fter leaching, the residual chips are either pulped o r used 
as fuel. H em lock b ark  is used in N o rth  A m erica; the species involved 
is m ainly eastern  hem lock on accoun t o f  its proxim ity  to  the C anad ian  
tanneries, b u t w estern hem lock has been tried  from  tim e to  tim e and 
is said to  be satisfactory . N orw ay  spruce bark  has been used from  
tim e to  tim e in  G erm any; a t presen t it is believed th a t it is used only 
in  A ustria , E astern  G erm any  and  in certain  o ther east E uropean  
countries. It is said th a t birch  bark  and larch bark  are used in Russia. 
L arch  b ark  was also used a t one tim e by tanners in Scotland.

W hen the results o f  these prelim inary  analyses becam e available, it was 
decided, as a  first p rio rity , to  investigate fu rth e r the tan n in  con ten ts o f  the 
larches an d  the spruces, tak ing  in to  accoun t the v igour o f  the tree, the position  
o f  the b a rk  on the tree and  the quality  class o f  the stand . O th er prom ising 
species such as sweet chestnu t m ay be studied later.

ANALYSES OF TANNIN-BEARING MATERIALS

Species a n d  A rea M a teria l S ource A u th o rity
T an

C o n te n t
(1)

N o n -T a n

(1)

R ed
C o lo u r

(2)

S cots p ine B ark T h e tfo rd B .L .M .R .A .t 11.7 13.8 1.6

C o rsic an  p ine B ark T h e tfo rd B .L .M .R .A . 12.4 15.9 1.3

E u ro p e a n  larch B ark A lice H o lt B .L .M .R .A . 12.5 10.5 4.5
— R o tts iep e r 12.8 6.5 —

Ja p an ese  larch B ark A lice H o lt B .L .M .R .A . 14.3 18.1 6.0
— R o tts iep e r 23.2 12.5 —

N o rw a y  spruce B ark G w ydyr B .L .M .R .A . 18.1 14.3 2.6
— R o tts iep e r 17.8 11.1 —

S itk a  sp ruce B a rk G w ydyr B .L .M .R .A . 19.8 13.4 3.0

D o u g las  fir B a rk S .W .(E ) B .L .M .R .A . 8.9 8.3 12.0

W estern  hem lock B ark G w y d y r B .L .M .R .A . 19.9 8.3 6.7

O ak  (Q . ro b u r) B a rk A lice H o lt B .L .M .R .A . 12.6 6.9 6.0
B ark — R o tts iep e r 12.7 8.9 —

W o o d A lice H o lt B .L .M .R .A . 1.0 2.3 19.0

Sw eet ch es tn u t B a rk A lice H o lt B .L .M .R .A . 18.9 11.8 6.0
R .I.B .* B .L .M .R .A . 11.5 11.9 6.0

— R o tts iep e r 7.5 1.5 —
W o o d A lice H o lt B .L .M .R .A . 4.3 2.0 5.0

R .I.B .* B .L .M .R .A . 6.5 1.9 2.0

B irch B ark D ean B .L .M .R .A . 6.7 9.9 2.4

* R u ra l In d u str ie s  B ureau .
t  B ritish  L e a th e r  M a n u fa c tu re rs ’ R esearch  A ssocia tion .
(1) P ercen tag e  o f  m o istu re-free  bark .
(2) In ten sity  o f  c o lo u r  on  L o v ib o n d  C o lo rim e te r  given by 2 0 .5 %  ta n n in  so lu tio n .
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It w as also decided th a t w here early  prom ise show n by a  species was 
m ain ta ined  in the m ore com prehensive assessm ent, a  fu rth e r study w ould  be 
m ade o f  the b a rk  o f  th a t species p roduced  by the norm al h and  an d  m echanical 
peeling m ethods a t different tim es o f  the year.

Sitka Spruce Bark
In all, th irty -one sam ples o f  S itka spruce b ark  w ere analysed. They gave 

an average tann in  con ten t o f  ab o u t 17.5 per cent; the m axim um  o f 22.5 per cent 
cam e from  the b u tts  o f  average trees in a  Q uality  C lass I  stand  in P o rt C lair 
F orest, Inverness-shire , an d  the low est, 12.9 per cent, cam e from  suppressed 
trees in a Q uality  C lass II s tan d  in  Blengdale, C um berland . T he non -tans 
varied betw een 13.9 per cen t and  7.6 per cen t w ith  an  average o f  12.2 per c e n t; 
and  the red co lour varied betw een 1.8 and 10.0 un its  w ith an average o f  4.9. 
T he ta n /n o n -tan  ra tio  always fell between 1.1 and  2.2, w ith an average o f  1.4.

Sam ples from  d o m in an t trees gave a significantly h igher yield o f  tan n in  
than  suppressed trees, a lthough  Q uality  C lass I stands d id  n o t necessarily have 
a h igher co n ten t than  Q uality  C lass III stands. T here was no significant 
difference betw een the am oun t o f  tann in  in the tops o r the bu tts  o f  the trees; 
how ever, the bark  from  the b u tts  had  a  m ore favourab le ta n /n o n -tan  ratio . 
It was also observed th a t a  low red co lou r was associated  w ith a  high non-tan  
con ten t and vice-versa.

The British L eather M an u fac tu rers’ Research A ssociation  have tanned  
sheepskins using S itka spruce b ark  from  G w ydyr F orest, N o rth  W ales; the ir 
com m ents on the quality  o f  the leather are given below.

“ W e consider th a t the tex ture o f  the leather is very satisfactory . This is, 
o f  course, determ ined  by the characteristics o f  the skin, bu t it does show  th a t 
a  sa tisfactory  leather feel can be p roduced  by the spruce bark . T he sm ell o f  
the leather is certain ly  characteristic  o f  th is b ark , and  fo r som e purposes in  
tann ing  light leather fo r pocket books, gloves and the like, th is smell m ight be 
a good selling point. T he general level o f  co lour is an agreeable shade o f  tan  
w hich w ould be very sa tisfactory  fo r som e uses. F o r o ther purposes the co lour 
w ould  be too  d ark , b u t in any  case we w ould  n o t recom m end tan n in g  w ith  one 
m aterial only, b u t w ould use spruce b ark  w ith o ther m ateria ls in a b lend” .

S itka spruce bark  has been considered  from  tim e to  tim e by the C an ad ian  
leather industry  b u t it w as fo u n d  to  be too  costly to  harvest by  hand  on  accoun t 
o f  its thinness. T h a t is to  say it has a low  yield o f  b a rk  per tree com pared  w ith 
w estern hem lock. I t  also has the d isadvantage o f  being rem ote  from  the 
leather industry  w hich is m ainly  in eastern  C anada .

R esults to  date  ind icate th a t b a rk  ob ta ined  by m echanical m ethods o f  
peeling has a  low er tan n in  co n ten t an d  a higher red  co lou r than  hand-peeled  
bark . Sim ilarly, b ark  taken  from  trees w hich had been poisoned w ith  sod ium  
arsen ite  in the spring  to  facilita te peeling in  the ensuing au tum n  an d  w inter, 
had a  considerably  reduced tan n in  co n ten t and  an in ferior co lour.

Norway Spruce Bark
N early  one h und red  sam ples o f  N orw ay spruce bark  were analysed. In 

view o f  the fact th a t the first sam ple (ex G w ydyr) gave an  encourag ing  analysis 
o f  18.1 per cent tann in  an d  a red co lou r o f  only 2.8 units, the overall results 
are very d isappoin ting . T he average tann in  con ten t w as only 9.4 per cen t and  
fewer than  a q u a rte r  o f  the sam ples had a tann in  con ten t in excess o f  14.0 per 
cent. T he tan n in  co n ten t ranged  2.4 per cent to  18.5 per cent. T he non-tans 
varied  from  3.9 per cen t to  12.8 per cen t w ith an average o f  8.9 per cent, and  
the red co lou r from  2.8 to  22.5 units, w ith  an average o f  9.1 units.
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T he varia tion  betw een forests w as no tab le, the best analysis being given 
by sam ples from  a  s tan d  a t C ulloden , w hich h ad  an  average tan n in  co n ten t o f 
12.2 per cen t an d  an  average red  co lou r o f  3.4 units, an d  the w orst by Inverliever 
w ith  an  average tann in  co n ten t o f  6.6 per cent an d  an  average red  co lo u r o f  
13.4 un its . I t is now  th o u g h t th a t these p o o r results were due to  failure to  
dry  the bark  im m ediately afte r peeling, an d  it is hoped to  fu rth e r analysis by 
using an  im proved  technique o f  drying in the forest.

S tatistical analysis has revealed th a t there was a b o u t a fifth m ore tann in  
in  the b ark  from  the b u tts  th a n  in the bark  from  the tops, an d  th a t in som e 
forests there was a significantly higher tan n in  con ten t in the bark  from  dom inan t 
trees.

European Larch Bark

N ine sam ples o f  E uropean  larch bark  have so far been analysed. The 
tann in  con ten t appears to  be ab o u t the sam e as th a t o f  oak , ranging  from  
4.5 per cen t to  14.5 per cent w ith an  average o f  11.5 per cent, the non-tans 
ranged from  3.5 per cen t to  1.00 per cen t w ith an average o f  8.7 per cen t an d  
the red  co lour ranged from  2.9 units to  8.8 units w ith an  average o f  4.7 units.

Japanese Larch Bark

N ine sam ples o f  Japanese larch bark  have been analysed, an d  the results 
are p rom ising  in th a t they show  a m ost favourab le tan /n o n -tan  ratio  which 
usually exceeds two.

T he actual tan n in  co n ten t varied between 5.7 per cent and 25.4 per cent 
w ith an  average o f  16.9 per cent, the non-tans varied betw een 1.7 per cen t and 
10.0 per cent w ith an average o f  7.3 per cent, the red co lou r always fell between 
2.8 and  11.6 un its w ith an average o f  5.6 units.

Conclusions

F ro m  the results available so far it seems th a t a p a rt from  the trad itiona l 
use o f  oak  b ark , only S itka spruce an d  Japanese larch  b arks are p roduced  in 
large enough quan tities an d  have sufficiently a ttractive  analyses to  m erit 
industria l investigations.

So far as is know n, S itka  spruce has n o t been used in N o rth  A m erica on 
accoun t o f  its low  yield o f  b a rk  per tree, b u t the tendency tow ards the g rea ter 
use o f  m echanical debark ing  m achines, resulting  in local accum ulations o f  bark , 
m ay m ean th a t this m ateria l can  be harvested  a t low cost. T here are, how ever, 
ind ications th a t m echanically-peeled b ark  is m uch inferio r to  hand-peeled  bo th  
in  tan n in  con ten t and  red  co lour to  hand-peeled  b ark , a po in t w hich requires 
fu rth e r study.

I t  is unlikely th a t the trade will use either S itka spruce, o r Japanese larch 
tann in  alone because o f  certain  technical d isadvantages; they are m ore likely 
to  in co rp o ra te  it in  a  b lend  w ith o ther m aterials.

N orw ay spruce has n o t given satisfactory  results so far, bu t these m ay 
perhaps be im proved  by using b e tte r drying techniques. I t m ay becom e a 
proposition  in  tim es o f  n a tio n al em ergency, an d  in this connection  it m ay be 
m en tioned  th a t its use in  G erm any  du ring  the Second W orld  W ar increased 
six-fold.

E u ro p ean  larch  b ark  is clearly a borderline case an d  m ay find a use as a 
“ m ake-w eight” w ith  o ther m ore su itab le conifers.
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Sweet chestnu t b a rk  and  w ood m ay also  perhaps be considered  if  the spent 
chips could  be pu lped , b u t the acreage o f  th is  species is com paratively  sm all 
an d  in  any case rem unera tive m arke ts a lready  exist fo r sw eet chestnu t w ood.

A n  exhibit o f  tan bark was prepared fo r  the 1956 agricultural shows, and  
appears in photo  7.
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C h a rd , R ., D av id so n , J . L ., P rinces R is b o ro u g h ; H a ld an e , 
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