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E D I T O R I A L
The Commissioners

T here has been no change in the constitu tion  oF the C om m ission during  the 
past year.

The list o f  C om m issioners is as follow s:
The E arl o f  R ad n o r, K .G ., K .C .V .O ., Chairman 
M ajo r D. C. Bowser, O .B .E ., J.P .
L t. Col. Sir R ichard  C otterell, Bt., J.P .
M r. L loyd O. Ow en, J.P .
M ajo r Sir John  Stirling, K .T ., M .B.E.
M r. Edw ard Bryan L atham , M .M .
M ajor Sir W illiam  S trang  Steel, Bt.
A lderm an E. G w ynfryn Davies 
C ap ta in  Jo h n  M axwell M acdonald , B.Sc.
M r. T hom as T aylor
M r. H. A. T u rn er, Secretary

It is w ith  m uch regret th a t we have to  record the d ea th  o f  Sir Sam uel S trang  
Steel, Bt., in  A ugust o f  last year. Sir Sam uel served forestry  actively fro m  1919 
when he becam e a life m em ber o f  the Royal S cottish  F o restry  Society, o f  w hich 
Society he was appo in ted  H o n o ra ry  Secretary in 1930— a position  he held for 
25 years.

He was app o in ted  a F orestry  C om m issioner in  1932 an d  du ring  the 17 years 
he served the C om m ission he to o k  an  active in terest in the affairs o f  all the 
C om m ission forests and  also those o f  P rivate W oodlands.

H is large p art in the progress o f  forestry in this cen tu ry  is realised an d  
apprecia ted  by all foresters an d  w oodland  ow ners th ro u g h o u t B ritain.

Honours
In the 1961 B irthday  H onours L ist, M r. D. Healey, In fo rm atio n  Officer a t 

H eadquarte rs  and  a m em ber o f  the Jo u rn a l E d ito ria l C om m ittee, was aw arded 
the O .B .E. as a  tr ib u te  to  his long active role in the public  service. M r. H ealey 
has m ade rapid  progress in creating  a  public  aw areness o f  forestry.

W e also cong ra tu la te  M r. R. R. D onald , D ivisional Officer in S ou th  Scotland, 
w ho was aw arded the M .B .E. as a tribu te  to  his 37 years service to  forestry. H e 
jo ined  the C om m ission in 1923 as a ganger.

W e are happy  to  record  th a t several o f  the 1962 New Y ear H onours were 
given to  m em bers o f  the C om m ission.

O ne o f  o u r C om m issioners, M r. L loyd O. Owen, has been app o in ted  a 
C om m ander o f  the O rder o f  the British Em pire in recognition  o f  his public 
services.

M rs. M ary  A lison has been aw arded the M .B .E . as a tribu te  to  her long  an d  
efficient service to  the departm en t. M rs. A lison, an  H .E .O . a t H eadquarters , has 
been fo r several years private  secretary  to  the C hairm an an d  the D irec to r 
G eneral.

W e also cong ra tu la te  M r. Jam es F a rq u h a r  who has becom e an  M .B .E . M r. 
F arq u h ar, the C om m ission’s m ost sen ior H ead  Forester, w orks w ith  the research 
b ranch  in Scotland.

T he B .E .M . has been given to  M r. E rnest E dw ard  F ancy  w ho is a research 
forester a t  W areham .
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Promotions, Transfers and Appointments
M r. W. M . C orm ack, C on tro ller o f  F inance o f the Forestry  C om m ission, has 

been upgraded to  P rincipal Executive Officer.
M r. J. N . R. Jeffers, w ho is a  m em ber o f our R esearch B ranch a t Alice H olt, 

has been p rom oted  to  the rank  o f  Principal Scientific Officer.

Retirements and Departures
M r. H. C harters, M .B .E ., C hief Executive Officer in the F inance Branch a t 

H eadquarters, retired during  the year afte r m ore than  40 years service to  the 
C om m ission. M r. C harters is well know n fo r his vast know ledge o f fire statistics.

M r. E. J. S. H inds, O .B .E ., M .B .E., has also retired  during  the year afte r 
45 years service to  forestry. M r. H inds was C hief C lerk  a t the officer o f  D irector, 
E ngland, an d  becam e an Executive Officer a t H eadquarters  and  Secretary o f  the 
F orest T ree Seed A ssociation o f  England and W ales on his retirem ent from  the 
po st o f  C hief C lerk. H e also has an  encyclopaedic know ledge o f  the laws an d  
custom s o f  the New F orest and  the F orest o f  Dean.

A  Senior Executive Officer w ho retired  during  the year is M r. H. G. Hyem , o f  
the F inance B ranch a t H eadquarters. M r. H yem  had w orked fo r 37 years w ith 
the C om m ission, an d  was well know n as a friendly and  helpful colleague.

We also record the retirem ent o f  Col. G . W. P reston, C onservancy E ngineer 
in N o rth -E ast E ngland  C onservancy, whose duties had  included the creation  o f  
great netw orks o f  forest roads in the B order Forests an d  a t A llerston .

H ead Foresters who retired during  the year included A. G rah am  o f M abie 
F o rest in South  Scotland, and A. Jones w ho was in charge o f  Beddgelert F orest 
for som e years.

Obituary
W e record w ith regret the dea th  o f  a fo rm er Secretary to  the C om m ission, 

M r. F. W . H am ilton , w ho retired  in  1950 afte r 43 years service to  forestry.
W e are also sorry  to  hear o f  the dea th  o f  M r. R . F raser, w ho was H ead 

F orester a t Dovey before he retired in 1953, afte r 32 years service. H e was the 
first Forester a t D ovey and was buried  in D ovey Valley a t his own wish.

M r. J. D . R obbie, an o th er o f  o u r fo rm er H ead  Foresters, has also passed on. 
H e retired  in 1958 afte r 37 years service w ith the C om m ission.

W e record , again  w ith  regret, the deaths o f  M r. J. F . M acintyre, H ead 
F orester a t N ew castleton F orest, w ho retired  in  1956 afte r 36 years service, an d  
M r. A. W eir, B .E .M ., who retired  in  1950 from  his post at K ielder afte r 24 years 
service.

I.U .F .R .O . Conference, Vienna
A  Conference o f  T he In terna tional U nion  o f F o rest R esearch O rgan isations 

was held a t V ienna in Septem ber.
Forestry  C om m ission D elegates were M r. Jam es M acdonald , D eputy  

D irec to r G eneral, w ho was President, M r. T . R . Peace, C h ief R esearch Officer, 
M r. J. D . M atthew s, M r. J. R . A ldhous and M r. D. W . H enm an.

Forestry Commission Journal
The Jo u rn a l was first issued in F eb ruary  1922 w ith  an  E diting  C om m ittee o f  

M r. R. C. R ob inson  (later L o rd  R obinson , C hairm an  o f  the C om m ission), 
M r. A. W . B orthw ick, M r. H . A. P ritchard  and  M r. F raser S tory w ho was
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P ublications Officer a t th a t tim e. T he follow ing passages by L ord  L ovat, the 
C om m ission’s first C ha irm an , are taken  from  the  In tro d u c tio n  to  the first 
num ber:

“ T he C om m issioners have fo r som e tim e felt the need o f  a  m eans o f  
b ringing a b o u t a b e tte r circu lation  o f  in fo rm ation  o f  a  ch arac ter w hich can ­
no t convenien tly  be com m unicated  th ro u g h  the o rd in ary  official channels. 
They have, therefore, decided to  issue a Jo u rn a l from  tim e to  tim e fo r p rivate 
c ircu la tion  am ong  the staff.”

“  All no tew orthy  observations in forestry  m atte rs  m ade in the field
should  be recorded. I t is well to  rem em ber th a t o rig inal observations on 
things w hich are new, uncom m on, o r  even m erely in teresting , are always o f  
value an d  if  recorded  m ay one day  prove o f  considerab le im portance. T he 
scope fo r com m unications o f  this k ind  w ould  ap p ear to  be g rea t an d  it is
hoped  th a t free use will be m ade o f  the Jo u rn a l fo r this p u r p o s e  ”

“ The E d iting  C om m ittee will be dependen t on  m em bers o f  the sta ff for 
‘copy’ an d  it is hoped  th a t all will co n trib u te  to  m ake the Jo u rn a l a  success.

L o v a t”

In those days o u r to ta l p ro fessional sta ff consisted  o f  48 individuals including 
the 2 D ivisional Officers an d  5 D istric t Officers w ho co n stitu ted  the Irish  
D ivision o f  the C om m ission.

What Price Amenity?
P o m o n a  loves the o rchard  
A nd  L iber loves the vine 
A nd C lough he 
Loves an old fa?ade 
A nd  an  unspo ilt skyline;
B ut the citizen w ants gasw orks 
E lectric wires on  high,
A nd  ligh t an d  d rains and  telephones 
G od  help me, so do  I !

This poem  by Peggy P o llard  refers to  M r. C lough  W illiam s-Ellis, w ho has fo r 
long been associated  w ith  o u r S now donia N a tio n a l F o rest P ark . I t is included a t 
the suggestion o f  M r. G . B. Ryle an d  recalls the difficulties th a t we often  encoun­
te r in trying to  reconcile the p ro d u ctio n  o f  useful tim ber w ith  the need to  
preserve existing scenery.

Former London Offices o f the Commission
T he article on  o u r Savile R ow  office w hich appeared  in the 1960 Jo u rn a l has 

b ro u g h t in several com m ents on  o ther L on d o n  offices o f  the  C om m ission.
H ead q u arte rs , first established a t 22 G rosveno r G ardens in  1920, m oved 

to  9 Savile R ow  in 1931, and  to  25 Savile R ow  in 1939.
Before 1946, the English forests were adm inistered  by the A ssistan t C om ­

m issioner fo r E ngland  and  W ales. H is first recorded  office was in  Belgrave 
Square, L ondon , S .W .l, conveniently  close to  G rosvenor G ardens. L ater, the 
A .C . an d  his staff m oved to  th a t real hub  o f  G overnm en t activity, W hitehall. 
T hey  were a t 1 W hitehall, L ondon , S .W .l, in  1922 an d  a t 55 W hiteha ll in  1931.

In  1939, the acquisition  o f  the large suite o f  offices a t 25 Savile R ow  enabled  
the A ssistant C om m issioner to  jo in  H ead q u arters  fo r a spell. B u t la ter th a t year 
he an d  his sta ff w ere evacuated  to  C am p H ouse, P rom enade , Bristol, fo r the 
d u ra tio n  o f  the w ar. T he m ove w as und ertak en  fo r reasons o f  safety bu t from  all 
accounts B ristol go t ju s t as m uch  bom bing, in  re la tion  to  its size, as d id  L ondon .
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T he H eadquarters staff also shared the Bristol office for a while, bu t by the close 
o f  1944 a sm all nucleus had re tu rned  to 25 Savile Row.

In  1947, soon after the post o f  D irector o f  F orestry  for E ngland was created , 
the English staff retu rned  to L ondon  an d  occupied N o. 80 C adogan  Square, in 
the delectable residential distric t o f  Chelsea. In 1952 they m oved on to  1 Princes 
G ate , L ondon , S.W .7, facing the sou th  side o f  Hyde P ark , close to  K nights- 
bridge, and  here they have stayed ever since.

The S outh-E ast England C onservancy was established, as D ivision 4, a t No. 
I W hitehall in 1927. A fter a spell in W oking, from  1928 to  1931, they m oved to 
55 W hitehall in 1932, and to  G ran d  Buildings, T rafalgar Square, in 1937. The 
w artim e evacuation  o f  1939 took  them  back to  W oking, w here they still rem ain.

T o com plete the tale o f  L ondon offices, the E ducation  Branch, along  with 
Publications, once spent a few weeks in the m ost expensive suite o f  offices in all 
L o ndon— a first-floor group  a t the fron t o f  Berkeley Square H ouse, M ayfair. As 
soon as the T reasury  discovered w hat this little lark  was costing, the staff co n ­
cerned were prom ptly  banished to the top  floor “ m aids’ attic s” o f  a d ilap idated  
m ansion in Bryanston Square, M arylebone.

B ut even this was a better address than  th a t o f  the D istrict Officer (E n to m o ­
logy) in 1922. H e was ou tsta tioned  in the F orestry  M useum , Royal B otanic 
G ardens, Kew.

It seems rem arkable tha t, in the fairly sho rt space o f  forty-one years, the 
Com m ission should have had no less than  twelve addresses, especially as none o f  
them  was w ithin sight, o r even w ithin miles, o f  any forest. By con trast, the o ther 
N ational H eadquarters have “ stayed p u t” rem arkab ly  well. D irector, Scotland, 
has been a t 25 D rum sheugh G ardens, E dinburgh , 3, ever since 1920, and D irec­
tor, W ales, has stayed a t V ictoria H ouse, V ictoria T errace, on the seafron t at 
A berystw yth, ever since 1947.

O f course, fo r really stopping  in one place, it w ould be hard  to  beat the 
D eputy Surveyor o f  the New F orest. A lthough  the upsta irs offices in the 
Q ueen’s H ouse, L yndhurst, are m odern, the room  beneath— the fam ous V erder- 
er’s H all, is believed to  date from  the reign o f  Q ueen E lizabeth  I— say 400 years 
ago!

W e reproduce, in ou r centre pages, pictures o f  tw o w ell-know n C om m ission 
offices, p rovided by M r. H aldane C harters.

As we go to  press we hear, w ith  som e relief, th a t we are to  rem ain a t 25 Savile 
Row  for the next tw enty-one years, and th a t the staff o f  D irecto r, E ngland, are  
com ing to  jo in  us.

Sir Arthur Gosling Retires

Before this num ber o f  the Jo u rn a l appears, Sir A rth u r G osling , K .B .E ., C .B ., 
F .R .S .E ., will have retired from  the post o f  D irec to r G eneral, w hich he had held 
fo r 14 years, after a career unique in British forestry.

Sir A rth u r had been w ith us ever since the C om m ission was set up, 43 years 
ago, in 1919. He held every p o st from  F orem an  to  D irec to r G eneral, an d  served 
in all 3 countries— England, Scotland an d  W ales, as well as in forestry  education .

Born a t N ew land, a village fam ous for its m ighty oak , in the heart o f  the 
F o rest o f  D ean, in 1901, Sir A rth u r was educated  a t Bell’s G ram m ar School, 
Coleford. In 1919 he enrolled as a studen t in the D ean F o reste r T ra in ing  School, 
and  a t the close o f  1920 he m oved to  the School o f  F orestry  a t B rockenhurst i n the 
N ew  Forest, as an  In structo r, w ith the ran k  o f  Forem an.

In  1921 he was transferred  to  L lanover, now  p a r t o f  Ebbw  F orest, in South  
W ales, where he was p rom oted  to  the F orester grade in 1922.



In 1925, he proceeded on unpaid  leave to  E d inbu rgh  U niversity, w here he 
had a b rillian t academ ic career, gaining his degree o f  B achelor o f  Science in 
Forestry  in 1928, and  w inning the Y ounger M edal as to p  o f  his class.

A ppo in ted  as D istric t Officer in South-W est S cotland  in 1928, he was p ro m o ­
ted D ivisional Officer fo r W est Scotland, based on  G lasgow , in 1938. D uring  the 
w ar years, from  1940 to  1946, he served as A ssistan t C om m issioner fo r Scotland, 
based on E dinburgh , and  he was app o in ted  D irec to r o f  F o restry  for S cotland  in 
1946.

In 1947, Sir A rth u r was app o in ted  D epu ty  D irector G eneral an d  m oved to  
L ondon. P rom otion  to  D irec to r G enera l follow ed in 1948.

Besides these C om m ission appo in tm en ts, Sir A rth u r has been P residen t o f  
the Society o f  Foresters o f  G re a t B ritain , an d  is curren tly  the V ice-C hairm an o f  
the E m pire F orestry  A ssociation . He led the U nited  K ingdom  delegation  to  the 
Seventh C om m onw ealth  F o restry  C onference in A ustra lia  a n d  N ew  Z ealand  in 
1957, an d  has a ttended  m any o th e r in te rna tiona l forestry  m eetings.

In  add ition  to  those qualities as an ad m in istra to r w hich to o k  him  to the top  
o f  ou r fo rest service, Sir A rth u r has alw ays show n a know ledge o f  the practical 
and scientific aspects o f  every b ran ch  o f  fo restry , w hich w on the esteem  o f  his 
staff. O ur good wishes go w ith him  an d  w ith  L ady  G osling , in  the ir retirem en t to  
the house they have bu ilt in a beau tifu l ru ra l village in D orset.

Contributions to the Journal

W e welcom e articles on  any subject having a bearing on the C om m ission’s 
w ork, from  any m em ber o f  the staff. T he usual channel o f  subm ission is th ro u g h  
the C onservancy (o r sim ilar) office, an d  sen ior officers will gladly give in tending  
au th o rs  w hatever encouragem ent an d  help is needed.

If  possible, articles shou ld  be typew ritten , in doub le  spacing, on  one side only 
o f  foolscap sheets, bu t articles in m anuscrip t are n o t ru led  out. A  no te o f  the 
a u th o r’s rank , official s ta tion , an d  posta l address, should  be added . Sketches, 
from  w hich finished draw ings can  be m ade, are welcom e w hen they help to  
bring  o u t points m ade in the article, an d  we can also accept a lim ited num ber o f  
photos.

If  fo r any reason y o u r co n trib u tio n  does n o t “ fit” the Jo u rn a l, then  the 
E d ito r will readily  suggest som e alternative channel fo r its pub lication , w here 
such exists.

A  feature o f  o u r earlier issues was a  w ealth  o f  sh o rt notes by F oresters an d  
A ssistan t Foresters, w hich taken  together added  a g reat deal to  the sum  o f  facts 
on B ritish forestry . W e hope to  see m ore o f  these.

If  in doub t, send it in!

Thetford Chase Beat History

In  any large forest, it is often  difficult to  trace back  the story  o f  m anagem ent 
over the years, especially when the extent o f  the various beats has been changed  
front tim e to  tim e. O ne very practical so lu tion is a chart, setting  o u t the ca lendar 
years and the areas involved, on w hich the nam es o f  the m en in charge can  be 
entered. This m ethod  is suggested by D onn  Sm all, D istric t Officer in  E ast 
England C onservancy, w hose ch a rt for T hetfo rd  C hase appears on  the follow ing 
pages. It includes the nam es o f  m any w ell-know n characters.
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A F A R E W E L L  N O T E  F R O M  S I R  A R T H U R  G O S L I N G
T he E d ito r has invited me to  con tribu te  a no te to  the 1961 issue since, as he 

says (I hope am biguously), “ Y ou will n o t be w ith  us when the 1962 num ber goes 
to  press.” This I am  very glad to  do, as it gives me an o p p o rtu n ity  to  th a n k  all 
the staff fo r the g reat help and  insp ira tion  I have always received from  them  and 
to  wish them  the best o f  good fo rtune in the future.

The last tim e I was asked to  write, o r perhaps it w ould be m ore accurate to  
say the last tim e I w rote, som ething fo r the Jou rna l was, I th ink , in 1932— not a 
good  record I fear. A t th a t tim e 1 was in A rgyllshire an d  the forests in Cow al 
w ere suffering appalling  dam age by voles. 1 vividly rem em ber the ca tastroph ic  
appearance w hich the w hole countryside, particu larly  the forests, p resen ted ; but 
in  due course the voles d isappeared and  when 1 w ent th rough  these forests 
recently I found  them  thriving, p roducing  p itp rops, pulpw ood and a fair p ro p o r­
tio n  o f  logs fo r the Ari sawm ill. It struck me th a t it was difficult fo r anyone who 
had  n o t visited these forests ab o u t th irty  years ago to  believe th a t such an 
inciden t had  occurred.

T he sam e m ight alm ost be said now  o f  the g reat w indblow  o f  1953 in the 
no rth -eas t o f  Scotland. I t can be com forting  to  reflect th a t w hen distance 
enables one to  see this sort o f  incident in its p ro p er perspective it is seldom  so 
devasta ting  o r hopeless as m ay a t first appear.

A t a tim e like this one’s thoughts alm ost inevitably  tu rn  backw ards. N early  
th irty  years ago a colleague w ho rem ains one o f  the senior officers o f  the C om ­
m ission w rote w ith som e im patience bu t n o t in tended  to  be taken  literally ; 
“ P aper records have superseded good p lan ta tions in im p o rtan ce .” I am  afraid  
there is m uch  m ore paper abou t today  th an  there was then , and  p robab ly  from  
tim e to  tim e the sam e so rt o f  im patience is expressed. C ertain ly  it is u n fo r­
tunate ly  true  th a t life is m uch  m ore com plicated  th an  it used to  be.

I recall in  the very early 1920’s when I was a F orester, having an  unannounced  
visit from  the then  A ssistan t C om m issioner, du ring  w hich he inspected am ong  
o ther things an  old farm house and buildings near the to p  o f  one o f  the m oun ta ins 
in  S ou th  W ales. A t th a t tim e he was en thusiastic in  establish ing new  F o rest 
W orkers’ H oldings, b u t there was little m oney available to  do  it. W e w alked 
th ro u g h  and a ro u n d  the buildings and  he concluded “ W e can tu rn  this in to  three 
holdings. G et o u t som e plans, o rder the m aterial, and  I will send a handym an  to  
do  the jo b .” I m easured the build ings; having earlier h ad  a little experience in a  
draw ing office I was able to  d raw  som e rough p lans, using m y im ag ina tion  as best 
I  co u ld ; thereafter I visited a  B uilder’s M erchan t in N ew port an d  o rdered  all 
sorts o f  things w hich he to ld  me w ould be w anted. T he D istric t Officer d id n ’t 
seem  to  be involved in  this a t a ll; all I can rem em ber a b o u t him  is th a t it was a t 
ab o u t th is tim e he left the Com m ission and  in due course becam e an  arch itec t 
w ith  a lucrative practice o f  his own. I gather th a t the D ivisional Officer also 
knew  no th ing  un til unexpected bills began to  com e in.

The handym an  in due course arrived; and, astonishingly  enough, eventually  
th ree houses em erged a t a  to ta l cost (w ithout overheads, o f  w hich we had  never 
h ea rd  in those days) o f  ab o u t £250 each. T rue, the occupants had to  go outside 
fo r the ir w ater tap , an d  the cooking arrangem ents were by m odern  stan d ard s a 
b it prim itive, b u t no-one seem ed to  expect too  m uch in those days. In  fact the 
first m an  to  occupy one o f  the houses was my successor.

C learly everything was done in the m ost in form al way. Very little p ap e r w ork 
was involved, no  professional people were em ployed, no  perm issions were 
requ ired  from  the Local A u thority . W e had  a  very free hand .

Those w ho long fo r the so-called “ good o ld  days” an d  deplore m odern  res­
tric tions and  p ro toco l m ight reflect on the sequel. I lo st to u ch  w ith  w hat h ap ­
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pened to  the houses fo r a  long tim e, b u t I re tu rned  to  the  scene a  m o n th  o r tw o 
ago. N one o f  these houses has survived. T he site has been levelled, the  land  
p lan ted  up. A s if  to  tem per m y d isap p o in tm en t I w as to ld  the  houses had  
served a very useful pu rpose in supplying b o tto m in g  fo r one o f  o u r new  forest 
ro a d s !

In teresting  an d  instructive th ough  it m ay be to  look  backw ards it is fa r  m ore  
exciting to  look  ahead , an d  foresters w ith  som e justice  claim  th a t in th e  n a tu re  o f 
things, p lann ing  as they are a long-term  venture , they are m ore accustom ed  to  do 
this than  are m ost people. H encefo rth  I shall look  on from  the side lines, bu t 
th a t can n o t stop  me from  sharing  the vision o f  the  g rea t developm ents w hich 
will com e. T he C om m ission has reached  a p o in t w here I th ink  it will be said 
th a t the period  o f  rap id  te rrito ria l expansion , sta rted  afte r the la st w ar, is 
practically  over. Since 1947 we have p lan ted  nearly  850,000 acres an d — alth o u g h  
I hesita te  to  say it— spen t som eth ing  like £150 m illions. A  phase o f  conso lida­
tion  an d  ad justm en t, in p rep a ra tio n  fo r g rea t exp lo ita tion  an d  m arke ting  
developm ents already  beginning in  a sm all way, m ust now  tak e  place. I t  is easy 
now  to  foresee the tim e when the  C om m ission w on’t be ask ing  the  T reasury  fo r 
m oney, b u t hand ing  over the results o f  w ell-gotten gains. I  look  fo rw ard  w ith 
every confidence in the fu ture . G o o d  luck to  you all in  you r efforts!
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T H E  H I S T O R Y  O F  B O X  
I N  T H E  C O U N T Y  O F  H E R T F O R D S H I R E

By

W . O. W IT T E R IN G

E xecutive Officer, Headquarters

Box W ood is p a rt o f  Bram field F orest. W ith in  its b ounds are the rem ains o f  
an  ex tinct village.

Box W ood  is an ob long-shaped  block o f  w ood land  bordering  the S tevenage/ 
B untingford  ro ad  a b o u t a mile to  the w est o f  the village o f  W alkern . T he 
“ designated a re a” o f  Stevenage N ew  Tow n lies ab o u t the sam e d istance from  the 
w estern fence o f  the w ood. T he land a t Box slopes gently  from  no rth -w est to  
sou th -east losing ab o u t 50 feet o f  its m axim um  heigh t o f  430 feet above sea level. 
These details and  o ther in fo rm ation  required  by a F orestry  C om m ission A cquis­
ition  R ep o rt induced the F orestry  C om m issioners a t the ir m eeting  in  F eb ruary  
1954, to  approve the acquisition  by 999 year lease o f  60 acres o f  w oodland  in the 
category  “ felled, devasta ted  and  sc rub” com prising  “ scattered  ho rnbeam , oak, 
ash  and  m iscellaneous coppice suitable fo r und er-p lan tin g .”

T he purpose o f  an acquisition  rep o rt is to  provide a sufficient descrip tion  o f  
the land under rep o rt to  enable the C om m issioners to  decide w hether o r n o t the 
land  is suitable for ac q u is itio n ; seldom  does it give superfluous detail, rarely  does 
it delve far in to  the past.

The Saxons and Danes
M ore th an  a th o u san d  years ago before the N o rm an s invaded  o u r shores, 

Box was a vastly different place from  the qu ie t com pact rep lan ted  area  o f  w ood­
land o f  to d ay ; it was a th riv ing  village w hich has now  alm ost com pletely  dis­
appeared . Even a superficial glance inside the w ood brings to  light various 
peculiarities not norm ally  found  in sim ilar areas.

T he earliest visible sign o f  m ank ind  is w hat appears to  be a  ro u n d  barrow  
a b o u t 250 yards from  the road , six feet h igh  w ith  a circum ference o f  a b o u t 45 
feet; situated  on the w estern boundary  o f  the w ood, it is ra th e r  difficult to  find 
being com pletely covered w ith  bram bles. Several a ttem p ts  have been m ade in 
the p as t to  excavate this site b u t no  finds o f  any im portance have been recorded. 
T he barrow  m ay date  back  to  the D an ish  era and  is m ost likely a burial m ound. 
I t is sm aller in size th an  the b e tte r know n Six H ills w hich stand  beside the G rea t 
N o rth  R oad  sou th  o f  Stevenage ju s t over th ree miles aw ay and  are th o u g h t by 
som e h isto rians to  be D an ish  in origin (though  som e local op in ion  holds them  
to  be the w ork  o f  the D evil!). C ertain ly , a  large house called “ D anesh ill” s tood  
only a sho rt d istance aw ay until dem olished in 1959. O ddly, less th an  a mile to  
the n o r th  o f  Box W ood there is a farm  called D ane  End. The D anes invaded 
N o rth  H ertfo rdsh ire , an d  in 850 A .D ., Bertwulfe, Saxon king o f  M ercia, called 
toge ther a band  o f  nobles and  p rela tes in an  A ssem bly a t B enington (2^ miles 
sou th -east o f  Box) to  discuss the p light o f  one A skill, a  m onk who, com ing in 
the nam e o f  his a b b o t S iw ard, and  o ther m onks a t the m onastery  o f  C royland
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(now  C row land  near P eterborough  where there is a ru ined abbey) m ade grievous 
com plain ts o f  the m any losses an d  injuries w hich had been b rough t ab o u t by 
“ the neighbouring  D anes and  o ther deceitful enem ies” .

The system  o f d ividing the coun try  in to  hundreds is a ttr ib u ted  to  the Saxons 
in the tim e o f  K ing A lfred ab o u t 886 A .D . and  Box falls w ithin the H undred  o f  
B roadw ater. In E dw ard  the C onfessor’s reign (1042-1066) the ow nership  o f  the 
estate o f  Box seems to have been shared  by three men. A ethelm ar, L o rd  o f  
Benington, held 1 hide and  3 virgates and land  for 2 p loughs; D om esday  B ook 
(1086) added  th a t there was one b o rd ar an d  th a t Box “ lies and  is ra ted  in Belin- 
tone (B enington) and  is tilled w ith  its ow n p loughs” . (These o ld  m easures are  a 
little com plicated , a h ide— ab o u t 120 acres— being originally sufficient land to  
su p p o rt one free fam ily and  the ir servants, though  by the tim e D om esday  was 
com piled it had becom e m erely a un it o f  taxation . A virgate consisted  o f  
separate  strips o f  land w orked by a v irgator, o r village aristocrat, to ta lling  ab o u t 
30 acres. T he am o u n t o f  arab le land  (term ed a carucate) cu ltivated  by a full 
p lough  team  o f eight oxen is though t by one h isto rian  to  be 120 acres an d  by 
an o th er to  be 160. A b o rd a r  held his own house and  perform ed the base service 
o f  his lord  fo r it;  he could  n o t dispose o f  his p roperty  w ithou t perm ission.)

A lw ard, a vassal o r ten an t o f  A lestan o f  Boscom be D ow n in W iltshire held
2 hides, 3 virgates and  land  for 5 ploughs. In the dem esne (the m an o r grounds) 
there was land fo r 2 p loughs “ and  a th ird  m ay be m ade. T here are 3 co tta rs and
3 b o ndm en” . (A co tta r  was sim ilar to  a b o d ar but lived in a m eaner house o r 
co ttage ; a bondm an was virtually  a  slave.)

The rem ain ing  sm allest p o rtio n  o f  the village was held by S am ar a vassal o f 
the thane (lo rd  o f  a village) A lnod. This piece contained  h a lf  a hide and  land for 
one p lough. T here was one bordar.

So from  D om esday, we can  estim ate the extent o f  the village a t the tim e o f  
the B attle o f  H astings as ab o u t 1500 acres, som ew hat larger than  the w hole o f  
Bram field F orest.

The Normans
A fter the C onquest, K ing W illiam  to o k  con tro l o f  all the land  and red istri­

buted it am ongst his follow ers. O ne W illiam  o f Ow succeeded to  the possessions 
o f  A lestan  and subsequently  leased them  to Peter de Valoignes. R o b ert o f  
Bayeux, b ishop  an d  b ro ther o f  K ing W illiam , acquired  S am ar’s h a lf  h ide w hich 
he leased to  a  certain  O sbern, otherw ise unknow n, w ho held eight o th e r m anors 
belonging to  the bishop o f  H ertfordshire . The rem ain ing  po rtion  (A ethe lm ar’s) 
w ent w ith  the barony  o f  Benington to  Peter de V aloignes w ho becam e sheriff o f  
Essex an d  H ertfordsh ire . H ence, except fo r a sm all piece, Peter de Valoignes 
con tro lled  the w hole o f  Box.

P eter de Valoignes had  becom e im m ensely pow erful an d  held 57 lo rdsh ips 
(including 17 in H ertfordsh ire) and  was first governor o f  H ertfo rd  C astle. H e 
began the construc tion  o f  B enington C astle by build ing the m ound  in a b o u t 
1100 A .D . His son R oger w ho succeeded h im  added the m asonry  in 1136-1141. 
By now , barons were becom ing all-pow erful in England and bu ilt an d  fortified 
castles and raised private arm ies w ith little or no  opposition  from  K ing Stephen. 
I t is said in the Saxon C hronicle th a t “ they p u t the country-fo lk  to sore toil w ith 
the ir castle-build ing; an d  when the castles were m ade they filled them  w ith  
devils an d  evil m en. By day and  night m en and  w om en w ho were suspected  o f  
h id ing the ir w ealth  were carried  off to  the castles an d  to rtu red  till they confessed 
w here the ir m oney lay. M any thousands they starved w ith  hunger. They spared  
neither church  n o r churchyard , b u t to o k  all the goods th a t had  been placed for 
safety there and  then  burned  the church  itself.” H enry  I I  soon  p u t a  s top  to  this 
in iquity  and  destroyed B enington C astle in 1177, the cost o f  the 100 picks used
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being charged  to  the E xchequer. A  stum p o f  the castle keep rem ains to  th is day 
ad jacen t to  the sou thern  wall o f  B enington C hurchyard , b u t the rest o f  the flint- 
w alling an d  the gatehouse are im ita tions erected  in 1820 by the eccentric ow ner 
o f  the tim e, G eorge P roc to r.

The Village and the Villagers

But w hat o f  the village itself in these tro u b led  tim es? Box is said to  have had  
a church  w hich it shared  w ith  the neighbouring  ham let o f  Chells and w hich was 
know n to  be in decay a t the tim e o f  the D isso lu tion  o f  the M onasteries in  1530. 
T he land on w hich Box W ood H ouse now  stands is described on  a W alkern  
T ithe  m ap as “ C h u rch y a rd ” ; it w ould  seem  th a t th e  house stands on  the very 
site o f  the church. Sir H enry  C hauncy  w riting  in  1700 says: “ T here was a vill o r 
parish  w hich was situated  betw een the parishes o f  S tevenage, Chivesfield (Ches- 
field) and W alkerne ; there was ancien tly  a  chu rch  to  the sam e in a field on  the 
hill near the w oods now  called the chu rchyard  w here the foundations m ay be 
seen.” O nly 28 years la ter, Salm on w ro te : “ T he ch u rch  is entirely  dem olished. 
It s tood  in a sm all field th a t lies betw een the w ood an d  the highw ay lead ing  to  
W alkern . In th a t field is no visible ru b b ish .”

Box W ood H ouse was bu ilt as a shoo ting  lodge in 1890 b u t there is no  record 
o f  any rubble having been found  w hen the foundations were being excavated  
and no record  o f  any investigations having been carried  o u t betw een S alm on’s 
tim e and the build ing o f  the house. T he p resen t ow ner o f  Box W ood  H ouse has 
never found  any th ing  in  the g rounds to  confirm  the  old histories. T he area  
abounds w ith  flint stones an d  the lack o f  “ visible ru b b ish ” suggests th a t the 
chu rch  m ay have been bu ilt o f  w ood. W as it one o f  those b u rn t by the b a ro n s?

Salm on also states th a t “ St. Foyne grows very k indly in th a t consecrated  
g ro u n d ” . Sainfoin  ( Onobrychis viciifolia) was grow n in the p as t fo r fodder and , 
as a resu lt o f  p ast cu ltiva tion , it still flourishes there.

.An in teresting  old tale w hich survives to  th is day  ho lds the D evil responsible 
for the fate o f  Box C hurch . Legend states th a t the chu rch  was never com pleted ; 
each n igh t afte r the w orkm en had  finished the ir day ’s stin t an d  gone hom e, S atan  
w ould  tran sp o rt the m asonry  to  the site o f  the existing P arish  C hurch  o f  W alkern  
(a mile to  the north-east). A fter a while the villagers gave up the ir task.

Behind the “ C hu rch y ard ” in the sou th -east co rner o f  the w ood and  w ith in  the 
C om m ission boundary , there is a system  o f  m an-m ade ea rth  banks. T he accom ­
pany  p lan  gives som e idea o f  the ir ex ten t; see also Plates 14 an d  15.

These banks are possibly the rem ains o f  the hedges an d  ditches a ro u n d  the 
vilIans’ and co tta rs ’ dwellings and  the m an o r house itself, th o u g h  one school o f  
th o u g h t pu ts th is a sh o rt d istance aw ay a t the site o f  the existing B oxbury F arm . 
O nce again  no  serious investigations have been carried  o u t an d  no foundations 
have com e to light. A n o th er in teresting  “ in d ica to r” com es to  ou r aid  in  the 
fo rm  o f  a  colony o f  the rare  G reen hellebore (H elleborus viridis) in the so u th ­
w estern co rner o f  the w ood. Som e bo tan ists com m ent th a t such colonies m ay 
exist as relics o f  cu ltivation  from  ab an d o n ed  gardens. I t was also grow n by 
housewives as a cure fo r boils, spots an d  w orm s!

T he M an o r o f  Box descended th ro u g h  the V aloignes fam ily un til by m arriage 
it cam e to  A lexander de Baliol. By now  it w as 1277 an d  E dw ard  I was on the 
th rone. T h ough  it is recorded  th a t the lords o f  Box claim ed full m anoria l rights 
an d  privileges including the righ t to  ho ld  courts, Box was sm all com pared  w ith 
the neighbouring  W alkern  an d  m any o f  the rights ap p ear to  have been su rren ­
dered to  this m uch  larger village. In  spite o f  m uch  inquiry , I have been unable 
to  trace any  o f  the old m anoria l records o f  Box.
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T he converse applies to  W alkern  and  som e o f  the in h ab itan ts  o f  Box have 
m uch  o f  the ir life h isto ry  recorded  fo r posterity  because o f  the survival o f  
fo u rteen th  and  early  fifteenth  century  W alkern  M an o r C ourt Rolls. In  1324, one 
o f  the villagers, a serf, was nam ed R ando lph  (o r R anu lf) de Boxe; he died in 1331 
leaving a  wife Isabel and a son Jo h n  w ho lived to  the ripe old age o f  86! Isabel 
died in  1349 a victim  o f the Black D ea th  w hich seems to  have h it the village 
bad ly , in fact it m ay have been responsible for its final abandonm en t.

As fa r back as 1166, a W illiam  de Boxe was sub ten an t o f  B oxbury. O ne o f 
his heirs, also nam ed W illiam , seems to  have seen signs o f  the beginning o f  the 
end o f  Box, fo r he m oved ou t, and in 1307 is recorded  as living in a house he 
bu ilt and called Box H all a t B enington. A t this tim e, the te n an t o f  B oxbury was 
pay ing  (m ore often  not paying!) his ren t to  the M anor o f  W alkern .

Box villagers spent qu ite a  lo t o f  their tim e in W alkern  C o u rt paying fo r their 
m isdoings. The com m onest crim e was th a t o f  trespassing on the lo rd ’s p roperty  
an d  entries such as follow  are quite com m on:

“ R a n u lf  de Boxe for dam age done in the corn in the lo rd ’s park , fined 6d.” 
“ R ichard  Boxen fo r dam age in the lo rd ’s herbage w ith tw o horses, fined 3d.”

In July 1328, R ichard  de Boxen was appoin ted  reeve in place o f  one G eoffrey 
T ranail w ho failed to  balance his books to  the extent o f  108s. 9;}d. T he penalty  
paid  by the ex-reeve is n o t stated! Two years la ter R ichard  was in co u rt h im self 
charged  w ith  receiving lOd. w hich had been stolen by Jo h n  P opeler Ju n io r  from  
W alkern  M anor. H e was fined 3d. In  1334, R ichard  was back in co u rt aga in ; 
he an d  a W illiam  G ard n er had  rem oved boards from  the sluice o f  the lo rd ’s 
w aterm ill, the wheel and  the doors had also m ysteriously d isappeared  and  it was 
la te r discovered th a t the m iller him self had stolen them ! N evertheless, R ichard  
m ust have been a reasonably  good citizen fo r in  1335 the C ourt R oll records 
th a t “ the ale-taster on account o f  debility th ro u g h  sickness was deposed from  his 
office” . R ichard  was elected in his place and  duly sw orn in. H ow ever, th ro u g h  
failing to  carry  o u t his duties p roperly  he was fined 8d. a t the next co u rt (M ay 
1336)! In  O ctober o f  the sam e year, he was appoin ted  Serjeant o f  the M an o r and 
becam e such a busy m an th a t eventually he had to  resign from  the posts o f  ale- 
taste r and reeve and confine his activities to  his duties o f  serjean t and  looking  
afte r his cattle and  horses.

A n early m ention  o f  tim ber a t Box occurs in O ctober 1335 when A gnes 
Starlingges to o k  H enry  Passem er to  court because he h ad  no t paid her 16 /- for 
tim ber she had  sold him  from  “ a certain  grove a t Box” . Agnes agreed to  accept 
paym ent by instalm ents, 10/- a t C hristm as and  the rest a t the feast o f  St. John  
the B aptist. Elsewhere, an o ak  is valued a t 8d. and h a lf  a load o f  “ stubbes 
an d  stokkes” (stum ps and roo tstocks?) w orth , to  the lord , 8^d.

Even in those days, youths spent som e o f  their tim e beating  up old ladies for 
it is recorded  th a t a t W hitsuntide 1351, “ R ichard  the boy o f  N icholas ate M onc 
m ade an  assau lt on Alice Boxe” . H is father was fined 6d. H ow ever, he seems to 
have been p rovoked  fo r a t the sam e cou rt Alice was also fined 6d.

It is coincidental to  no te th a t a t this tim e the surnam e “ Bram field” was 
quite com m on in W alkern . H ence by linking Box W ood w ith  Bram field F orest, 
the Com m ission has to  som e extent m erely re-united  the old nam es.

I t was custom ary  when a ten an t had  “ ended his last day ” (as the co u rt rolls 
p u t it) fo r a close relative to  claim  the dead m an’s ho ld ing  from  the lord  o f  the 
m anor. The relatives had  to  appear in court, establish  the ir rights, do  hom age 
and  fealty to  the lord and pay  a fee before the p roperty  becam e theirs b u t when 
there were no  heirs the ho ld ing  reverted to  the lord . In 1351, ju s t afte r the 
Black D eath , 14 properties were surrended to  the m an o r co u rt a t  W alkern 
because there was no-one to  take them . In  O ctober o f  th a t year it is recorded
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th a t a house o f  R alph  de Boxen was valued by the lo rd ’s serf a t 9s. an d  was sold 
by the reeve because it was ru inous. A no ther sm all house was appra ised  a t 6d. 
In  1361 the Black D ea th  struck  again an d  m any m ore properties were su rren ­
dered. This m ust have been a m orta l blow  to a village as sm all as Box and 
clearly  it could  n o t have survived m uch longer.

In  1360 p a rt o f  Box was held by the M an o r o f  K n eb w o rth  (4 miles to  the 
south-w est) and , in a D eed o f  Sale o f  th a t year, R o b e rt an d  T hom as D ellerton  o f  
K nebw orth  and Sir H ugh  de W retele, R ecto r o f  W alkern , so ld  crops an d  stock 
from  the ir lands in the M anors o f  K n eb w o rth  an d  “ B oxeby” an d  from  the ir 
tenem ents a t L ang ton  and  Chells to  Lucas the V in tner o f  H itch in . T he p roperty  
cam e to  Lucas on “ the M o nday  next afte r the feast o f  St. Jam es the A postle” . 
He bough t 10 acres o f  grazing, 6 acres o f  peas, 5 acres o f  barley  an d  369^ acres o f  
corn , the la tte r being valued a t 3 /-  per acre. A m ong  the an im als purchased  were 
10 horses a t 8s. 4d. each, 10 oxen a t 13 /- each, 1 bull an d  20 cows a t 10/-, 318 
sheep a t 2 - ,  158 young  sheep a t 14d., an d  79 lam bs a t 8d. H e also had  to  pay 
1 m ark  o f  silver fo r the hay  a t Boxeby an d  20/— fo r repairs to  the m an o r houses 
including Chells. This la tte r  paym ent confirm s th a t Box was com bined w ith 
Chells a t this tim e. This early  m ention  o f  a Lucas a t H itch in  is very in teresting ; 
the Lucases were a  very influential fam ily in  H itch in  in the 17 th—19th  centuries 
and , th ough  devout Q uakers, ow ned a brew ery there.

Later on

T h o u g h  Box was to  cease to  exist as a  village the land  was n o t abandoned . 
T h ro u g h o u t Box W ood  there are p its o f  varying shapes and  sizes p robab ly  dug 
to  provide gravel fo r the roads, chalk  fo r fields an d  flints for building. (F lin t was 
the trad itio n al build ing m aterial in N o rth  H ertfo rdsh ire .)

A bandonm en t o f  the village p robab ly  caused the area  now  leased by the 
C om m ission to  revert to  w ood land  being situated  as it is on  the borders o f  fo u r 
different parishes. The rem aining villagers p ro b ab ly  fo resook  the high land a t 
Box for the valley o f  the Beane a t W alkern . Box W ood seems to  have becom e a 
subject o f  tim ber p roduction  a considerab le while ago for, when the 1939-45 w ar 
cam e, 1340 oaks o f  ab o u t 250 years o f  age w ere ex tracted  as well as 80 elms and  
ab o u t 1000 spruce. A n o ld  saw  p it survived un til recently beside the ro ad  ju s t 
east o f  the en trance gate. I t has now  been filled in  b u t it is significant th a t a 
co n tra c to r  w orking for the C om m ission in 1961 set up his p o rtab le  saw  mill 
there. T he rem ains o f  an o th er saw p it can  be seen on  the w estern b oundary  
ab o u t 30 yards from  the road .

Seventy yards from  the en trance gate there is a bo ttle-shaped  chalk  pit usually 
referred to by local an tiq u arian s as a “ dene-hole” . T here is an o th er som e 60 
yards fu rthe r on. This m ethod  o f  ob ta in ing  chalk  goes back hundreds o f  years 
for Pliny, w riting  in his N a tu ra l H istory  in the first cen tu ry  A .D ., says th a t “ fine 
white chalk  was taken  from  a considerab le d ep th  in the g round , pits being sunk  
in m ost instances as m uch  as 100 feet. These p its are narrow  a t the m ou th  but 
the shafts enlarge very considerab ly  in the in te rio r as is the case in mines. I t is in 
Britain m ore particu larly  th a t th is cha lk  is em ployed .” T he B ritish had  dis­
covered th a t chalk  from  a d ep th  form ed a m ore efficaceous dressing to  the soil 
than th a t from  the surface. The sam e field was n o t chalked  twice an d  Pliny adds 
“ the good effect is found to  last full 80 years” .

The practice had reached the stage o f  being no rm al trea tm en t fo r fields in 
this p a r t o f  the coun ty  by the end o f  the eigh teen th  century , an d  practically  every 
field had its chalkp it. A  p it ab o u t fou r feet in d iam eter was sunk  and  the sides 
were shorn  up w ith  brushw ood basketw ork . T he chalk  was raised w ith  a co u n ­
ter-balanced bucket on a rope w hich ran  over an overhead wheel. A fter a while.
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m uch  larger open pits were w orked for chalk and a retired farm  forem an w ho was 
b o rn  a t Boxfield to ld  me th a t w hen his father and som e o ther w orkm en were 
w orking a large p it a t the back o f  Boxfield F arm , they broke th ro u g h  in to  a 
“ dene-hole” w hich had  niches in the wall still con tain ing  tallow , the rem ains o f 
the lighting system  em ployed by the m en w ho laboured  dow n there. It is difficult 
to  see the purpose o f  the two “ dene-holes” in Box W ood unless the cha lk  was 
applied to  the g round  in the w ood itself o r was tran sp o rted  elsewhere. H ow ever, 
they caused quite a flurry when the Com m ission to o k  over, being suspected o f 
con tain ing  unexploded bom bs! The m istake is understandab le  fo r in 1941. a 
G erm an  bom ber je ttisoned  five bom bs, one o f which blew a hole in  the road , 
iso lating  W alkern  from  Stevenage; the others, the cra ters o f  w hich can still be 
seen, fell in  the w ood, narrow ly  missing Box W ood H ouse.

The Flora and Fauna
Between the w ars, several no tab le birds were seen in the w ood ; a hobby  (a 

sm all falcon) was sho t there in F eb ruary  1932 and  a m erlin was trapped  there the 
follow ing m onth . H obbies are said to have bred there un til 1880. B oth  the 
com m on buzzard  an d  the rough-legged buzzard were seen a t Box in the early 
thirties.

An in teresting  peculiarity  o f  the flora o f  Box W ood is the unusually  high 
p ro p o rtio n  o f  w hite bluebells am ong the m ore com m on blue variety  (Endym ion  
nonscriptus) in fact it is possible to  pick a bunch  o f  w hite ones a lm ost as easily as 
the  blue, especially a ro u n d  the barrow .

A n in tru d e r in the w ood is the R om an snail ( H elix  pom atia ) the edible snail 
o f  F rance an d  the largest land snail in Britain. It is said to  have been in troduced  
by the R om ans and is fairly com m on in the w oods a ro u n d  this d istrict.

T he no rth -eas t co rner has been ap p rop ria ted  by a  colony o f  badgers, one o f 
w hom  a few years ago was knocked down by the 6.15 a.m . W alkern/S tevenage 
bus. H is pelt now  decorates a settee in Box W ood H ouse!

The Name
“ T he Place N am es o f  H ertfo rdsh ire” (1938) suggests th a t the nam e o f  Box 

W ood  is derived from  the Box tree. I suppose this is ra th e r obvious bu t it m ight 
well have com e from  the A nglo-Saxon w ord “ boc” m eaning “ Beech” .

O ur Box W ood is one o f  three o f  the sam e nam e in the cou n ty ; there is 
an o th er a t  G rea t Am well near W are, and  a th ird , w hich was the hom e o f  the 
“ ate Boxe” family, is n o t far from  H oddesdon. T o the n o rth  o f  Box H all a t 
B enington, there is a small w ood known as Boxfield w ood.

Box Today
W e have now  reached the present day. The only hum an h ab ita tio n  is a t Box 

W ood H ouse and  the adjoin ing bungalow , w hich are the hom e o f  a  local so licitor 
an d  the o rphan  children  w ho share this house and  its beautifu l su rround ings 
un d er the care o f  his wife. To the west, in the parish  o f  A ston , lie the two 
cottages know n as Boxfield F arm , an d  to  the east in the Parish  o f  W alkern  is 
Boxbury F arm , the hom e o f  one o f ou r lessors. A  narrow  by-road  leads so u th ­
w ards to  Chells M an o r once so closely linked w ith  Box an d  its church , and , a 
little to  the w est o f  this is N arrow box  lane, so overgrow n th a t it has becom e 
im passable. I t  is no  longer needed to  provide access from  the extinct M an o r o f  
L ang thornes to  the vanished church  a t Box. Tw o miles to  the sou th -east, p a r ­
tially  su rrounded  by the m oa t doubtlessly  constructed  by W illiam  o f  Box, stands 
the beautifu l fifteenth century  Box H all, now  a  farm  house an d  still ow ned by the 
lo rd  o f  the M anor o f  Benington who resides in B enington L ordsh ip , cleverly
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linked by sham  n ine teen th  cen tu ry  m asonry  w ith  the keep o f  the castle bu ilt 
nearly  800 years ago by R oger de Valoignes.

T h ough  the village o f  Box is now  no m ore  th a n  a few aged rem ains in a 
piece o f  w ood land , there is certain ly  a w ealth  o f  m ateria l well w o rth  serious 
study  in our Box W ood.
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M Y  F O U R  C H E S T N U T S  

By

W. E. R E Y N O L D S
Clerical Officer, Headquarters

L ooking  a t the title o f  this article, the reader m ight be led to believe th a t a 
very funny th ing  happened to me whilst on my way to the office the o th e r day, 
fou r tim es. B ut it d id  not. W hat I am  ab o u t to  relate, began in 1956.

A fter a  long term  o f  p repara tion  w hich included w orking overtim e as and 
when the occasion presented , plus the financial return  from  my sm all sto re (L 
was n o t know n in H .Q . as “ Old C ad b u ry ” for no thing), toge ther w ith  a definite 
m iserly a ttitu d e  tow ard  spending m oney a t all, I was ab o u t to  reap the rew ard o f  
those years o f  austerity . M y am bition  to  have m y ow n bungalow  was going to  be 
realised. M y wife an d  I had  only to  decide w here we w anted to live an d  the 
w orld was ours— we though t.

“ W e d o n ’t w an t to  m ove too far aw ay from  m o th e r” my wife w arned w hilst 
we were searching for “ Shangri L a” . “ O f course n o t dear, we could never do 
th a t” I replied absently  and my wife had looked a t me sharply. Eventually, we 
found  a site in the p leasant Essex m arket tow n o f  W altham  A bbey and  only ab o u t 
fou r miles aw ay from  C hingford  where we were living a t th a t time. The estate 
was ringed w ith  tall H orse C hestnu t trees an d  looked w holly delightful in its 
unbu ilt state. The builder assured us tha t the dwellings would be no m ore than  
six to the acre an d  we congratu lated  ourselves a t being fo rtuna te  to find a spo t so 
close to  “ hom e” , plus the fact th a t we w ould be getting a bungalow , the type o f 
hom e we particu larly  w anted. Finally, a lthough  it was far from  easy, (a credit 
squeeze was on a t the tim e) we ob ta ined  ou r m ortgage and  the builder proceeded 
to  build.

I w atched the progress o f  my new hom e w ith pride. T he footings were dug, 
the foundations laid, the shell erected, the ro o f  p u t on— each stage bringing me 
one day  nearer to  the fulfilm ent o f  my dream s. A t last, approx im ate ly  six weeks 
afte r the date given by the builder, we m oved in.

It was then I realised the m eaning o f  natu re  in the raw. I had been ra the r 
s ta rry  eyed up till then  and had  paid little a tten tion  to  the proxim ity  o f  the 
trees. N ow  th a t the bou n d ary  fences had been erected, there were four giants 
stand ing  a t the bo ttom  o f m y garden, and it was w ith ra th e r a shock th a t I 
realised th a t I h ad  got to  live w ith them . My neighbours had trees o f  course. 
Som e had  one, som e had tw o or even three, bu t I had hit the jack p o t. I had got 
f o u r ! “ N ever m ind ,” said my wife brightly, “ a t least the children  will have plenty 
o f  conkers in the au tu m n .” I gazed a t the trees thoughtfully . S turdy H orse 
C hestnu t trees every inch o f  100 feet tall. Splendid specim ens, trees to  look  
upon  w ith  pleasure in any forest only these trees were no t in a forest. T hey were 
in my back garden and I was no t th ink ing  o f  conkers so m uch as th ink ing  th a t 
the clearance between my bungalow  and  the trees was perhaps 80 feet and  if the 
trees should  every com e c ra sh in g ..........

A lm ost im m ediately in fron t o f  my C hestnu ts were three substan tia l stum ps, 
relics no d o u b t o f  the days when the form er ow ner o f  the land had decided to 
“ th in  o u t” . A t least these presented no problem , I w ould soon have them  o u t—  
so I though t. I set to  w ork w ith a will on the largest o f  the three. I b ough t a 
fo rk , borrow ed a m attock  and  begged a pick. It was no t easy and afte r three 
m onths toil I had  an aching back, a broken  fork  and one large hole in my garden 
and  three tree stum ps— still. 1 tried boring holes in the th ing  and filling them



NUMBER THIRTY 1961 9

w ith paraffin  b u t I only succeeded in b u rn ing  paraffin  w ith o u t b u rn ing  any  
stum p. I tried  saw ing it, then  I hacked a t it, cursed a t  i t  an d  could  have w ept 
over it, b u t to  no  avail. A t last, I h it upon  the idea o f  bu ild ing  a  fire a t the base 
o f  the stum p  and  keeping it a light day, an d  as fa r as possible, n ight. I  m anaged  
to  b u rn  it o u t eventually  b u t it had taken  m e a lm ost six m on ths to  do  it an d  I  felt 
no  sense o f  trium ph . M y next d o o r neighbour, w ho also  h ad  a  tree stum p, qu ite  
sim ply piled ea rth  on his an d  tu rn ed  th a t p a r t  o f  the garden  in to  a  rockery . I 
looked a t m y tw o rem ain ing  stum ps despondently  then  w en t an d  acqu ired  a load  
o f  rockery  stone. This was defeatism , b u t by now  I h a d  adm itted  defeat. A t 
least I had  a rockery  even th o u g h  it was the biggest on  the estate.

I t  was late au tum n  w hen I m oved in (why is it always wet, cold  an d  u tte rly  
cheerless w henever I m ove?) an d  w ithin th ree m onths I was forced to  spend a 
fo rtn igh t in bed suffering from  bronchitis. W in ter tu rn ed  to  Spring an d  the 
trees cam e in to  the ir full glory. T h a t first Sum m er was one o f  those rigorous 
seasons peculiar to  th is coun try . The trees w ould sway alarm ingly  in the gusty 
w eather an d  if the sun shone we hard ly  saw  it— o u r trees b lo tted  it o u t very effec­
tively fo r m ost o f  the day. I was beginning to  h a te  m y neighbours. T hey all 
seem ed very young  an d  virile, able to  shin up their trees an d  lop  them  to  a 
reasonable size. Som etim es 1 bo rrow ed  a  ladder, arm ed  m yself w ith  a saw, 
looked  up  a t the crow n o f  m y trees, then  deem ed it p ru d en t to  p u t o ff the clim bing 
un til an o th er day. Eventually  I had  to  face it. I have no  stom ach  fo r heights.

S um m er changed  to  A u tu m n  an d  dow n cam e the conkers an d  the leaves. O h 
those leaves! I bu rned  them , buried  them , com posted  them  an d  p retended  they 
were n o t there bu t it was no use. T he m ore I go t rid  o f  them , it seem ed the 
faster they fell, so I let them  stay w here they were, then  h ad  a  good  clear up  a t 
C hristm as. Then there were the “ conkers” . I t  was a  bum per year th a t year an d  
my tw o young daugh ters gathered  a record  harvest o f  the little shiny b row n nuts. 
W e had  conkers in the kitchen, in  the lounge, an d  in the bedroom s. N ecklaces o f 
conkers, trays o f  conkers, dishes o f  conkers. I gave them  aw ay un til even the 
local ch ildren  begged me n o t to  give them  any m ore. B ut eventually , the  last n u t 
fell from  its tree and  the conkers slowly d isappeared . Even th a t w onderful 
process know n as na tu ra l regeneration  was “ co n q u ered ” . As far as I could  tell, 
I had  dug  up  all the sin ister looking  shoots com ing from  those  chestnu ts w hich 
had buried  them selves in m y garden.

D uring  the W inter, m y trees— leafless— did  n o t seem  to  sway quite so a la rm ­
ingly b u t I knew th a t, fo r m y ow n peace o f  m ind, som eth ing  w ould  have to  be 
done ab o u t them . So early  the next Spring, I con tac ted  a  firm  o f  tree lopping  
specialists an d  bargained  w ith them  until they agreed to  m y price, then  one 
S unday m orn ing  the m en cam e w ith  the ir ropes, tackle, pow er saw  an d  axes an d  
in a few hou rs my p roud  trees had been cu t dow n to a  reasonab le  size an d  my 
garden  was in a mess. M y rockery  was sha tte red  an d  m y law n was full o f  g rea t 
holes, b u t these things were a t g round  level; I could  restore them  a t m y leisure.

T he opera tion  seem ed to  have a sa lu tary  effect on  m y neighbours, w illing 
hands helped me to  shift the branches an d  we soon h ad  them  stacked neatly  a t the 
b o tto m  o f  my garden— o u t o f  sight beh ind  the trees. I w as now  able, qu ite 
literally, to  see the “ w ood fo r the trees” and  I felt p leased to  know  th a t I could  
help to  offset m y fuel bills by b u rn ing  logs. H ow ever I d id  n o t have logs b u t huge 
branches so next I had  to  buy m yself a  sm all logging saw, an d  set to  w ork. M y 
enthusiasm  died quickly! T he branches were extrem ely to u g h  an d  sappy, saw ing 
them  proved  to  be a slow, laborious process. F u rth e rm o re , finding som ew here 
to  stack  the logs began to  becom e a problem . M y wife suggested hum orously  
th a t I h ire a horse and ca rt an d  go ro u n d  the d istric t on  S a tu rday  m orn ings, b u t 
I decided th a t there m ight no t be a good m ark e t fo r  logs in  Ju ly— even in 
B ritain .
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M eanw hile, my trees had  bu rst fo rth  again, only now  they no longer seem ed 
quite so om nipresen t; cut to  a m anageable size they form ed a pleasing b ack ­
ground  to m y lawn, rockery and  flower beds. They rem inded me som ew hat o f 
guardsm en w ith boughs and  leaves form ing a delightful “ busby” on each one.

By now, I have restored  m y lawn, reshaped my rockery and m ade the back 
garden presentable once m ore. I still have enough sawing up to do, to  keep me 
busy for a  long tim e to  com e, b u t w henever I place a log on the fire it gives me 
great satisfaction to  know  th a t once, this sam e tim ber w hich caused me to  sleep 
uneasily o ’nights, now  w arm s and  com forts me.

O f course, it m ay well m ean th a t lopping the trees will cause the roots to  
grow  m ore vigorously tow ards my bungalow!

L A N D  U S E  F O R  F O R E S T R Y  A N D  A G R I C U L T U R E

By

R. E. STU M B LES 
D istrict Officer, South Wales

1. Formation of Policy
F orest is p robab ly  the naturally  dom inan t type o f  vegetation th ro u g h o u t the 

w orld w herever there is sufficient soil fertility and m oisture to  perm it tree 
grow th. G rassland  is likely to  be dom inan t only w here fire o r o th e r agencies 
persistently  destroy  the trees.

The dem and  fo r land  fo r agriculture has to a varying degree led to  the c lear­
ance o f  the na tu ra l forest. W ith  an  increasing degree o f  civilisation, non-agro- 
fo restal users o f  land fo r buildings, roads, recreation , reservoirs, airfields, defence 
an d  the explo ita tion  o f  m inerals have taken the place o f  fo restry  an d  agricu ltu re 
on  an increasing bu t still relatively small scale. These are all high-value uses and 
in an  uncontro lled  econom y receive priority  over bo th  forestry  an d  agricu ltu re 
fo r existing land. Even in the U nited  K ingdom , how ever, w here by m any s ta n d ­
ards the efficiency o f  agriculture is high, the rate o f  increase o f  p roductiv ity  from  
the rem aining farm  land  is m ore than ou tstripp ing  the loss o f  food p roduction  
ow ing to  the transfer o f  land to  industria l and o ther uses.

In  a classical laissez-faire society land use w ould be determ ined  solely by the 
m arke t value o f  the land. In  m ost societies how ever land  use has been m odified 
by governm ent m easures. These m ay be by legislation, as in the U nited  K ingdom  
w here p lanning  perm ission is required for a change in land use (w hich does no t 
how ever include a change from  agriculture to  forestry or vice versa), an d  in 
Sw itzerland w here the area  o f  land  under forest m ay n o t be decreased, o r by 
financial m anipu la tions such as subsidies and tax relief.

The principles w hich m otivate governm ents in deciding land  use, how ever, 
appear to  be vague or non-existent. In  the U nited  K ingdom , for exam ple, there 
is no  L and  Use Policy. N o perm issive p lanning is exercised over the change 
betw een forestry  an d  agriculture. Som e con tro l is exercised over the activities 
o f  the F orestry  C om m ission w hich needs the approval o f  one o r o th e r o f  the 
A gricu ltu ra l M inisters before it can buy land for afforestation . In practice, only 
land  having a low  m arket value, norm ally n o t m ore than  £10 per acre, can  be 
p urchased  fo r this purpose, and  fu rther the agreem ent o f  the ag ricu ltu ra l 
au thorities as represented  by the P rovincial L and  C om m issioner is norm ally  
required , in  practice if  n o t in theory . This is usually  based on a rule o f  thum b  
m easure, such as the num ber o f  breeding ewes per h und red  acres w hich the land
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w ould suppo rt as sheep grazing, w hich is related m ore to  the lan d ’s poten tia lities 
for agricu ltu ral p roduction  than  its relative value in the a lte rn a te  uses o f  ag ri­
cultu re and forestry  o r to  the national requirem ents o f  wool an d  m u tto n  on the 
one hand  and  tim ber on the o ther. Fiscal policy m ay act in co n trad ic to ry  d irec­
tions. On the one hand , ag ricu ltu ral subsidies serve to  m ain ta in  artificially high 
prices for p o o r quality  land, while on the o ther, tax relief fo r fo restry  m ay tend to  
encourage the p lan ting  o f  land w hich m ight give a higher return  for agriculture.

In Sw itzerland, where, w ith  one-quarte r o f  the surface area  covered in forest 
and an  average stand ing  volum e o f 7,000 H. ft. per acre, there m ight ap p ear to be 
less cause for anxiety over tim ber supplies, felling is strictly  con tro lled  and no 
areas m ay be reclaim ed to  agricu ltu re except in special cases and  then only if 
an equivalent a rea  o f  forest is planted elsewhere. This applies no t only  to  the 
pro tective forests w hich m ake up 80%  o f the to ta l, bu t to  the rem ainging 20%  as 
well. This policy appears to  be based m ore on an innate  conservatism  than  on a 
reasoned belief th a t none o f  the land now  bearing forest could  be pu t to  m ore 
profitable use.

In H olland the p lanning  o f  land use appears to  have m ore d irection  than  in 
the o ther W estern E uropean  countries visited. T he quality  an d  value o f  m ost o f 
the land m akes som e form  o f  intensive agricu ltu re the only  reasonable one for 
the g rea ter p art o f  the coun try . On the new Polders, how ever, it is the aim  to 
devote ab o u t 5 -1 0 %  o f the land, on the poo rer sandy soil, to  fo restry  in o rder to  
estab lish  w hat is regarded as a desirable balance betw een forestry  and  agricu l­
tu re. T he reasons w hich led to  decid ing on this p ro p o rtio n  could  n o t be 
determ ined.

A lthough  the need for a rigid N ational Land Use policy m ay be d ispu ted  it is 
desirable to  have som e criterion  for judg ing  the best use o f  land. L and use 
canno t, how ever, be considered in vacuo; it is only one factor, along  w ith the use 
o f  cap ita l, lab o u r and technical resources, to be considered in p lann ing  fo r the 
m axim um  to ta l benefits for the com m unity  over a given tim e. In th is connection 
the op tim um  use o f  land m ay n o t coincide w ith  m axim um  productiv ity  from  the 
land. It is in teresting  to  no te th a t in the N etherlands, w hich is virtually  the m ost 
densely popu la ted  coun try  in the w orld, the policy o f  m axim um  agricu ltu ra l 
p ro d u ctio n  per acre has been specifically rejected in favour o f  one o f  m axim um  
p roduction  per w orker em ployed.

The value o f  land is bo th  econom ic and indirect. T he econom ic value can be 
subdivided in to :
(a) Physical— This will be the net value o f  the p roducts w hich can be produced 
from  the soil afte r tak ing  accoun t o f  all cap ita l and  expenditure involved. This 
is the “ ren t” o f  classical econom ic theory.
(b) Non-physical— T he value o f  the land  fo r purposes such as w ater ca tchm ent, 
defence, etc.

T he ind irect values o f  psycho-social welfare can n o t be assessed in econom ic 
term s bu t include am enity, recreation , an d  the psychological sa tisfaction  o f  land 
ow nership . This last p o in t is o f  m ost im portance in peasan t com m unities, while 
w ith increasing civilisation an d  u rban isa tion  the recreational uses o f  land  becom e 
m ore and m ore im portan t.

The econom ic value o f  land fo r varying uses m ust then be considered in the 
light o f  the non-physical factors. A n exam ple from  S ou th  W ales m ay be used to  
illustrate  this. Land near a densely popu la ted  area  has been used fo r the open­
cast w ork ing  o f  coal. W hen the coal has been ex tracted  there are th ree possib ili­
ties:

(i) T he land m ay be restored  to  grazing land a t a  cost o f  ab o u t £900 per 
acre. It will then have an econom ic value o f  p erhaps £10 per acre on an 
average.
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(ii) I t m ay be resto red  to  a lesser degree fo r afforesta tion  purposes, a t a cost 
o f  £250 per acre. I t  m ay then  have a n  econom ic value o f  a b o u t— £5 per 
acre as fo rest land.

(iii) I t  m ay be left as it is a t no cost a t all.

C learly  fro m  the purely  econom ic p o in t o f  view there is no  justifica tion  fo r 
spending  any m oney  on  resto ra tion , and  in p a rts  o f  the U n ited  S tates o f  A m erica 
such land is left un resto red . B u t from  the p o in t o f  view o f those people living 
an d  w ork ing  in  the  neighbourhood  such a position  w ould rightly  be regarded  as 
insupportab le , w hen fo r a  cost represen ting  no m ore than  one shilling per ton  o f  
coa l w on from  the land  it could  be restored  to  forest land  an d  the scars o f  the 
m ining h idden  w ith in  a few years. C om plete resto ra tio n  to  agricu ltu re, how ever, 
w ould  have no econom ic justifica tion  and  there is little reason  fo r supposing 
th a t  it w ould  enhance the am enity m ore than  afforesta tion . A  consideration  o f  
b o th  econom ic an d  ind irect benefits w ould therefore ra tionally  lead to  a policy 
o f  afforesta tion  b u t n o t ag ricu ltu ral resto ra tion  o f  such land.

2. Implementation of Policy
T he problem s w hich arise in ob ta in ing  the m ost efficient use o f  land are bo th  

technical an d  social—-political.
T he technical p rob lem s are those o f  lack of, o r surp lus of, w ater, lack o f  soil 

nu trien ts, presence o f  deleterious influences such as a tm ospheric  po llu tion , 
salinity, etc. I t  is unnecessary in a rep o rt o f  this natu re  to  go in to  details o f  land 
reclam ation , irrigation , etc., w hich have been developed th ro u g h o u t the w orld, 
b u t it can  safely be said  th a t those problem s have proved  m uch less in tractab le  
th an  the econom ic, social and  political p roblem s involved.

O f these, prob lem s o f  land ow nership are p robab ly  the m ost general. L and  is 
som etim es ow ned by too  few persons, as in S outhern  Italy  w here 1 % o f the people 
ow n 75 % o f  the agriculturally  usable land. This is frequently  dealt w ith  by m ak­
ing illegal the ow nership  o f  land  above a defined acreage, bu t it is less com m on to 
m eet legislation designed to  m eet the m ore w idespread evil o f  land  being shared 
am ongst to o  m any  ow ners. This is no t a serious p rob lem  in B rita in  w here 
inheritance by prim o-geniture has for long been cus tom ary  (though  in essence 
th is is still one o f  the problem s in som e o f  the sheep grazing areas in M id-W ales), 
b u t in  countries w here inheritance is o r has been by gavelkind b o th  the sm all 
size an d  scattered n a tu re  o f  the present holdings m ake econom ic w ork ing  
im possible.

A ttem pts to  tackle these difficulties were seen b o th  in Sw itzerland an d  the 
N etherlands. In  the fo rm er it is the scattered  n a tu re  ra th e r th an  the size o f  the 
holdings w hich is receiving a tten tion . I f  50 % o f  the landow ners ow ning a t least 
50%  o f  the lan d  in  a  neighbourhood  give their consent, a  F ield  C o rp o ra tio n  is 
established w hich values the individual holdings an d  reallocates the land so th a t 
as far as possible each ow ner receives land o f  the sam e size, quality  and  sim ilar 
location  as his o rig inal holding, b u t conso lidated  instead  o f  scattered . In  this 
w ay, fo r exam ple, the average ow ner w ho m ay have had  his land in a b o u t eight 
separate  lots each o f  h a lf  an acre, will after reallocation  have on average tw o lots 
each  o f  tw o acres. In  the N etherlands the governm ent has gone fu rther, an d  
attem p ted  n o t only to  consolidate the holdings b u t to  increase the ir average size. 
T o assist in doing this it is able to  provide additional land, th ro u g h  the reclam a­
tio n  o f  the Polders, in w hich a p ro p o rtio n  o f  the newly reclaim ed land is set aside 
fo r farm ers from  a  L and  C onsolidation  area  w ho are p repared  to  give up  their 
o ld  holdings there. T he F ield C orpo ra tion  also encourages people to  leave ag ri­
cu ltu ra l em ploym ent by buying  farm s and paying a te rm ination  allow ance to  
those  leaving. In  b o th  countries these land  conso lida tion  schem es are accom ­



NUMBER THIRTY 1961 13

panied  by technical im provem ents such as, in the N etherlands, the bu ild ing  o f  
new farm  buildings, bridges, dykes, pum ping  houses, etc.

A  problem  o f land ow nersh ip  o f  considerab le im portance in p arts  o f  W ales is 
the existence o f  com m on grazing rights on  som e unenclosed lands, w ith  the 
result th a t it is difficult o r im possible to  im prove the value o f  such lan d  by p lough ­
ing and  reseeding, affo resta tion , etc. U n til a  system  o f  reg istra tion  o f  such rights 
is evolved it is difficult to  envisage any way in w hich th is land  can  be p u t to  its 
best use.

L ack o f  cap ita l to  carry  o u t the im provem ents o f  land  w hich are technically  
possible and  even com m onplace is a p rob lem  w hich is seen a t  its m ost in tense in 
the so-called “ underdeveloped” countries, b u t w hich also applies on  a n  ind iv idual 
if  n o t on a national scale in all countries. In the la tte r, governm ents generally 
have in troduced  financial assistance in the fo rm  o f  p loughing  g ran ts, fertiliser 
subsidies, etc., as well as less d irect assistance such  as governm ent-financed 
research institu tes. T here are g rounds for suggesting, how ever, th a t subsidies 
should  be confined to  m easures necessary to  p rov ide long-term  benefits, an d  th a t 
financial aid  fo r m easures p roducing  short-term  benefits shou ld  be confined to  
loans, since if m easures such  as, fo r exam ple, g rassland  im provem ent will n o t 
yield econom ic re tu rns w ith in  a sh o rt period  w ith o u t the use o f  subsidies it m ay 
well be th a t the land is n o t being p u t to  its best use.

The app lica tion  in practice o f  m ethods o f  sound  husb an d ry  is a  p roblem  
which, while m ost difficult in the underdeveloped  countries w here educational 
standards are low er than  in the W est, is nevertheless by no m eans solved even in 
the m ost advanced  countries. H ere again  it is possible th a t the over-lavish use o f 
subsidies m ay help to  perpe tua te  the use o f  inefficient m ethods in b o th  agricu l­
ture and  forestry.

3. Special Application for Forestry in the United Kingdom
In concluding this rep o rt it is perhaps w orth  considering  to  w hat extent the 

general principles o f  good land use can be applied  by the F orestry  C om m ission 
in G rea t Britain.

It is desirable th a t there shou ld  be a clear aim  based on ra tio n a l considera­
tions. This has been the case since the fo rm atio n  o f  the F o restry  C om m ission, 
when the aim s have been originally  the accum ulation  o f  the m axim um  grow ing 
stock o f  tim ber for strategic reasons, and , afte r this policy becam e ou t-da ted , the 
use o f  land so as to  ob ta in  the m axim um  re tu rn  from  the cap ita l invested in it, 
toge ther w ith  ob ta in ing  the greatest degree o f  ind irect value o f  the land. W here 
there is conflict between the econom ic an d  the ind irect re tu rn s there is no easy 
guide to  ob ta in ing  the best balance, bu t it is im p o rta n t th a t neither should  be 
regarded as the sole consideration . T hus while S tate F orests m ust be m ade as 
profitab le as possible, this should  n o t be regarded as an  over-rid ing consideration  
and  the ir recreational an d  am enity  aspects m ust be given due w eight even w here 
these m ay m ake profitab le w ork ing  m ore difficult. T he degree to  w hich these 
la tte r considerations should  over-ride the fo rm er m ust be a  m a tte r fo r personal 
judgm en t, b u t in general there should  be an  a ttitu d e  o f  try ing  to  m eet the wishes 
an d  requests o f  the public  w henever they do n o t seriously  in terfere w ith  the 
com m ercial aspects o f  the forests. T o give an  exam ple, to  deny access o f  the 
public on  foo t, ho rseback  o r even fo r organised activities such as cycle rallies 
w ould  seem w rong unless h a rm  to  the C om m ission from  such activities is n o t 
only possible b u t p robab le . On the o th e r hand  to  grow  uneconom ic hardw oods 
on sites w here conifers w ould  be profitab le w ould  ap p ear to  be giving undue 
w eight to  the ind irect (and  debatab le) am enity  aspects a t the expense o f  the 
p rofitab le econom ic use o f  land.
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It should n o t be fo rgo tten  by foresters th a t even when land  has been p u r­
chased fo r the purposes o f  fo restry  th is need n o t a t all tim es by regarded  as the 
sole com m ercial use. T here m ay be cases, fo r exam ple, w here sm all blocks o f  
land  in tended , u ltim ately , to  be afforested, m ay fo r a period  o f  years be better 
used fo r agricu ltu ral purposes un til the acquisition  o f  ad jo in ing  land enables the 
g round  to  be fenced m ore cheaply. O r it m ay be th a t under certain  cond itions a 
policy o f  grazing beneath  larch  m ay be m ore profitable than  one o f  under- 
p lan ting  it, and  in  such cases this w ould be the better land use unless it is know n 
th a t such grazing w ould have adverse long-term  effects on the soil. Sporting  
rights, again, m ay be o f  sufficient im portance to  justify  m odification  o f  silvi­
cu ltu ra l p ractice in som e cases.

A lth o u g h  forest policy shou ld  be based on na tio n al considerations, its 
im plem entation  m ay have to  call on m ethods o th e r than  the pow ers o f  reason. 
U ntil a F o rest Service is self-supporting  it m ust depend up o n  G overnm en t for 
funds before forestry  can  be carried  o u t a t all, and  governm ents are rarely  swayed 
solely by ra tio n a l considerations. F orestry  m ust be m ade popu la r. The F orestry  
C om m ission has ow ed m uch  in the past to  support given by individual influential 
m em bers o f  governm ents, an d  while it w ould  be o u t o f  place fo r a governm ent 
d ep artm en t to  a ttem p t to  reproduce in this coun try  the activities of, say, the 
A m erican oil lobby, no  o p p o rtu n ity  should  be missed o f  in teresting  m em bers o f  
the legislature in the w ork  being done by the F orestry  C om m ission. In the long 
run, how ever, a  p o p u la r dem and  for an d  love o f  forests m ust be stim ulated . It is 
w orth  no ting  th a t in the U nited  States o f  A m erica a post-w ar increase in the 
p o p u la r  use o f  forests fo r recreational purposes has led to  an  effective pressure 
fo r the m ore liberal prov ision  o f  funds fo r forestry  purposes. W ork  such as talks 
to  schools, the provision  o f  forest parks and  encourag ing  public  access to  the 
forests is likely to  p roduce results w hich will be slow  in show ing bu t m ay have 
incalculable effects over a generation.

In w hat is p robab ly  the m ost detailed investigation yet m ade in to  the econo­
m ic m erits o f  forestry  an d  sheep p roduction  on the hill land  o f  G rea t Britain. 
D r. K. R. W alker has suggested th a t it is necessary for the governm ent to  ad o p t 
four m easures to  enable land to  be used to  its op tim um  pu rpose :
(1) A llow  the F o restry  C om m ission to  pay h igher prices to  get better land.
(2) Pay hill farm ing  subsidies only to  those farm s w hich have a prospect o f 
becom ing econom ically  viable units.
(3) Be less rigid in its a ttitu d e  to  w hat land  is suitable fo r afforestation .
(4) Raise F orestry  C om m ission wages to  enable a better type o f  lab o u r to  be 
recruited .

I th in k  th a t the first th ree are essential if the best a lloca tion  o f  land betw een 
forestry  an d  agricu ltu re is to  be ob ta ined  in  G re a t Britain. I f  in  a d d itio n  to  
adop ting  these m easures, the governm ent were to  d iscourage the p lan ting  o f  
land  fo r p lan tin g ’s sake an d  to  require, ra the r, th a t land  should  only be p lan ted  
o r  rep lan ted  if th is w as likely to  show  som e w orthw hile econom ic o r social 
benefit, this w ould  do  m uch to  ensure the best use b o th  o f  land  and  o ther 
resources in B ritain .
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R O Y A L  S C O T T I S H  F O R E S T R Y  S O C I E T Y  

6 4 th  A N N U A L  E X C U R S I O N :  D E E S I D E ,  1 9 6 1

By

J. F. EV A N S an d  J. A. M A C K A Y  

Foresters, N orth Wales and N orth  Scotland

The parly  assem bled a t The H un tly  A rm s H otel, A boyne, on  M onday  even­
ing, M ay 1st. It was early  evident th a t the m em bers were in good fettle, the 
various sm all g roups being quickly  involved in good  going forestry  argum ents 
covering a wide field.

The excursion was organised  in tw o parties, A  and  B. T he w riter was a tta c h ­
ed to B Party. O n T uesday  in brillian t sunshine we travelled by the excursion 
coach to A b erd ee n ; Royal D eeside spark ling  in the m orn ing  dew  looked  its best.

O ur first call was a t M essrs. Jam es C o rd iner & Son L td ., an d  afterw ards a t 
Messrs. W illiam  F iddes & S on ; the object o f  the visit to  see som eth ing  o f  their 
box-m aking factories w here we were very k indly  an d  patien tly  show n ro u n d  the 
various departm en ts. H om e tim ber was being used a lm ost exclusively. W e were 
told th a t N orw ay spruce is the m ost su itab le an d  no ted  a very little im ported  
tim ber— M aritim e pine from  Portugal.

In this sh o rt accoun t, it is im possible to  give a  detailed  descrip tion  o f  the 
m any o p era tio n s; one was particu larly  struck  by the skill an d  dexterity  o f  the 
opera to rs and  surprised to  hear th a t they were n o t on  piece rates.

The largest “ gallery” w atched girls hand -stap ling  the re-inforcing  wire on 
beer cases, forty  staples per m inute, an d  one forester was heard  to  rem ark : 
“ M an! She w ould  be g rand  a t d ro p p erin g .” T he m ain  opera tions w ere: 
Conversion C ircu lar saw ing and hand  saw ing o f  logs in to  battens, squares and 

slabs.
Sawmilling Re-saw ing o f  slabs an d  battens to  board ing , cross cu tting  an d  rip ­

ping o f  boards to  boxboards. L inderm an  jo in tin g  and  surface 
p laning operations.

M achining H andholing , dovetailing , p rin ting  opera tions, assem bling. N ailing , 
w iring, stap ling  and  finishing processes p rio r to  despatch.

It w ould seem  th a t any grade o f  tim ber will do  for som e grades o f  boxes; 
black knot, shake, b lack fungal stain  in Scots pine— all are accepted  in w hat 
appears a m ost useful m arke t fo r tim ber. T he really in ferior grades are b roken  
into sm all units, the w orst o f  the b lack sta ined  stu ff is w ithdraw n, and  all w aste 
lim ber fo r conversion is used in the furnace fo r  k iln  drying.

In b o th  factories a b o u t tw o hund red  w orkers are em ployed, m any  o f  them  
wom en. T he p ro d u ctio n  per day is difficult to  estim ate because o f  the various 
sizes an d  specifications bu t an  average o u tp u t w as five thousand  k ipper boxes, 
one thousand  fish boxes, and  p robab ly  a  sim ilar num ber o f  beer an d  w hisky 
cases. O ne was greatly  im pressed by the well finished cases fo r a  w ell-know n 
m ake o f  typew riter.

A fter a picnic lunch  a t  H azlehead  P ark , a  visit was paid  to  the P inew ood P ark  
nurseries o f  B enjam in R eid  & C o. M r. S hackleton  show ed the p a rty  round .

The nursery  covers a b o u t 80 acres, an d  has been used fo r fo restry  an d
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horticu ltu re  for a  little over 60 years. U nfo rtunate ly  it has m any d isadvantages 
such a s :
(1) H eavy cold stony soil.
(2) Difficult drainage.
(3) A w kw ardly laid o u t field.

Advantages are:
(1) I t  is situated  conveniently  near A berdeen for recru itm en t o f  labour.
(2) The clim ate does n o t suffer from  great extrem es, though  it is ra th e r cool and  
the soil takes long to  w arm .

W ater is available everyw here, by m eans o f  portab le  alkathene piping.

Protection against frost
F irs t year seedlings o f  S itka spruce, Abies  species, Tsuga, Thuja  and 

cypress are  covered all w inter. The seed beds are edged w ith  ro u g h  boards. 
Lengthw ays is la id  light-gauge 2-inch wire netting  w hich will su p p o rt the final 
covering o f  hessian o r polythene sheet. T o  prevent fro st dam age in the spring 
afte r g row th  has s ta rted , N orw ay spruce and  E u ropean  larch are also  shaded 
un til the end o f  M ay.

Lining-Out
T he L edm ore lin ing-out p lough is used. This has a  th ree-poin t linkage fo r  

the hydrau lic  lift o f  a  Ferguson  trac to r  an d  could  be em ployed in any nursery  
w here a  Ferguson  trac to r  can  be w orked. The p lough  opens a  trench. Seedlings 
in lining o u t boards are placed in the norm al way. The p lough  closes the trench  
aga inst the trees an d  a t the sam e tim e opens a new  trench . The no rm al squad 
consists o f  6 w om en (2 in  each 3 shelters), 3 m en o r boys to  carry  lin ing-out 
boards to  the trench  an d  back, 1 m an w ith a spade fo r tidying ends, a trac to r  
driver an d  a ganger in  charge. W e were to ld  th a t under good  cond itions th e  
squad  will line o u t 100,000 seedlings per day, o r over 8,000 each.

Sowing
Conifers an d  hardw oods are all sown b roadcast in 3 ft. 6 in. w ide beds. 

H ardw oods are covered w ith  ab o u t 1 in. o f  soil an d  conifers £ in. coarse sand . 
T rac to rs are used to  a m axim um  in all sowing operations.

Seed Orchard
This is a general pu rpose polycross Scots p ine seed o rchard . T here are 66 

clones occurring  m ostly  six tim es in a random ised  lay o u t; all were grafted  on 
established 1 +  1 + 2  Scots pine, fou r stocks being grafted in  each  position  to  
reduce the possib ility  o f  failures. The grafting  was carried  o u t in A pril 1958. 
T he p aren t trees are elite specim ens from  the follow ing forests:

D arnaw ay  G ra n t R annoch  and  K eltney
A ltyre C rathes M eggernie
Logie T an a r C harte r H all

D rum lanrig

Seed Plantations
This consists o f  a  first cross hyb rid  larch  trees in te rp lan ted  w ith  E u ropean  

la rch  in o rder to  p roduce a back  cross. P aren tage in  b o th  cases is from  certified 
seed stands. Every second east-w est row  will eventually  be rem oved to  leave 
individuals 18 ft. apart.
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Seed Store
This consists o f  a P restco ld  refrigerated  ro o m  w ith  a  capacity  o f  a b o u t 250 

cubic feet. T he room  could  sto re betw een 2,000 an d  3,000 lbs. o f  conifer seed, 
depending on  species. T he seeds are stored  in a irtigh t m etal con ta iners o r in  a ir­
tigh t poly thene bags inside ca rd b o a rd  d rum s. T em pera tu re  is m ain ta in ed  by 
therm osta t 33°-34°F. K eeping seed in good  cond ition  over a  period  o f  years 
ensures con tinu ity  o f  sow ing despite the occurrence o f  cro p  failures.

T ea was k indly  provided  by M r. an d  M rs. S hackleton  w ho were th an k ed  on  
behalf o f  the visitors by M r. J. F a rq u h a r  Stew art.

D uring  the day, the activities o f  the p a rty  w as recorded  by television cam era  
and la ter in the week, m em bers were horrified to  see the resu lt du ring  the tele­
vision news service. H ere, surely, w as the answ er to  R ab b ie ’s p rayer!

On Tuesday evening, back  in  o u r ho tel, a  capacity  audience listened to  
Professor Steven o f  A berdeen  U niversity  w ho to o k  as his sub ject: SCO TS 
P IN E , ITS P L A C E  IN  S C O T T IS H  F O R E S T R Y .

I have no d o u b t this excellent lecture will be rep o rted  in  full elsewhere an d  
I shall only  touch  briefly on  som e o f  the p o in ts :
Site: T rad itio n a l h ea th  type.
Strain: Im portance o f  co rrec t stra in , em phasis on  horizontalis type.
Treatm ent: G o o d  p lan ting  a t 4 ft. 6 in. spacing.

Early an d  careful bea ting  up  to  avoid  gaps p roducing  “ wolves” , an d  a tte n ­
tion to  dam age by capercailzie, squirrel an d  insects. T he th inn ing  shou ld  afte r 
30-50 years be fairly  heavy, an d  selected stem s shou ld  be p ru n ed  so th a t the 
tim ber can  com pete u ltim ately  w ith im ported  redw oods.

In the discussion w hich follow ed several questions w ere dea lt w ith  w hich 
have been well covered by o th e r w riters. T he question  o f  p loughing  is a  big 
one: should  we change o u r m ethods to  com plete p lough ing?  Is the tine serving 
its pu rpose?
Wednesday, M a y  3rd  was “ Open D ay". A  very large num ber, estim ated  a t  over 
200, were w elcom ed by L o rd  G len tan a r to  his estate. A  well p repared  book le t 
was d istribu ted  w hich gave the h isto ry  an d  described th e  p lan ta tio n s on  the 
property . O ne was very happy to  m eet again  M r. D uncan  R oss, H ead  F orester, 
who dea lt very ably  w ith  all the questions asked.

T o  give a full accoun t o f  all the stands seen an d  to  detail the d iscussion an d  
agreem ent w ould  require a  considerab le volum e in  itself. I can  only  to u ch  
briefly on them .

The indigenous pinew oods o f  S cotland , w hich collectively have com e to  be 
know n as the G re a t C aledonian  F orest, once stretched  across Scotland  from  
west to  east, an d  from  G len F alloch  on  the so u th  to  S tra th  Oykell in the no rth . 
In tim e it stretched  back in to  the d im  p re-h isto ric  past. O nly sm all rem nan ts 
exist to d ay ; one o f  the m ost im p o rta n t o f  these is G len T anar.

F raser D arling  has called its des truc tion  “ the biggest effect m an has exerted  
on the h isto ry  o f  the H igh lands” . This des truc tion  happened  w ithin h isto ric  
time, partly  between A .D . 800 an d  1100, an d  then  from  the 15th cen tu ry  till the 
end o f  the 18th.

The ind igenous trees were Birch, S cotch  fir— to  give it its o ld  nam e— O ak , 
A spen, A lder an d  R ow an.

O ak  from  G len  T an a r w as used fo r the  bu ild ing  o f  ships.
Selective fellings were p rac tised  in early  tim es an d  saw  p its can  still be id en ti­

fied w here the trees were m anufac tu red  by hand , using  the  “ rugsaw ” an d  the 
adze.
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Birch bark  was a com m odity  o f  value in those days, p robab ly  fo r dyeing or 
tanning.

Evidence o f  forest fires o f  the p ast can be seen as carbon  layers in the soil 
profiles. T here are records o f  fo rest fires in 1688, 1719, 1748, the la tte r for 10 
days. T hen  in June 1810 w hen 200-300 acres were burned . In 1820 a big scale 
fire occurred . In 1920, 1,362 acres and in  1956, 244 acres were destroyed ; the 
1920 fire to o k  10 days to  extinguish a lthough  hundreds o f  men fought it.

T ow ards the end o f  the 19th century  G len T an a r becam e a fam ous Red 
D eer reserve for sporting  purposes and  in 1938 a shield fence was erected to 
con tro l the deer popu la tion  w ithin the w oodland.

F o r  a b o u t 100 years p rio r to  1940, little na tu ra l regeneration  o f  the tree species 
survived, and  m ost o f  the leaf trees d isappeared except w here pro tected . Since 
1940 how ever the progress o f  na tu ra l regeneration has been encouraging, m ostly 
on  the fringe w here grazing by stock is no t concen tra ted . O ne can thus observe 
phenom ena w hich m ust have been repeated  over and over again during  m any 
thousands o f  years in  the perpe tuation  o f  the great w ood o f  C aledon— the 
“ sh ift” o f  Scotch fir— being a light dem ander it m ust have seeded o u t to  the 
na tu ra l tree lim it, then when p art o f  the paren t m ass were destroyed by age. w ind 
o r fire caused by lightning, the “ back in” seeding process com m enced.

In  recent tim es, during  the 1939-45 w ar 3,200,000 cubic feet (H oppus) o f 
tim ber was felled fo r w ar purposes and the gale o f  1953 blew dow n 500.000 
cubic feet.

Elevation: 400-1400 ft. above sea level.

Clim ate: A nnual rainfall 35 inches. Snow  is often  heavy, late spring  frosts 
are p revalen t, d ro u g h t can  be severe.

Tree species: Scots pine in the m ain coniferous tree species, w ith D ouglas fir, 
N orw ay spruce, S itka spruce, Abiesprocera, an d  Japanese larch , E uropean  larch, 
H ybrid  la rch  on the m ore fertile and  sheltered sites. L ea f trees are represented  
by native b irch , oak , alder, pop lar, bird  cherry, ash  and row an. P lanted  trees 
include N orw ay m aple, sycam ore and beech.

Ground vegetation: Chiefly Calluna vulgaris, Vaccinium m yrtillus. Juniperus 
com m unis is com m on and  the m ost im p o rtan t shrub.

T he follow ing give details o f  stands visited.

Douglas f i r  38 years old  (elite stem s high pruned )
S tanding  trees 240 p.a.
Basal a rea  158-9 square feet p.a.
M ean tim ber height 64 ft.
S tand ing  volum e 5,241 cubic feet p .a. O .B.
T h inn ing  volum e rem oved 520 cubic feet p .a. O.B.

T o ta l yield to  date  5,761 cubic feet p.a. O.B.

M ean annual increm ent a t  1960: 151 cubic feet p .a. O.B.

A  discussion follow ed, the subject being the financial aspect o f  high pruning. 
I t  was generally agreed th a t it should  be done. T im ber m erchan ts w ould  pay 
m ore fo r knot-free tim ber. R egard ing  pruning, elite trees should  be borne in 
m ind, ra th e r than  correc t spacing o f  final crop  trees.
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Scots pine  (natural regeneration) average age 38 years  (registered norm al seed
source)

S tanding  trees 
Basal area  
M ean tim ber height 
S tand ing  volum e 
T h inn ing  volum e rem oved

460 p.a.
108-2 square  ft. p .a.
39 ft.
2,037 cubic feet p .a . O .B. 
385 cubic feet p .a . O .B.

T o ta l yield to  date  2,422 cubic feet p .a . O.B.

M ean annual increm ent a t I960: 63 cubic feet p .a. O .B.

The Old Forest o f Glen Tanar
I have never seen such a w ild, rem ote valley th ro u g h  w hich we w alked, fo rm ­

ing p a r t o f  the old ind igenous p ine forest w hich has survived th ro u g h o u t the 
ages by na tu ra l regeneration .

In  1956 a tree was felled w hich gave a ring  co u n t o f  266 w hich show ed it was 
seeded in 1690. W e saw  a stand  o f  Scots pine fo rm ed  by n a tu ra l regeneration  an d  
by its age was spared  selective felling. This stand  show s the po ten tia l age o f  the 
native p rovenance w hen grow n a t no rm al density. D etails fo llow :

Scots p ine age uneven, average 120 years  
Stem s 220 p .a.
Basal area  144-5 square  feet p .a.
M ean tim ber height 50 ft.
S tand ing  volum e 3,516 cubic feet p .a. O.B.
P a rt th inn ing  volum e

rem oved 504 cubic feet p .a. O.B.

Other Plantations Seen
(a) Douglas f i r  with a fe w  Scots pine, European larch, N orw ay spruce and  

S itka  spruce p lan ted  among old oaks.
Age 33 years
Stem s 320 p.a.
Basal a rea  125-1 square feet p .a.
M ean tim ber height 48 ft.
S tanding  volum e 3,534 cubic feet p .a. O.B.
T h inn ing  volum e rem oved 409 cubic feet p .a . O .B.

T o ta l yield to  date  3,943 cubic feet p .a. O .B.

M ean annual increm ent a t 1960: 119 cubic feet p .a. O .B.
(b) O akw ood o f  uneven age believed to be a p a rt rem nant o f  indigenous oak  

fo rest. B oth Sessile an d  P endunculate  o ak  are p resen t w ith in term ediates. Rubus  
saxatilis  is one o f  the m any in teresting  species found  am ong  the flo ra in  this w ood 
which is rare  in the d istrict. I t  is know n th a t the oak  was indigenous in  the d is­
tric t as specim ens o f  canoes hollow ed o u t o f  solid oak  logs by the lake dwellers 
have been found  in L och  K ino rd .

(c) Torphantrick wood showing Scots pine natural regeneration in the th icket 
stage. A  p a rt had  been b rashed  for inspection. T he area  was burned  in 1932 and  
the Scots pine seedlings established them selves while the hea ther was young, i.e. 
4-5  years afte r the fire. This m akes the stand ing  crop  23 years o ld  o r 20 by 
p lan ting  s tandards. This a rea  was shielded a t th a t tim e from  deer.
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B A L M O R A L  E S T A T E  
H E R  M A JE S T Y  T H E  Q U E E N

I t was ra th e r du ll w ith show ers w hen P arty  B visited B alm oral on  T hursday  
M ay  5th. T hey were w elcom ed on behalf o f  H er M ajesty by the Earl o f  C a ith ­
ness w ho ou tlined  the h isto ry  o f  the w oodlands. M r. Duff, the H ead  F orester, 
dea lt w ith  the prac tica l side o f  fo rest operations. It is n o t in tended  to  rep lan t the 
hillside to  the so u th  o f  the castle. This area  o f  Scots pine was felled du ring  the 
w ar. H ardw oods will be in troduced  am ong na tu ra lly  regenerated  b irch  an d  
th is will eventually  prov ide a very p leasan t ou tlook  from  the castle in co n tra s t to 
the som bre green o f  the su rround ing  pines.

T he to ta l a rea  is approx im ate ly  2,500 acres an d  lies o n  the S ou th  B ank o f  the 
R iver D ee. I t  con tains felled areas now  being rep lan ted  an d  areas p lan ted  before 
1880, all o f  w hich are fenced against deer. The species is a lm ost en tirely  Scots 
p ine grow ing a t  an  elevation  o f  betw een 950 an d  1500 ft. T he w oods contain  
considerab le areas o f  m atu re  tim ber.

Garmaddie Woods
These are sem i-natu ral o f  pre-1880  orig in ; they suffered severe dar^age in 

the 1953 gale an d  losses o f  trees th ro u g h  w indblow  have con tinued  each  year. 
In  1957 an d  1958 som e selective felling was carried  o u t to  p ro m o te  n a tu ra l re­
generation . This has taken  place in  certain  areas w here the g round  vegeta tion  
have allow ed it, b u t in  the m ain  how ever subsequent p loughing  an d  p lan ting  
will be necessary.

Aberdeen Haugh
A  Scots p ine p lan ta tio n  w hich has suffered a lack o f  any  trea tm en t fo r the 

first 65 years; it received a first th inn ing  in 1951 an d  a second in 1958; it is 
registered as an approved  source o f  Scots pine seed, classified “ a lm ost p lu s” . 
T here are  tw o F orestry  C om m ission increm ent sam ple p lo ts established in 1921.

T h inn ing  grades B D
V olum e cu t since 1931 (per acre) 1,834 cu. ft. 3,519 cu. ft.
N u m b er o f  stem s rem oved 822 1,082
N u m b er o f  stem s stand ing  1961 373 160
V olum e stand ing  1961 5,848 cu. ft. 4,396 cu. ft.
V olum e stand ing  an d  cu t 1961 7,682 cu. ft. 7,715 cu. ft.
A verage tree OB 1961 15-7 28-4
A verage heigh t and  B H Q G 68 ft. X 8^ in. 67 ft. x  11 in.

Ballochbuie
T he forest was previously p a r t o f  the Invercauld  Estate. The forest is semi- 

n a tu ra l an d  uneven-aged, b u t w ith  the p redom inance o f  the o ldest age classes. 
T he trees in  the g rea ter p a r t o f  the forest are in the 150 to  250 age class. T he 
m axim um  age a tta in ed  is a b o u t 300 years. T he m ean heigh t is a b o u t 50 to  55 ft. 
and  the m ean  g irth  a t b reast height is 6 to  7 ft. Extensive dam age was caused by 
gales in  1879, 1883 an d  1953 and  a t the end o f  the last cen tu ry  certain  areas were 
rep lan ted . E xperim ents were carried  o u t to  p rom ote  n a tu ra l regeneration , b u t 
had  little success. N a tu ra l regeneration  in the 18th cen tu ry  w ould  ap p ear to  be 
sufficient to  ensure the p erp e tu a tio n  o f  the forest, bu t today  there is very little. 
This is p artly  due to  grazing by deer th o u g h  the p rim ary  cause is believed to  be 
due to  the failure o f  the seed to  germ inate an d  the seedlings to  survive. H ow ever 
it is p roposed  to  carry  o u t fu rth e r experim ents in the p ro m o tio n  o f  n a tu ra l 
regeneration  by enclosing selected areas.



NUMBER THIRTY 1961 21

M A R  E S T A T E  
G L E N  D E R R Y  N A T IV E  P IN E W O O D

T he isolated  pinew oods, w hich have had no  alien Scots pine in troduced  to  
them , therefore form  an u n con tam inated  reservoir o f  Scots pine fo r the fu ture , 
for use either d irectly  as seed o r as scion m ateria l in seed o rchards. T here is now  
now here else in E urope extensive areas o f  Scots pine w here the trees range up to  
300 years o r m ore in age.

O bviously regeneration  is im perative if they are to  be preserved, an d  this 
should be a ttem p ted  by N atu ra l R egeneration  in the first instance, as the best 
way o f  ensuring  perp e tu a tio n  o f  the  inherited  m orphological varia tions w hich 
are valuable in forestry  already , o r m ay becom e so in the fu ture .

T he G len  D erry  native pinew ood grow s on  a flat alluvial p lain  an d  the 
su rround ing  slopes from  1,360 ft. to  1,750 ft. above sea level, w ith  scattered  trees 
up to  2,000 ft. (one stun ted  bushy pine being repo rted  a t 2,800 ft.). T he stands 
are m ostly  open. T he ta llest trees are beside the R iver D erry , som e being 
80 ft. tall and  m any over 70 ft. and  on the m ore sheltered sites w ith  good na tu ra l 
drainage girths are between 12 an d  18 in. B .H .Q .G . These m easurem ents m ake 
the bigger trees a b o u t 109 H .ft. O .B. T he trees are m ostly  a b o u t 140 to  200 years 
old. the oldest ab o u t 250, several trees a b o u t 100, an d  a few seedlings a t the edges 
o f the w ood under 5 years old. The m axim um  age fo r Scots pine to  live is ab o u t 
400 years. A t th is height above sea level, an d  these ages, it is n o t surprising  th a t 
the cu rren t A nnual Increm ent o f  the old trees is very low, and  stem s m ay have 
up to  50 rings to  the inch on  the outside.

The N atu re  C onservancy fenced som e areas recently  in G len D erry ; one is 
ab o u t 6 acres enclosed in A ugust 1959. N a tu ra l regeneration  is qu ite  good, 
groups o f  trees are carefully  m arked  fo r fu tu re reference b u t despite the su rro u n d ­
ing fence it was noticed th a t in places the young  trees had  been nibbled by either 
deer o r m oun ta in  hares.

A nnual average ra in fall: 40 inches
T em peratu re  A nnual A verage: 42°F
T em peratu re  Jan u ary  A verage: 34°F
T em peratu re  Ju ly  A verage: 53°F
F ro st: 100 days per year.
A t M ar Lodge, lunch  was taken  in the b a llroom — the hall o f  a thousand  

heads. A ctually  over 3,000 stag  heads ad o rn  the walls an d  ceiling. M em bers o f  
the Royal H ouse and  distinguished persons w ho sta lked  deer in a bygone era are 
here recorded w ith the ir trophies.

A t the en trance to  B raem ar C astle (the scene o f  tu rb u len t tim es afte r D u n ­
dee’s rising in 1689) the party  was w elcom ed by C ap ta in  F arq u h arso n  o f  Inver- 
cauld. A  visit was paid  to  the 1959 H igh land  Show  prize w inning stand  o f  
25-year-old Scots pine. This s tan d  has had  a first th inn ing  and  looks very 
prom ising.

The Invercau ld  w oodlands extend to  2,023 acres o f  w hich 571 acres have 
been p lan ted  in the p ast ten  years. A  new ded ica tion  A greem ent has  been co n ­
cluded and  the p rogram m e fo r the next ten years will cover 806 acres o f  fu rth er 
p lanting , giving a to ta l w ood land  area  o f  ju s t  over 3,000 acres. T he m ain  species 
are Scots pine, E uropean  larch  and  N orw ay  spruce, w here suitable.

A t G re a t C lunie p lan ta tio n  a  very good com parison  could  be m ade o f  cond i­
tions inside a  deer fence in  c o n tra s t w ith those existing outside, w hich is heavily 
grazed by deer. V igorous n a tu ra l regeneration  o f  Scots p ine and  E u ropean  
larch  is tak in g  place, the vegetation  is lush, while on  the exposed side no  sign o f  
regeneration  could  be seen and  the vegetation  is cropped  closely. This was the
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best exam ple seen during  the to u r  o f  the value o f  p ro tec tion . I f  p lastic netting  
proves successful, it will solve a big problem .

T he seed kiln, hea ted  by an  industria l type fan  heater, was a  source o f  g reat 
in terest, as was the ingenious, sim ple reverse process fo r cleaning the seed.

A ll p lan ts used in  the forest are raised from  hom e seed in the estate nursery  
(also a prize w inning exhibit a t the 1959 H ighland  Show).

The policy w oods have som e very fine specim ens o f  D oug las fir. T he party  
w alked dow n a section o f  forest w ood th rough  som e excellent E u ropean  larch  
an d  exam ined an  estate-m ade w ood bridge o f  18-foot span built on tram  rails, an 
econom ical an d  serviceable construc tion  for no rm al estate w ork.

On Friday morning  P arty  B travelled  to  Blelack estate w here M r. Peter 
M cA insh  w elcom ed the party  and  conducted  the to u r o f  the estate. L ittle 
system atic th inn ing  was done until 1938-39 except fo r the rem oval o f  a  few 
th o u san d  te leg raph  poles. T here are ab o u t 600 acres o f  very fine Scots pine 
p lan ta tio n s giving good seed stands. F avourab le  com m ent was expressed on the 
excellent young  p lan ta tio n s o f  H ybrid  larch  an d  Scots pine now  app roach ing  
the th inn ing  stage.

A n in teresting  discussion to o k  place on the econom ics o f  fo restry  an d  som e 
valuable advice was given by M r. M cA insh on tim ber sizes to  reduce conversion 
loss. Stress was placed on the im portance o f  buyer/seller rela tionsh ip  and  the 
con tinu ity  o f  supply.

Excursionists were deeply appreciative o f  the hosp ita lity  show n them  on  all 
estates an d  places o f  in terest visited, an d  the trouble taken  by ow ners and s ta ff  
to  m ake the visits p leasan t an d  interesting.

R O Y A L  F O R E S T R Y  S O C I E T Y  O F  E N G L A N D  A N D  W A L E S :  
S U M M E R  M E E T I N G  A T  K E S W I C K ,  M A Y  1 9 6 1

By

S. C H A P M A N  
Forester, South-W est England

Tuesday, M ay 2nd— Visit to Thornthwaite Forest
T horn thw aite  F o rest w as one o f  the earliest to  be form ed by the F orestry  

C om m ission ; p lan ting  having com m enced in 1920. T he forest com prises o f  
6,307 acres o f  w hich 4,906 acres are un d er p lan ta tion , 266 acres aw aiting  p lan ting  
an d  the rem ainder fa rm  land  o r unplan tab le.

T he soil is free-drain ing  an d  friable, derived from  Skiddaw  Slate o f  the 
O rdovician  age. V egetation  consists m ainly  o f  C alluna, V accinium , m o o rlan d  
grasses w ith  b racken  on the low er slopes. R ainfall from  30 in. to  90 in.

T he orig inal p a tte rn  o f  p lan ting  was D ouglas fir on  the m ost fertile low er 
sites, then  larches, then  spruces w ith  pines on  the higher elevations. A  lo t o f  the 
E u ropean  la rch  was o f  b ad  origin an d  is being replaced by W estern  hem lock, 
Thuja plicata  an d  Abies grandis. M uch  o f  the fo rest is now  in the po le stage an d  
th inn ing  is being carried  o u t on  a  th ree year cycle. T he m ain  m arke t fo r the 
p roduce is pu lpw ood, ch ipw ood and  local sales o f  posts, stakes an d  ra ils; only 
a b o u t 20%  o f the th innings are so ld  stand ing  to  m erchants.
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Som e nice stands o f  tim ber were seen, a t 1,100 feet in  H osp ita l P lan ta tio n  
som e nice P.20 S itka spruce are grow ing, they are a t p resen t accord ing  to  F .C . 
yield tables, Q uality  C lass III , w ith  a th inn ing  yield to  d a te  of'5 ,700 c.f. p e r acre 
and  an o th er th inn ing  is now  due. A t D o d d  W ood  w ere nice stands o f  D oug las 
fir, p lan ted  in 1929, Abies grandis an d  Beech.

A sh o rt tool m ain tenance d em o n stra tio n  w as given by F o reste r B. S. T h o m p ­
son including sharpen ing  o f  pow er saw  ch ipper type chains using a ro u n d  file 
with a  D avid  D om inicus gauge.

E xtraction  an d  conversion  o f  th innings was d em o n stra ted  using the follow ­
ing m achines: A utom ow er P o rtab le  W inch, T ho m p so n  P o rtab le  W inch, F o rd - 
son M ajo r T ra c to r  w ith  m oun ted  W inch, Ferguson  L inkage W inch, Single 
S trand  A erial R opew ay, M cC onnel M obile Saw Bench, Jo-B u C hain  Saw (Super 
M odel) an d  C undey  D e-B arker (M odel E .R .).

A  d em onstra tion  o f  load ing  sm all m illable tim b er w ith C ro tch line L oading  
H ooks was given. I t  was sta ted  th a t th is m ethod  o f  load ing  is com m on practice 
in C an ad a  and  the U nited  States o f  A m erica, an d  is m ost efficient w ith  logs cu t 
to  a s tan d ard  length. A lth o u g h  d em o n stra ted  w ith  a  2 to n  H iab  the usual p rac ­
tice is to  have a  separate  load ing  crane. T he hooks, o f  local design an d  m anufac­
ture, are carried  by chains from  a  fully sw ivelling h o o k  o n  the crane lifting  rope. 
A ttached  to  the hooks are long lengths o f  sm all-d iam eter hem p guide ropes.

T hree m en are requ ired  fo r load ing— one to  each  h o o k — plus the crane 
opera to r. The tw o loaders each  drive the ir h o o k  in to  the end  o f  the log, ho ld  
it clear by the guide ropes while the crane is lifting, then  allow  it to  sw ing in to  
position , pu lling  the h ooks o u t again  by the guide ropes as soon  as it has 
d ropped . It is estim ated  th a t a  tim e saving o f  50%  on  previous p rac tice is being 
made.

A t the K esw ick H otel in the evening, M r. F au lkner, F .C . G enetic ist (N o rth ), 
gave a very in teresting  ta lk  on tree breeding follow ed by an  A m erican  film w hich 
he has on loan  called “ A  T ree is B o rn” w hich illu stra ted  som e o f  the w ork  th a t is 
being done by the A m erican  S tate F o res t Service in  the  selection o f  p a re n t trees, 
collection an d  cleaning o f  pollen  an d  spray ing  the pollen  on fem ale flowers on 
selected “ m o th e r” trees, la te r collection o f  seed an d  raising  o f  p lan ts.

M r. F au lk n e r in his ta lk  to ld  us o f  som e o f  the w ork  the F .C . research  b ran ch  
are doing in this field. H e said th a t the m ain  w ork  a t  p resen t being undertaken  
was the selection an d  im provem ent o f  seed stands th ro u g h o u t the coun try . T he 
estab lishm ent and m ain tenance o f  seed o rchards an d  H ybrid isation .

Wednesday, M ay 3rd (Morning)— Visit to Lowther Estates— (The Earl of 
Lonsdale)

The L ow ther E state com prises o f  approx im ate ly  72,000 acres o f  w hich ju s t 
under 4,000 acres are ded icated  w oodland . T he soil varies from  red sand  stone 
to heavy clay, there are also extensive areas o f  lim estone ou tc rop . A verage 
annual rainfall is 36 inches.

A fforesta tion  o f  an  A rm y cam p site a t E lysian F ields was seen. H oles had  
been blow  in the concrete bases w ith  gelignite an d  as som e ea rth  w ork  was go ing 
on nearby  surp lus soil w as carted  an d  dum ped  in  th e  holes. C ost o f  b lasting  an d  
carting  o f  soil was sta ted  to  have been £20 per acre. T he area  was p lan ted  w ith  
Japanese larch , Scots p ine an d  sycam ore an d  is now  established. L ast year the 
area was p lagued w ith  voles so it was decided to  spray  the a re a  using a trac to r  
m ounted  sprayer w ith  “ T oxaph ine” a t  the ra te  o f  \  gall, p e r acre. C ost o f  
“ T oxaph ine” was 5 5 /-  p er gall. C ost o f  sp ray ing  includ ing  sp ray  4 5 /-  per acre. 
N o live voles were seen afte r spraying an d  tw o dead  rab b its  an d  a dead  hare were 
found  in  the enclosure.
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O pposite  E lysian Fields a stand  o f  mixed hardw oods was being th inned  by 
studen ts a ttend ing  a six w eek forestry  course under the instruction  o f  F o reste r 
In s tru c to r S. B etterton  (F orestry  C om m ission).

A  to u r  o f  Y anw ath  W ood was m ade and  a sm all s tand  o f  Abies alba (1922) 
was seen, also pole stage stands o f  N orw ay spruce, S itka spruce, Japanese  larch 
an d  Sycam ore. A g roup  o f  Scots pine was seen; these are know n as the 
B arbados P ines, the seed having been b rough t to  this coun try  by a fo rm er L ord  
L onsdale from  the B arbados. They are reputed  to  be 230 years old, one tree 
w hen m easured had  a Breast H eight Q u arte r G irth  o f  32 in. and  an estim ated 
volum e o f  over 300 cu. ft.

T he E sta te  Sawmill was inspected, a small m odern  mill w ith bandsaw s for 
b reaking  dow n an d  re-sawing, a small c ircu lar saw for po in ting  stakes, a m ortice- 
ing m achine and  a pressure tanalising  p lan t. D aily o u tp u t o f  converted  m ateria l 
is a ro u n d  1,200 cu. ft. and  a t presen t they have large o rders fo r sawn and tana- 
lised posts, stakes and  rails for fencing B rita in 's new  m otorw ays.

Wednesday, M ay 3rd (Afternoon)— Visit to W inderwath-(H. W. D . Pollock)
A  sm all estate w ith approx . 245 acres o f  w oodland . Soil— light sandy gravel 

w ith glacial boulders, situated  near to  the river Eden and  subject to  early  and 
late frosts. R ainfall approx . 28 in.

T ipperary  W ood was inspected, Scots p ine w hich was p lan ted  3 ft x  3 ft. 6 in. 
in 1929 and  n o t touched  until 1947 when brashed an d  th inned  the follow ing year 
now  responding  to  thinning. T here are som e nice W eym outh  P ine on ride sides 
w ith  som e patches o f  na tu ra l regeneration . In  the sam e w ood a five acre block 
o f  E u ro p ean  la rch  was clear felled in 1953 and is now  restocked w ith  na tu ra l 
regeneration  o f  Scots pine and E uropean larch.

A  w alk th rough  Low M oss W ood show ed a w ilderness o f  birch and  alder 
on  deep p ea t; drainage is a problem  as this w ood is ab o u t the sam e level as the 
river Eden. O dford  W ood was inspected which con tained  a small stand  w hich 
was p lan ted  in 1929 w ith  D ouglas fir, th inned  1951 and  a large a rea  o f  b irch  
scrub  w hich has been cleared leaving overhead  shade o f  various densities and  
u nderp lan ted  w ith  various species m ainly W estern hem lock, D oug las fir and  
T h u ja  all o f  w hich are grow ing well in spite o f  the fact th a t the area is- subject to  
severe spring frosts.

A  W olseley Swipe m ounted  on a L and  R over was seen and  a Jo-B u b rush  saw 
an d  Jo-B u w eeding scythe were dem onstrated .

Thursday, M ay 4th (Morning)— Visit to Thirlmere Waterworks W oodlands- 
(Manchester Corporation)

T he ca tchm ent area  o f  T hirlm ere is approx . 10,000 acres, the soil is red- 
b row n an d  fertile in the valley b o tto m  w ith bare rock  an d  p ea t a t the higher 
elevations. T he m ore fertile parts  have been afforested, the general p a tte rn  o f 
p lan ting  being D oug las fir in the valley w ith  larch  on  the in term ediate  sites and 
N orw ay spruce, S itka spruce an d  Scots pine a t the h igher elevation. R ainfall 
varies from  80 in. to  120 in. per annum .

A  fine s ta n d  o f  D ouglas fir w as seen a t L ow banks. Age 53 years, average 
heigh t 95 ft., volum e 5,500 cu. ft. per acre, 165 stem s per acre. This is a F orestry  
C om m ission R egistered Seed S tand  and  has rem arkab ly  clean stem s; this is 
p robab ly  due to  the fact th a t original spacing was 4 ft. x 4 ft. an d  th a t th inn ing  
has been som ew hat delayed.

A n  area  know n as “ The Swirls” was visited and  som e stands p lan ted  from  
1909 to  1912, Scots pine, E u ropean  larch, S itka spruce an d  Beech were seen;
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grow th was generally  good b u t ra th e r p o o r on  the p la teau  w hich is ju s t  over 
1,000 ft. above sea level. W e w ere to ld  th a t there are som e fine views from  this 
area bu t un fo rtu n a te ly  it was rain ing  a t the tim e and  visibility was ra th e r  poo r.

Thursday, M ay 4th (Afternoon)— Visit to Grizedale Forest
G rizedale F o rest is a com pact a rea  o f  7,364 acres all w ith in  the L ake D istric t 

N ational P ark . 5,800 acres (approx .) are un d er p lan ta tio n , approx . 800 acres o f  
agricultural land  an d  the rem ainder aw aiting  plan ting . T he soil is free d rain ing  
an d  is derived from  Silurian shales slates. R ainfall— 70-90 inches. V egetation  
m ainly M o o rlan d  G rasses, B racken, hea ther an d  V accinium . P lan ting  com m en­
ced in 1937; the m ain  species used were S itka spruce, E u ro p ean  larch, Japanese 
larch and  Scots pine.

The H ailw ood  H ybrid  L arch  Seed O rchard  was visited. T he o rch a rd  co n ­
sists o f  five scattered  E u ro p ean  larch  trees (P. 1860) w hich have been classified 
as plus trees, beneath  these are ro o t stocks w hich w ere p lan ted  an d  grafted  in 
1954 w ith scions from  five Japanese larch  chosen  fo r vigour, straigh tness o f  stem  
an d  relatively narrow  crow n. T he five E u ro p ean  la rch  plus trees a lready  grow ­
ing on  the site have been reinforced  by ad d itio n a l g rafts p lan ted  a t ran d o m  
am ong the Japanese larch.

F low ering on  the g rafted  p lan ts w as light, ow ing to  the dull w et sum m er o f  
1960. A tten tion  w as d raw n  to :

(a) C on tro lled  po lina tion  techniques fo r ob ta in ing  progenies o f  know n 
parentage.

(b) G rav im orph ic  flow ering responses (B ranches tied dow n to  stem  to  induce 
flowering).

(c) T he good shape o f  the grafts o f  certa in  p a re n t trees (i.e. 301 G lendye).
(d) T he shape o f  the progenies o f  the p a re n t plus trees w hich occur as 

n a tu ra l R egeneration .

T he P ropagation  C en tre  was visited. I t  is com prised  o f  a w alled garden, 
glasshouses, a heated  p ro p ag a tio n  fram e an d  ou tbu ild ings. T he w alled garden  
is used fo r:

(a) P erm anen t Seed Beds— used fo r raising  seedlings fo r roo tstocks.
(b) R aising R oo tsto ck s— by lining o u t to  p roduce 1 +  1 +  1 o r 2 + 1  tran s­

plants.
(c) S tool an d  Layer Beds— con tain ing  cloves o f  L o ndon  P lane, Cupresso- 

cypciris leylandii an d  M etasequoia glyptostroboides.
(d) Picea om orika  E xperim ental Seed P lan ta tio n — progeny o f  good Picea  

om orika  from  P etw orth , Sussex. V arious stem  gird ling  an d  ro o t p ru n ­
ing trea tm en ts have been m ade to  in itiate  early  flowering.

(e) T ree d isplay— a su rro u n d  on  tw o sides o f  the  garden  con tain ing  es tab ­
lished g rafted  p lan ts o r roo ted  cu ttings from  som e no tab le  trees grow ing 
in N .W . England.

T he glasshouses are used fo r g rafting  an d  are electrically h ea ted  to  keep soil 
tem peratu re  above 4 0 °F .; special lighting  facilities have been installed  to  
extend the n a tu ra l day  length. S torage o f  grafts w as explained an d  different 
types o f  g rafting  dem onstra ted . T he hea ted  fram e is used  for the m ass p ro p ag a­
tio n  o f  L eyland cypress by roo ted  cuttings. P a r t o f  the fram e is electrically 
heated  an d  p a r t is used fo r bedding  o u t an d  h arden ing  off successfully roo ted  
plants.

A  b rie f visit was m ade  to  the D eer M useum  w hich con tains m ostly  the heads 
an d  skins o f  R oe an d  R ed  D eer b o th  o f  w hich are com m on a t G rizedale.
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“ G o u ro c k ” 8 ft. polythene netting  fo r D eer fencing was dem onstra ted . C ost 
£8 10s. Od. per 100 yards ob ta inab le  from  G ourock  R opew ork  C o., L iverpool.

Friday, M ay 5th (Morning)— Visit to Lingholm Estate-(Viscount Rochdale 
O .B.E.).

T he estate con tains a b o u t 400 acres o f  w oodland . T he soil is sandy and 
gritty  overlying Skiddaw  Slate. R ainfall approx . 65 inches.

A  w alk  up in to  an  area  know n as “ Swinside” was taken  an d  E uropean  larch, 
p lan ted  1925, w hich h ad  been heavily th inned  an d  u nderp lan ted  w ith  D ouglas 
fir in  1953, was seen. T he m eeting agreed th a t m ost o f  the larch  shou ld  be re­
m oved as soon  as possible. F u rth e r  up the hill Japanese larch  had  been plan ted  
w ith  Beech groups in 1953. T he site was apparen tly  too  good for Japanese larch  
an d  the ir v igorous grow th  had shaded  o u t m ost o f  the Beech.

N ea r to  the shore o f  D erw entw ater som e fine specim ens o f  Silver fir. and 
Scots pine were seen, one silver fir m easured 40 in. Breast H igh Q u arte r G irth , 
estim ated heigh t 130 ft. an d  sta ted  to  be approx . 130 years old.

T here was also a very co lourful and  in teresting  collection o f  special rh o d o d en ­
drons and  azaleas.

Friday, M ay 5th (Afternoon)— Visit to Manesty and Brandlchow W oods-(National 
Trust)

This p roperty  was bough t by public subscrip tion  in 1902 and was the first 
p roperty  acquired  by the N ational T rust in the Lake D istrict.

In  M anesty  W ood som e fine E uropean  larch, p lan ted  1860 approx . were 
seen, one elite stem  was stated  to  have m easured 93 ft. h ighX  7 ft. g irth  in 1955 
an d  99 ft. h igh x 7 ft. 2^ in. g irth  in 1960. The F orestry  C om m ission have taken 
scions fo r g rafting  from  this tree.

M uch  na tu ra l regeneration  o f  Scots pine and E uropean  larch  was seen and a 
lo t o f  w ork  was being done to  rem ove weed species w hich were m ainly Birch an d  
M o u n ta in  Ash.

A  circuit o f  L ake D erw entw ater was m ade by launch , when G rea t W ood, 
S table Hills P ark , F ria rs C rag  an d  the Isthm us was seen.

T he m eeting dispersed a t 4.30 p.m .

T he to u r was full an d  extrem ely interesting an d  instructive; un fo rtunate ly  
there was so m uch to  see an d  hear th a t there was little tim e for discussion.

FO R EST M E C H A NISA TIO N  C O U R SE OF TH E N ET H ER LA N D S LAND  
D EV EL O PM E NT A N D  RECLAM ATION SO CIETY, A R N H E M -July 1961

By

M . A. C O L L E Y  
A ssistant Forester, New  Forest

Introduction
This course, one o f  several run  under the auspices o f  the I.L .O ., was held at 

the very fine College o f  the N ederlandsche H eidem aatschappij (N etherlands 
L and  D evelopm ent an d  R eclam ation  Society) in Sonsbeek P ark , A rnhem . This 
o rganisation , a private body, pioneered the vast land reclam ation projects un d er­
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taken  by the D utch , in the ir battle  aga inst the sea. N on-p ro fit m aking , its aim s 
are now  extended to  p lan ting  an d  m anagem en t o f  forests an d  reserves, regu la tion  
o f w ater-supply  in  ru ra l areas, d ra in ing  an d  irrigation  (surface an d  sub-soil), 
land-levelling, bu ild ing  o f  roads fo r ag ricu ltu ra l purposes, fa rm  arch itec tu re , 
fisheries research  an d  exp lo ita tion , an d  construc tion  o f  recreation  centres an d  
grounds. A bove all, the m ethods o f  irrigation , d rainage an d  w ater-levels are 
constan tly  under review. A ll parks, pub lic  recreation  g rounds an d  roads are 
constructed  in con su lta tio n  w ith the society, an d  all private w oodlands ad m in ­
istered by them . P articu larly  no ticeable w hen travelling  th ro u g h  H o llan d  is the 
roadside p lan ting  o f  trees, usually  tw o o r th ree row s o f  h ard w o o d s; beech, 
pop lar an d  w illow  seem ed very com m on. T hus the influence o f  the Society can  
be seen th ro u g h o u t H olland , in tow n and  co u n try  alike, its guiding hand  greatly  
adding to  the aesthetic a ttrac tio n s  and  am enities o f  the land.

The College, how ever, is sta te-a ided , p rov id ing  com prehensive courses fo r 
the technical sta ff o f  2,300 an d  labou ring  sta ff o f  up  to  30,000. T he follow ing is a 
report on  the M echan isation  course, a ttended  by th ree F o restry  C om m ission 
Foresters, an d  one S cottish  P rivate W oodlands represen tative, the  rem ain ing  
twelve being M anagers an d  A ssistan t W oodland  M anagers o f  the Society.

M onday, Ju ly  10th
W elcom e by the College P rincipal, H err van H attem , an d  his assistan t, H err 

Druyff. T here follow ed a  general in tro d u c tio n  to  D u tch  m ethods an d  use o f  
small han d -o p era ted  m achines, m ainly  pow er saw s: the Supervisor m ust be 
prepared to  in stru c t an d  check m ain tenance and  use o f  m ach ines; the system  
being fo r the em ployer to  purchase saws an d  give to  w orker, correspondingly  
reducing rates, w hich are set by the G overnm en t th ro u g h  nego tia tion  between 
W orkers’ U nions, L andow ners an d  the Society. These are “ m inu te” rates, thus 
rem aining constan t, an d  includ ing  fuel, oil and  spares supplied by em ployer. 
M echanical w ork  n o t always cheaper b u t easier and  quicker, thus saving in time.

Advantages: (1) M ore w ork.
(2) Easier w ork.
(3) C heaper w ork(?).

Disadvantages: ( I)  G rea te r acciden t ra te  (n o t so frequen t, b u t w orse acci­
dents).

(2) D eafness caused by noise o f  pow er saws.
(3) W o rk  needs to  be m ore highly o rganised— m achines 

kep t em ployed as m uch  as possible.
Some figures were quo ted , w hich ind icated  an  overall tim e saving, using 

pow er saw, o f  22 %.
In  the a fte rnoon , we were divided in to  pairs  fo r pow er saw  w orking, each  

pair being m ade responsible for the ir ow n m ach ine’s cond ition , cleanliness, 
sharpness o f  chain , spares, pe tro l and  oil. Types o f  saw  w ere:

Solo D o lm ar C P
Stihl D o lm ar C F
H om elite D o lm ar T yphoon

Jo b u
I have follow ed slides on the 2-stroke engine, then  a  film on  the sam e subject. 

Tuesday, Ju ly  11th
A ssem ble 0800 hours, an d  travel by ca r th ro u g h  Scots p ine M o th er T ree 

areas to  w here som e S.P. o f  10-30 H oppus con ten t had  been felled and , peeled,
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extracted  to  rideside, as is the D u tch  practice. T here, all the saws w ere laid o u t 
w ith  the ir tools, and  an  in troduc tion  to  the saws w ith  in struc tions and  tips for 
use were g iv en :

(1) C hain  m ust by ju s t tigh t enough  to  be pulled ro u n d  b ar, using tw o 
fingers only.

(2) Som e saws have au to m atic  oiling (D olm ar, Stihl), o thers m anual (Solo, 
H om elite).

(3) C hain  tension ing  is by serrated  blocks and  lever, o r screw.
(4) Only essential too ls such as p lug  spanner, chain  tension ing  too ls, and

screw driver, shou ld  be taken  in to  w ood ; o thers left a t a cen tral po in t.
(5) O ld sum p oil should  no t be used fo r chain  lub rication  because o f  m etal 

particles in suspension, but a cheap  new oil is perm issible.
(6) Use pou rer cans, never funnel, because o f  d irt accum ulation  in latter.
(7) A lways clean off saw afte r filling.
(8) U se o rd inary  oil in petrol m ixture, as “ self-m ixing” ingredients cause

an  incorrect m ixture.
(9) S tarting— choke ou t, p u t foo t on one handle, lean w eight on o ther, set 

th ro ttle  and  give short, sharp  pull.
(10) C arry ing— always w ith b lade tow ards rear for safety.
(11) C om m ence saw ing a t tip  o f  tree, w ork tow ards bu tt.
(12) W hen engine idling, chain should  becom e sta tionary , otherw ise a fau lt 

in th ro ttle  setting, o r the centrifugal clutch, is indicated.
Use o f  the saws in bucking (cross-cutting) was dem onstra ted , also the very 

effective use o f  the Sapie fo r tak ing  the weight, an d  general hand ling  o f  the 
tim ber. W e w ere then let loose in ou r pairs to  con tinue bucking the ready- 
m arked  vast num ber o f  trees.

A fter lunch  we were in troduced  to  the extrem ely po p u la r gam e o f  volleyball. 
In  fact, we Englishm en had  barely digested o u r m eal, w hen o u r com rades slung 
a net between tw o convenient trees, then everyone began, w ith  qu ite horrify ing  
vigour, to  bea t a foo tball across a t one ano ther. H ow ever, we jo ined  in. and  
instead o f  finding ourselves tired  a t the end, were rem arkab ly  inv igorated . It 
seems th is gam e is widely recom m ended fo r cu ltivating  free m ovem ent, an d  is 
certain ly  very popu la r. D uring  the course, we all becam e quite adep t, and  as 
keen as any. G rea t em phasis th ro u g h o u t was laid on technique and m ovem ent, 
tim e being allow ed fo r F o rest W orkers to  have G ym nastics and  volleyball 
regularly.

A fterw ards we continued  bucking until 5 p .m ., when we retu rned  to  the w ork ­
shop  an d  cleaned dow n o u r saws.

In  the evening, the B ritish con tingen t was taken by M r. van H atten  on a to u r 
a ro u n d  N ijm egen area. T here, a 1500 acre area  o f  forest belongs to  the tow n, and 
is run  by th e  H eidem aatschappij, com bining practical fo restry , an d  a recreation  
area  for the tow nspeople, add ing  greatly  to  the beauty  and  facilities o f  the tow n. 
W e then visited the G roerbeek  C anad ian  W ar C em etery, w hich was beautifully  
m ain ta ined , as was also the C em etery an d  M em orial to  the A llied A irbou rne  
T roops. F ro m  the fo rm er we had  a fine pano ram ic view across the Reichw ald in 
G erm any. This was form erly  m ainly  hardw ood , but suffered the sam e fate  as 
m any o f  o u r B ritish F orests, being heavily felled during  the last w ar, then  subse­
quently  p lan ted  w ith  conifers. The actual tow n o f  N ijm egen was largely devas­
ta ted  during  the w ar, as was A rnhem , and  approxim ately  h a lf  com pletely  rebuilt 
on very a ttractive  m odern  lines. D uring  this to u r  we passed along som e fine 
exam ples o f  the Society’s w ork on the roads, these being finely surfaced, w ide, 
and  attractively  bordered  by hardw oods.
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T heory  an d  slides on  C hain  M ain tenance. A  chain  (O regon type) fo r a 
m odern pow er saw  consists o f  cu tters, rivets, drive links an d  tie straps am oun ting  
to  350-400 parts . T o  ob ta in  o p tim um  results an d  long chain  life, co rrec t m a in te­
nance, and care, are essen tia l:

(1) Oil new chain  con tinuously  w hilst idle runn ing  a t  n o t m ore th a n  h a lf  
th ro ttle  fo r five m inutes.

(2) C heck oil level regularly.
(3) Leave chain  in oil overnight.
(4) F it chain  on bar, check tension by pulling ro u n d  w ith  two fingers.
(5) C om m ence w ork  on sm all, soft tim ber.
(6) S top if b a r overheats.
(7) N ever file w ith  chain  in position  on bar.
(8) A lw ays ascerta in  th a t drive links fit flush aga inst tee th  o f  sprocket.

Wednesday, July 13th

Filing should  be done regularly, an d  the follow ing basic rules strictly  
ob se rv ed :

(1) T o p  plate filing angle 35°. This gives best cu tting  in a  wide range o f  
woods.

SHOULD NOT BE OVER I*

(2) Side plate angle 90°.

(3) T o p  plate cu tte r angle 60°.

(4) Use co rrec t D ep th  G auge Setting.
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T here are  num erous refinem ents, such as m ain ta in ing  1 /10 th  o f  file d iam eter 
above cu tter, an d  filing w ith a  ro ta ry  action , b u t p rov id ing  the above fou r rules 
are observed, the chain  will be sharp .

There follow ed a prac tica l dem onstra tion  o f  the princip les o f  filing, then  we 
sharpened  o u r ow n saw chains, finishing by b rush ing  off filings, assem bling saw, 
and  pack ing  up  tools. T hen  lunch  an d  volleyball.

In  the afte rn o o n  we travelled to  an  area  o f  40-60  ft. Scots pine m arked  fo r a 
strip  felling. Felling an d  trim m ing  by  pow er saw  w as dem onstra ted , afte r w hich 
we continued  felling in  pairs.

W ednesday evening lecture was on hand ling  o f  m ach ine : P ow er saw should  
only be used w here econom ical— use axe w here b e tte r; it is difficult to  get eight 
h o u rs’ solid w ork  from  saw— m axim um  experienced was six hours. I t  is possible 
to  use saw all day, b u t b e tte r to  have an o th er m an to  pu ll aside branches, etc., 
also m ore rest tim e needed. T he m ain  causes o f  tro u b le  are chain , b ar, and  
sprocket— engine gives little troub le . M an u al v. au to m atic  oiling— m anual 
p referab le fo r expert o p era to r, cold starting , and  heavy sawing. W hen choosing  
a m achine, the follow ing should  be co n s id ered :

(1) W eight— n o t m ore th an  27 lbs.
(2) Cost.
(3) Fuel requirem ents an d  consum ption .
(4) Servicing an d  spares— availability.
(5) C entrifugal clu tch  essential, m em brane ca rb u re tto r  preferable.

T he Solo has a  125 c.c. engine, th u s com bin ing  low  revving an d  long  life, 
while still developing 6 h.p. approx . I f  m achine ow ned by em ployer, m ain tenance 
should  be done in firm ’s tim e, if  w orkm an, in  his ow n tim e. O p era to r m ust be 
capable o f  do ing  ow n runn ing  repairs.

T echnique:

(1) H o ld  saw  loosely.
(2) F eet well ap a rt, knees bent.
(3) L et saw  feed itself.
(4) R est elbow  on knee.
(5) K eep engine low  as possible w hen cross-cutting.
(6) A void runn ing  chain  in to  ground.
(7) A lw ays leave uncu t hinge when felling.

Thursday, July 14th

0745-0900 hours. G ym nastics un d er Physical T ra in ing  In s tru c to r  in a 
school G ym nasium . T hen  lecture on  ign ition  covering the usual principles o f  
coil and  m agneto  ignition . This was follow ed by a prac tica l d em onstra tion  from  
1100-1230. A  tip  given, new  to  the w riter, was th a t a reddish  o r yellow  spark  a t 
p lug po in ts indicates a  p o o r condenser.

F o r  the prac tica l dem onstra tion , a  Jo b u  flywheel m agneto  was d ism antled  in 
the w orkshop , an d  fitting an d  checking o f  con tac t b reaker po in ts illustrated , then 
practised  by ourselves. F o llow ing lunch  and  volleyball, th is w ork  was con tinued  
in  the  afternoon .

Evening theory  was on float ca rb u re tto r— p arts  an d  principles, follow ed by a 
G eneral M oto rs  film on the 2 an d  4 stroke engines.
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A ssem ble in w orkshop— d em onstra tion  an d  p rac tia l w ork  on  rem oval o f  
chain links by d ifferent m e th o d s :

(1) S andvik  ham m er an d  block.
(2) O regon “ R ivet S p inner” . V ery efficient, b u t a  bench  too l.
(3) Peterson  “ Vice G rip ”— a universal to o l fo r use in  the w ood.
One p o in t to  no te  was th a t w hen fitting new  link  to  o ld  chain , the new  dep th  

links an d  cu tters  m ust be filed to  sam e d ep th  an d  leng th  o f  the others.

W e then travelled  to  the w ood, w here back -cu tting  an d  w edging a lean ing  
tree was dem onstra ted . T he princip le to  observe on a  sm all tree is to  rem ove the 
saw as soon as it is felt to  p inch , then  wedge over. O n a  la rger tree, saw  u n til b a r 
is far enough  in  tim ber to  enable a  wedge to  be inserted , then  ease b a r  b ack  h a lf  
an inch. T hen  wedge, an d  shou ld  wedge to u c h  the chain , m ovem ent can  
im m ediately be observed before any dam age is done. Alum inium  wedges are  
essential.

W e then con tinued  felling for the rem ainder o f  the day, then  re tu rned  to  
w orkshop, cleaned o ff saw, rem ove b ar an d  chain. W ash  la tte r  in  petro l, 
sharpen, b rush  off filings, then soak  in “ M olyko te” fo r  five m inutes. This con­
tains M olybdenum  D isulphide, w hich has w ell-know n persis ten t lub rication  
properties, and  greatly  reduces w ear, thus lengthening chain  life. C lean a ir  filter 
and re-assem ble saw.

Saturday, July 15th
This accoun t w ould  n o t be com plete unless o u r m em orab le  visit to  th e  

Polders w as included. W e o f  the B ritish  C on tingen t w ere taken  by H err D ruy ff 
to  the Z uyder Zee, w here we saw  land  being reclaim ed by the  apparen tly  sim ple 
expedient o f  d redging a  channel in the sea, construc ting  banks, th u s m ak ing  a 
dyke, then  pum ping  the sea ou t, reclaim ing th is land  from  the sea. These areas 
are called po lders, an d  in  fact constitu te  a  gigantic fea t o f  civil engineering. T he 
story  o f  D u tch  land  d rainage is an  im pressive one, an d  its success can  be m easur­
ed from  the fact th a t w ithou t the dykes along  the river banks, lakes an d  sea 
coasts, m ore th an  tw o-fifths o f  the entire co u n try  w ould  be u nder w ater. The 
density o f  p o p u la tio n  is 40%  grea ter than  G re a t B rita in , so from  th a t fact alone, 
the im portance o f  land  rec lam ation  can  be gauged.

W e m et a S tate F orester, M r. O verbeek, w ho is in charge o f  afforesting  his 
allocation o f  the new 130,000 acre E astern  P o lder, w hich w as only d ra in ed  1957. 
N atu ra lly  enough , the p o o re r soils (bou lder clay, etc.) are a lloca ted  to  F orestry . 
Five h u n d red  acres w ere p lan ted  au tu m n  1957 an d  spring  1958, includ ing  estab ­
lishm ent o f  a liighly m echanised nursery , w hich we visited. N o tew orthy  po in ts 
were:

(1) P lan ting -ou t m achine w hich set 10,000 p lan ts p er h o u r (5 lines).
(2) A  m an costs 4 gu ilders/hr. T ra c to r  3^ g ./hr.
(3) H oeing, lifting, p o p la r lifting, drainside m ow ing, are all m echanised 

operations.
(4) 110 acre nursery  ru n  w ith  only 6 m en.
T here are ditches every 24 m etres, lined w ith  a lder w indbreaks. A pparen tly  

the m ain  p lan tings a t the m om en t are pop la r, as a p ioneer species, und erp lan ted  
w ith alder. W e saw  pop la rs 23 ft. h igh  P .58 (“ gelrica” , “ ro b u s ta ” , “ se ro tin a” , 
tremula: 1.240). T he alder is used to  keep dow n weed grow th, an d  because it 
needs very little n itrogen . T he soil has a very h igh  P H  value, accoun ting  largely 
for the p o o r S.S. we saw. Som e very sw am py land  w as sow n w ith  Phragm ites

Friday, July 16th
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(rush) from  the air, and , due to  the high evapo ration  rate, it was possible to 
w ork  the g ro u n d  the follow ing year, and  p lan t poplar. These w ere ob ta ined  from  
a variety  o f  sources, including O xford, bu t so far no variety  has been found  w ith 
no a tten d a n t troub les: (rusts, canker, crooked  grow th, etc.).

A fter lunch  we visited the o lder N o rth  E astern  Polder, opened 1942. A l­
th ough  the new  one had  had  good  roads already, houses were m ainly in sm all 
g roups, w ith no m ain tow ns yet, w hereas driv ing along  the N o rth  E astern P older, 
it was difficult to  believe th a t only  19 years ago we w ould  have been 15 ft. below 
the sea; there is a cen trally  situated  m ain tow n and  m any villages an d  farm s— 
all state-ow ned. T he roads are superb , all lined w ith  poplars, usually  three 
rows, up  to  80 ft. tall.

A ltoge ther this was a m ost m em orable visit, it being particu larly  uncanny to 
reach  the edge o f  the Polder and  have to  clim b up to  look o u t across the sea, 
then , looking  back, see the land 15 ft. below.

Monday, July 17th

A ssem ble in filing shop. H ere each  m an has his ow n vice and  d raw er c o n ­
ta in ing  a full set o f  sharpening  too ls: w allet o f  files, 40° tem plate , ruled card  6 0 ’ 
fo r filing guide, ham m er and  anvil, ca rb o ru n d u m  stone, saw  set, set gauge, 
m irro r. F irs t o f  all filing o f  a circu lar b ranchcu tte r saw was dem onstra ted  in the 
fo llow ing  steps:

(1) H old  b lade in jig — revolve against file to  m ain ta in  consistent radius

(3) F ile gullets to  this depth .

(4) File co rrec t angles on  teeth, leaving ju s t a needle-point flat visible. I f  this 
p o in t is filed off, the height is reduced, m eaning th a t this to o th  is no t 
do ing  any w ork. T est angle w ith 40° tem plate.

(5) R u b  each  side o f  blade w ith ca rb o ru n d u m  stone to  rem ove burrs.

(6) Set to  -6 --7  mm.

W e were all then set to  w ork  applying these principles to  filing a variety  o f  
saws.

(2) Scribe line a t base o f  teeth  to  correct dep th  (14-15 mm.).
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O ne p o in t th a t im pressed the  w riter w as the use o f  a  m irro r  to  show  m ost 
graphically how  one stroke to o  m any  w ith  the  file will reduce the  heigh t o f  a 
too th , rendering  it v irtually  ineffectual.

Tuesday, Ju ly  18th
L ecture on fau lt-find ing  in pow er saws. T he p o in t was m ade th a t fau lts are 

alm ost invariab ly  caused by m alhandling . D aily  m ain tenance shou ld  n o t be 
neglected, co rrec t fuel/oil m ix ture used, and  co rrec t h ea t ra ting  spark -p lug  fitted. 
F au lts can be divided in to  tw o categories: (1) Fuel, usually  avoidable by keeping 
fuel and filters clean, and  (2) Ign ition— often  spark  plug. O rd inary  oil shou ld  be 
used, as in self-m ixing oil, 20%  is non-lubricating .

W e then travelled  to  the w ood once m ore, w here a  d em onstra tion  o f  ra tio n ­
alisation o f  “ one-m an”  w ork  w as given; th is is really p a r t  o f  the  separate  
rationalisation  course, bu t was show n fo r in terest:

(1) C om m ence back-cu t w ith bushm an.
(2) C u t small th ro a t (3 lb. Iltis axe).
(3) C on tinue cu t th ro u g h  w ith bushm an .
(4) P ush tree dow n, using lever up  the tree (peeler).
(5) Axe o ff sloven o r “ b ea rd .”
(6) T hrow  axe to  first branch .
(7) Peel from  b u tt to  first b ranch , using co rrec t techn ique— bending  knees, 

flowing stroke, back straigh t.
(8) T hrow  Peeler to  end o f  tree.
(9) Sned out.

(10) T u rn  tree— locate w ith can t hook to  prevent rolling.
(11) Sned o th e r side.
(12) Peel o the r side.

W e then con tinued  felling w ith  pow er-saw s, trim m ing  an d  som e peeling, to  
the end o f  the day.

There was an evening lecture, w ith slides, on  chain  saw safety.

Accident Analysis:

USING M IR R O R  ERROR M AGNIF IED  DOUBLE

[)

Felling
Bucking
W orking  to o  close to  o thers 
Branching
C hanging  position  w ith pow er saw 
M iscellaneous

Dress correctly w ith p ro p er long  boots, hard  h a t, goggles an d  earplugs when 
using chain saw, gloves.



34 JOURNAL OF THE FORESTRY COMMISSION

H andling— Alw ays keep back  stra igh t if  possible, bending from  the  knees. 
U se a chain  p ro tec tion  (ru b b er o r  canvas). C arry  w ith  blade to  rear.

Felling— U se co rrec t m ethods, bearing in  m ind :
(1) D irec tion  o f  wind.
(2) L ean  o f  tree.
(3) Incline o f  g round .

W hen push ing  a tree dow n, always use a  ro d  u p  the tree to  ob ta in  ex tra 
leverage.

Boring— do as little as possible, as chain , b a r an d  engine take a  heavy beating . 
N ever  p u t one fo o t on  tree w hen bucking.
Fire Prevention: (1) N o  sm oking w hen re-fuelling.

(2) W ipe saw  afte r re-fuelling.
(3) K eep con tainers well m arked.

W ednesday, Ju ly  19th
A ssem ble in  w orkshop , service saw, file chain. T hen  travel to  beech w ood 

fo r dem onstra tion  and  practice on  felling hardw oods. T he D u tch  ra te  is 3 cents 
p e r cm. o f  B reast H eight circum ference. I t  to o k  H err Folsche, a very proficient 
in struc to r, one h o u r to  tr im  off buttresses, fell, an d  com pletely trim  o u t an d  cu t 
co rdw ood  lengths o f  a  fair-sized beech tree o f  203 cms. b reast heigh t circum fer­
ence.

= 2 0 3 x 3  (cents)
=  6 0 9 = 6  guilders

=  12 shillings in 1 hr.

T he rest o f  day  was spen t in p rac tica l felling, bucking  and  co rd ing  u p  the  m arked  
beech trees.
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0745-0900 hours G ym nastics, follow ed by a  d em o n stra tio n  o f  an  A G R IA  2- 
wheeled trac to r  an d  trailer. This is a very versatile m achine in cp o rp o ra tin g  a 
differential lock, G ro u n d  Speed an d  Engine Speed P .T .O ., w heel an d  p ro p sh aft 
brakes. H ow ever, the  prices, in  H o lland , o f  approx . £450 fo r the tra c to r  and  
£250 fo r the tra iler seem ed ra th e r  prohibitive.

W e then travelled  to  the H eidem aatschappij M achinery Research W orkshops 
and offices, som e distance ou tside A rnhem . A s far as we could  tell, th is es tab ­
lishm ent co rresponded  very closely to  the F o restry  C om m ission M achinery  
R esearch W orkshops a t Alice H olt, F a rn h am , covering sim ilar fields, b u t ra th e r 
m ore extensive by reason o f  the vast am o u n t o f  L and  R eclam ation  equipm ent. 
D ealing briefly w ith  forestry  m achinery  only:

(1) T he “ R o tasp a” R o ta ry  Spade P lough ; com pletely cu ltivated  by an 
unusual m ethod  by w hich row s o f  spade-like tines ro ta te  and tu rn  w ith  a 
sim ulation  o f  a digging action . R a th e r  com plex gearboxes a t base o f  
each tine.

(2) B orer used fo r p o tho ling  trees. Bores u p  to  2 \  ft. deep up  to  100 per 
hour. Possibility  fo r P op lars, o r la rger trees th a n  o u r usual 1 +  1.

(3) A  type o f  B uckrake fo r push ing  together b ru sh  in  prep , g round  o p era ­
tions.

(4) English P lan ting  o u t M achine— som ew hat m odified.
(5) Swedish scarifier— m akes screefs a t regu lar in tervals fo r p lan ting . W e 

saw som e w ork  th a t had  been done w ith  th is m achine, and  were n o t 
im pressed.

(6) G erm an  P lan ting  M achine (2 units). N o t differing vastly from  the E ng­
lish m achine.

(7) A  vast p lough  for reclaim ing m o orland  areas. This p loughs 3 ft., and 
mixes u p p er an d  low er soils. D raw n  by one o r tw o D .6  trac to rs. T here 
are o th e r p loughs o f  th is type, apparen tly , w hich p en e tra te  up  to  6 ft.

W e then re tu rn ed  to  the lecture ro o m  fo r theory  on engine fault-finding. The 
principles expounded  were the sam e as fo r any  I.C . engine.

In the afte rn o o n  a  very in form ative lecture w as given on  detection  o f  fau lts in 
the C hipper C hain , an d  the ir rem edy, illu stra ted  w ith  slides. A  selection o f  the 
faults and rem edies is rep roduced  here:

A. Drive links
(1) W orn  tang.

Cause: Shallow  b a r  groove.
R em edy: R e-groove bar.

(2) D am aged  tang.
Cause: C hain  pile up  on  sprocket

w hen chain  breaks.
Rem edy: R eplace dam aged  drive links.

(3) Incorrectly  sharpened  cu tters 
causing drive links to  w obble in 
bar.
R em edy: R e-groove if  possible, o r 

replace bar.

Thursday, July 20th
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(4) U neven side wear.
Cause: In co rrec t filing o f  cu tters on

one side o f  chain  only.
R em edy:  File chain  correctly . I f

troub le  persists, replace bar.

(5) Scars on  side o f  drive links.
Cause: L oose chain  jum p in g  bar, o r

hanging  up  on  hard  tip  bar.
R em edy: A d just tension ; inspect bar 

entry.

(6) F ro n t po in t w orn  on side.
Cause: S tocking inside o f  b a r rails

a t entry , o r d ir t behind b ar 
m oun ting  pad.

R em edy:  R efunnel baventry . C lean off 
b ar m oun ting  pad  to  line up 
b ar an d  sprocket.

(7) F ro n t o r back  peened.
Cause: Im p ro p e r cha in  fit an d /o r

p ro longed  chain  shatter.
R em edy:  R eplace sprocket.

(8) Back rounded .
Cause: C hain  o u t o f  p itch  w ith

sprocket.
R em edy:  N ew  sprocket m ay help, b u t 

chain  a lm ost gone.

'o o

B. Cutters and Tie Straps
(1) Condition: Excessive heel w ear on  cu tters  an d  opposing  tie straps. 

Cause: C hain  to o  loose; incorrec t filing.
R em edy: A d just cha in  tension ; file chain  correctly .

(2) E xtrem e w ear on  all cu tters, tie straps an d  drive-links.
Cause: P ush ing  dull chain  w ith  high d ep th  gauges.
R em edy:  A d just chain  tension, refile, and  re-groove bar.

(3) C oncave cu tters an d  tie strap  bo ttom s.
Cause: C hain  to o  tight. Leads to  cracked  tie straps due to

heating . O bvious loss o f  pow er.
R em edy:  A d just chain  tension.

C. Tie Straps
(1) Edges bu rred  and  no tch  peened.

Cause: C h a in  sh a tte r due to
loose chain  an d  im proper 
filing.

R em edy: R eplace sp rocke t; ad ju st chain.

(2) N o tch  peened.
Cause: N ew  chain  on w orn  sprocket.
R em edy:  F it new  sprocket.

ovcr-
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(3) B attered fron ts o f  tie straps an d  cu tters.
Cause: C hain  s trik ing  b a r  a t  entry.

S procket d iam eter too  sm all, 
cha in  to o  loose.

Rem edy: P roper com bination  o f  chain  
an d  b a r ; co rrec t tension ; fit 
new cha in  if  jo in ts  too  tight.

D. Depth Gauges
(1) Shiny to p  o f  dep th  gauge.

Cause: Set too  high.
R em edy: Low er (file).

(2) F ro n t co rner w orn.
Cause: Filed too  low ; loose chain.
R em edy:  A djust chain  tension.

(3) D epth  G auges n o t uniform .
Cause: Incorrect filing.
Rem edy: Use O regon “ G u ag it” o r sim ilar dep th  se tting  too l w hen filing.

E. Sprocket
W orn  sprocket.
Cause: C hain  cha tte r.
Rem edy: A djust chain  tension ; fit new  sprocket.

Bar Entry
W ear a t b a r  en try  caused by cha in  strik ing  bar. F unnel b a r  correctly , (file). 

Friday, Ju ly  21st
A ssem ble in w orkshop . C lean  o ff an d  file cha in  saws. T ravel to sam e area  o f  

w oods as on W ednesday. T here  we used the Jobu , S tihl and  D o lm ar scrub- 
cutters, w hich are circu lar saws m oun ted  on  shafts a ttach ed  to  the pow er saw 
engine unit. These are a ttached  by harness to  w ork  a t on e’s righ t o r left side. 
We had a dem onstra tion , then  used all the m achines ourselves on  a dense area  o f  
weed grow th  including som e scrub o ak  an d  o ther w oody stem s up  to  2 inches 
diam eter, w ith  w hich all the scrubcu tte rs dea lt quite easily. T here could  be som e 
application  in E ngland for w eeding, particu la rly  in  dense grasses, b u t there has 
been an  F.C . trial and  H .Q .M .D .C . R epo rt issued on  the W iesel, a  sim ilar type 
o f m achine.

We all then  re tu rned  to the w orkshop  fo r a  d em o n stra tio n  o f  th e  A .S .A . 
Propane Sprayer. This com prises a  cylindrical co n ta in e r fo r w eedkiller such  as 
D alapon , an d  a sm aller cylinder o f  P ropane  G as, w hich m ain ta ins a co n stan t 
pressure in  the m ain con tainer, difficult w ith  o u r air-pressure sprayers. Coverage 
by the usual boom  w ith nozzles, and  the w hole neatly m oun ted  on  a  harness and 
carried by a m an qu ite com fortab ly . E ight sprays w ith a  4 -m etre  spread. C ost 
o f com plete un it £80-£90.

In the afte rn o o n  a lecture on  fuel oils an d  the ir deriva tion  an d  processing, 
finishing w ith a costing  o f  pow er saws in  G erm any.
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Costing of Power Saws in Germany

Per H our  
G E A R  D R IV E  

(2,000 hrs. L IF E )

Per H our 
D IR E C T  D R IV E  
(1,500 hrs. L IF E )

D eprec ia tion  (cost -F hrs.) 
R epairs
R ep lacem ent C hains 
F iles (6 files to  one chain) 
Insurance 
In teres t
P etro l, oils, etc.

D M .
0-50
0-30
0-40
0-12
0-20
0-09
1-30

D M .
0-50
0-30
0-45
0-12
0-20
0-07
2-15

2-91 3-79

A verage purchase price 992 D M . (D eutsch  M arks).
T hus concluded a m ost in form ative, w ell-run an d  extrem ely in teresting  

course, th ro u g h o u t w hich we had  no th ing  b u t the h ighest p raise fo r the In s tru c ­
to rs in  efficiency an d  hospitality , an d  fo r the la tte r, we m ust particu larly  th an k  
H err V an H attem  an d  H err D ruyff, b o th  o f  w hom  gave u p  a considerab le am o u n t 
o f  the ir private tim e fo r o u r benefit. A nd  finally o u r th an k s to  the N ederland- 
sche H eidem aatschappij, an d  the In te rn a tio n a l L ab o u r Office for m aking  this 
course possible.

R egard ing  app lica tion  o f  know ledge gained, the F o restry  C om m ission in 
general are now  tu rn ing  tow ards the pow er saw, and  in  the w rite r’s area , the New 
F orest, only  very recently . O pera tion  techniques are o f  course, invaluable, and  
a lready  know ledge o f  fault-finding has helped us o u t o f  aw kw ard  situations, 
resu lting  in  one case in  a  defective saw being re tu rn ed  to  the D istribu to r, who 
rem edied a basic fault.

w ith N otes by V. B lankenburgs, D r. A. Carlisle, P rofessor H . M . Steven and
K . W ilson

A b o u t 1955, M r. V aldem ars B lankenburgs repo rted  an d  ph o to g rap h ed  som e 
self-sow n Scots pines grow ing on  a rem ote hillside above K ielder F orest. His 
p h o to  was rep roduced  facing page 41 in  the Border Forest P ark Guide (W alton, 
1958). A t the tim e these pines w ere believed to  be possible survivors o f  the 
ind igenous forest cover, b u t th is has since been d o ub ted  by several people w ho 
have h ea rd  o f  them .

O n O ctober 19th, 1961, I visited these trees w ith  H ead  F o reste r W. L. 
M cC avish. T hey  are situated  on  the free-range grazings o f  Scalp F arm , in  a 
n a rro w  gully know n as W illiam ’s C leugh, w hich is nam ed  on  the O rdnance 
Survey one-inch m ap. T heir position  is roughly  4 miles n o r th  o f  K ielder C astle

T H E  W IL D  P I N E S  O F  K IE L D E R  F O R E S T  
— A R E  T H E Y  T R U L Y  N A T I V E ?

By

H . L. E D L IN
Publications Officer, Headquarters
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and H  miles east o f  the sum m it o f  Peel Fell on  the S cottish  B order; they  are 
H  miles north -w est o f  Scalp F arm , the nearest dwelling. A  forest road , recently  
m ade to  aid  the w inning o f  gravel from  the bed  o f  the Scalp B urn, com es w ith in  
|  mile o f  them , ending a t the edge o f  C om m ission p lan ted  sprucew oods. They 
stand 6 miles from  a public  ro a d  by the nearest p rac ticab le rou te , in  a  basin  
surrounded  by fells averaging 1,500 feet in  height.

This p a rt o f  K ielder F o rest is qu ite  unlike the better-know n  po rtions. T he 
glacial d rift is here sand  an d  gravel ra th e r  th a n  clay, w ith  ou tcrops o f  the bed ­
rock, w hich is here a  Fell S andstone. T he vegeta tion  is m ain ly  hea ther, an d  no t 
the M olinia  grass th a t prevails on  the p ea t an d  clay elsewhere. T he m o o r 
supports a  good  stock o f  red  grouse as well as sheep. T he farm  is m anaged  by 
the M inistry  o f  A gricu ltu re on  the C om m ission’s behalf.

W illiam ’s C leugh is a n arro w  gully ru nn ing  east fo r over a  mile dow n the side 
o f  Peel Fell. I t  o rig inates a t 1,700 feet an d  falls to  900 feet, to  jo in  the Scalp 
Burn. F o r p a r t o f  its course, betw een the 1,000 an d  the 1,250 feet con tou rs, it 
holds an  in te resting  p a tch  o f  n a tu ra l b road leaved  scrub w ood land , a b o u t h a lf  a  
mile long b u t only  som e 50 yards wide. T he trees rep resen ted  are b irch , row an  
and  willow. O w ing to  the steep sides o f  the cleugh, in  w hich erosion  o f  the till is 
steadily proceeding, the trees ap p e ar to  get som e resp ite from  grazing sheep an d  
m uirburn  fires. R oe deer are know n to  have visited th is tiny  w ood from  the 
nearest spruce p lan ta tio n s, h a lf  a mile off. T his w ood  appears to  stand  higher 
than  any o thers o f  its type in  the K ielder region. I t  is n o t show n on  the O rd ­
nance Survey one inch m ap , p ro b ab ly  because it is to o  narrow .

On the n o r th  side o f  the cleugh, an d  a b o u t a  q u a rte r  o f  a  m ile a p a r t from  each 
other, stand  the tw o Scots pine “ M o th e r trees” . T he h igher o f  the tw o is ab o u t 
25 feet ta ll an d  3 feet in g irth , an d — allow ing fo r the p o o r  site, we guessed its age 
as 100 years. I t has given rise to  5 “ d au g h te rs” , the ta llest being 10 ft. h igh and  
possibly 20 years old.

The “ M o th er tree” th a t stands low er dow n is a b o u t 20 feet ta ll, 2 feet round , 
and  has only 2 “ d au g h te rs” , again  a b o u t 10 ft. ta ll an d  20 years old.

There is no  evidence th a t this “ w ood” has ever been fenced; in  fac t there are 
no fences hereabou ts except fo r sm all c ircu lar stone sheep fo lds; the younger 
trees are clearly  the progeny o f  the o lder ones.

The M o th er trees likewise ap p ear to  be self-sown, b u t there is now  no a p p a ­
rent source o f  Scots pine seed anyw here near. T he O rdnance Survey m ap  (Scot­
land sheet 86, 1925 ed ition , Revised 1922) shows shelter blocks on  Ewe H ill, 2 
miles aw ay dow n the ap p ro ach  valley to  the sou th -east, w hich have now  been 
felled. A n o th er b lock  appears on  G rey h o u n d  Law , l i  miles to  the so u th  over a 
1,500 ft. fell, an d  a  th ird  on  H ea ther K now e, in  S cotland , 2 miles to  th e  west, 
over an  1,800 ft. ridge. A llow ing fo r the high w inds th a t sweep over the C heviots 
and the possib ility  th a t a covering o f  frozen snow  m ight help  seeds to  travel 
w ithout se ttling ,— until they reached a  hollow  such as the cleugh, it is possible 
tha t the p a ren t seeds were blow n from  one o f  these blocks.

The date  o f  the p lan ting  o f  these shelter blocks is unknow n, b u t it can  
hardly be earlier than  1777, w hen K ielder C astle was first occupied. T here has, 
however, been am ple tim e available fo r pines in  these blocks to  have reached  
seed-bearing age by, say, 1860, w hen the “ M o th e r trees” m ay have orig inated .

A b o u t a  m ile up  the m ain  valley o f  the Scalp B um  from  W illiam ’s Cleugh, 
there is one solitary  stu rdy  pine, an d  a  m ile above th a t  an o th er one. B oth  
appear to  be a b o u t 100 years old, an d  are grow ing am id  ro u g h  bou lders n ea r the 
stream . B oth  are in  places w here a  seedling pine m igh t escape grazing sheep, b u t 
neither is in  a  place w here anybody  w ould  be likely to  p la n t any  trees.
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A ltogether, there were fou r “ m atu re” an d  seven young  pines in this isolated 
valley, scattered  over a d istance o f  2 j  miles, an d  2 miles from  the nearest likely 
seed source.

I f  one accepts the idea th a t Scots pine seed can  be effectively w ind borne over 
such distances, the ir o rig in  is easily explained. O therw ise, it is necessary to  co n ­
sider the theory  th a t— like the birch, row an, an d  willow, they are the last su rv i­
vors o f  a  na tu ra l forest. T hose in the cleugh are o f  an  unusual type, w ith sm all 
sh o rt cones borne very profusely.

T here could  hardly  be a m ore suitable spo t fo r pines to  survive, ow ing to  its 
rem oteness, the gravelly m orain ic d rift su itab le fo r regeneration , an d  the 
hea thery  vegetation. T he absence o f  any older an d  larger trees a t  this date  
cou ld  be explained by local farm  dem ands for fuel an d  fencing tim ber. C ertain ly  
there was little o r no pine tim ber w orth  harvesting here in 1772, as it is recorded  
th a t all the tim ber used in the building o f  the C astle o f  K ielder was “ led from  
N ew castle” (W alton , 1958).

Som e light on  the survival o f  pine from  p reh isto ric  tim es is shed by the 
investigations th a t have been m ade on the pollen grains preserved in the peat 
bogs. D r. K ath leen  B lackburn , o f  the B otany D epartm en t, K ing’s College, N ew ­
castle, found  th a t pine pollen was particu larly  ab u n d a n t ab o u t 6,200 B.C. a t the 
close o f  the Boreal Period. T hen  it declined, bu t has never d isappeared  a t any 
tim e from  then  to  the present day. This pa tte rn  appeared  a t two places: Well- 
haugh  Flow , som e seven miles from  the surviving pines (B lackburn , 1944), and  
B roadgate Fell, near R idsdale, som e 18 miles east o f  them  (B lackburn , 1953).

O n the o ther hand , J. Precht (1953) found only a d iscon tinuous record o f 
p ine in  a  peat bog a t C old  Fell, near B ram pton, som e 20 miles sou th  o f  the 
p ines; an d  no pine pollen  could  be found  in the m ost recent deposits there.

This suggests th a t pine only survived locally, and  n o t everywhere, over the 
B order region. T he stum ps o f  vanished pine trees are often  encoun tered  when 
the peaty m oors are drained  o r ploughed, bu t m any o f  these stum ps have been 
there for hundreds o f  years. As place nam es som etim es serve as a guide to the 
charac ter o f  p ast forests, it is o f  in terest to no te th a t Scalp Burn is called locally 
“ Scaup B urn” ; a  likely derivation  o f  this is “ Shaw  hope b u rn ” from  O ld N orse 
Skogr hopr brunnr, it m eans “ forest valley b u rn ” , ind icating  a  no tab le  w oodland.
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Comment by Mr. Valdemars Blankenburgs, Kielder
I agree, there is n o t any  exact evidence th a t those pines are descended from  

rem ains o f  the local ancien t forest. A nd it is also p robab le  th a t the seed, w hich 
raised the m en tioned  pines, was b rough t there from  som e local pine p lan ta tions.

I f  th a t is the case, it is d oub tfu l if  the seed has been carried  by w ind from  Ewe 
H ill p lan ta tions o r  from  p lan ta tio n s over the B order. A lthough  it is generally  
know n, th a t on  hard  snow  pine seed can  travel fo r miles, in o u r case the W illiam ’s
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Cleugh pines are separated  fro m  th e  m en tioned  p lan ta tio n s by  m any  deep an d  
steep-sided ravines an d  deep stream s an d  the seeds have to  be b low n long  dis­
tances up steep slopes. T herefore, if  we su p p o rt the view th a t the seed cam e from  
some fo rest p lan ta tio n s, I assum e they have been b ro u g h t in  the  w ool o f  grazing 
sheep o r in  hay, w hich w as gathered  o r sto red  n ea r  p ine p lan ta tio n s and  
used as add itiona l fo o d  fo r hill sheep in  h ard  w inters. A lso som e b irds can  
be held responsible fo r carry ing  the seed.

B ut there is also  the  possib ility  th a t the  W illiam ’s C leugh pines are d irect 
descendants o f  local native pines, w hich ca n n o t be ignored , fo r  these re a so n s :

(1) The rem ains o f  the native fo rest an d  scrub-w ood, m ostly  b irch  an d  alder 
in B order a rea  occurs m uch  m ore  widely th a n  generally  assum ed. This 
can  be seen from  the  one-inch m ap  o f  K ielder Beat. T herefo re it is 
possible, th a t in  ad d itio n  to  the native b irch , a lder an d  m o u n ta in  ash, also 
som e native pines still exist. H ere  I w ould  like to  m en tion , th a t the 
W illiam ’s C leugh pines are n o t the only self-sow n pines in  the K ielder

KIELDER FOREST-KIELDER BEAT
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area. In  the recent years I have found  here m ore than  half-a-dozen  places 
w ith  self-sow n pines a t various ages. I t is an  evidence th a t p ine in  B order 
are  n a tu ra lly  regenerated  in  favourab le places, w here the seedlings are 
n o t destroyed  by sheep o r fire.

(2) D r. K ath leen  B lackburn  in  her Pollen A nalysis d iag ram  o f W ellhaugh 
F low , w hich is situated  in  the m iddle o f  the K ielder fo rest area, shows 
pine po llen  a t all levels in  the peat. I t can  therefo re be concluded  th a t the 
n ative  p ine d id  n o t vanish  com pletely, and  a few trees, w hich escaped 
m o o r burn ing , sheep an d  des truc tion  by m en, still exist.

N otes by D r. C arlisle, N atu re  Conservancy, M erlewood

A. These trees ap p ear to  fall in to  the category  o f  those sm all w oodlands and 
g roups o f  Scots p ine w hich I classify as sem i-natural w oods o f  u n know n  origin. 
T he facts are th a t on  such a sm all sam ple o f  trees we can n o t say definitely 
w hether o r n o t they are the rem ains o f  a prim eval forest, in  the absence o f  any 
h istorical record . I use as the criteria  for decid ing w hether o r n o t a  forest is 
tru ly  n a tu ra l an d  in d ig en o u s:

(1) T he site h isto ry , either from  w ritten  records o r pollen  analyses.
(2) The structu re  o f  the s tan d ; the range o f  age classes an d  the ir spatial 

d istribu tion .
(3) The general ecology o f  the site.
(4) T he % o f  the d ifferent m orphological varian ts in the w oodland .
(5) M ino r evidence such as annual ring da ta , place nam es, etc.
N one o f  these is valid evidence on  its own, except N o. 1.
As you can  see, m ost o f  these need a forest to  study. I f  you com e across a 

person  (and there are m any o f  them ) w ho goes up  to  a  g roup  o f  tw o o r three 
pines an d  says “ S hort g laucous leaves, red buds, typical hab it. These trees are 
definitely var. scotica," you can  be assured he does n o t know  w hat he is ta lk ing  
ab o u t. A ll the varian ts occurring  in  Scotland an d  E ngland  also occur in  N orw ay 
an d  Sweden. T he p o in t o f  d ifferentiation  is the frequency o f  occurrence o f  the 
varian ts. T hus the “ spitzkiefer” w ith a  narrow , spire-like crow n occurs in 
S cotland, b u t rarely. In  Sweden, N orw ay an d  E. G erm any an d  the E ngadine 
A lps it is very com m on. Y ou  can  tell differences in regional popu la tions b u t not 
reg ional differences in  individuals except perhaps betw een such extrem es as 
N .W . E urope an d  S.W . Asia, and  even this is doub tfu l.

N o  m a tte r how  closely you exam ine these pines a t K ielder, you will n o t be 
able to  say w ith  any confidence th a t they are the rem ains o f  an  ind igenous p r i­
m eval forest if  you have no  w ritten  records o r a convenient peat bog  nearby  fo r a 
polynological study. Scots pine seed can  travel g reat distances over the snow  and 
by o ther agencies such as b irds. F o u r miles is n o t o u t o f  the question . I t seems 
possible th a t the pines you  m en tion  are either self sow n trees from  the nearby 
p lan ta tio n , o r the ir progeny. I am  n o t saying th a t they are not tru ly  prim eval, as 
there is no  evidence either way. T here are a great m any sim ilar stands. W e have 
a  Scots p ine a rea  near here on  a pea t bog. T he s tan d  is uneven-aged by groups, 
is obviously from  n a tu ra l regeneration , and  som e trees are very old. B ut we 
ca n n o t regard  it is p rim eval as we can  only trace it back  200 years. Very likely it 
o rig ina ted  from  self sow n ancestors o rig inating  from  p lan ted  paren ts  on  nearby  
estates. I t  m ay be prim eval. W e do  n o t know . W e can  only guess, an d  guess­
w ork  is very dangerous in  this field.

I hope th a t m y views are n o t a  d isappo in tm en t to  you, b u t I have seen so 
m any “ n a tu ra l” p ine w oodlands w hich I have la te r show n to  be either p lan ted  o r



NUMBER THIRTY 1961 43

self sown from  p lan ta tions, th a t I have becom e exceedingly (even excessively) 
cautious in this m atter.

B. Perhaps I gave the im pression th a t Scots pine seed is only dispersed by 
wind. This is qu ite true b road ly  speaking, bu t I am  alm ost sure th a t b irds and  
small m am m als (as well as m an) play the ir part. I have found  Scots pine seed­
lings in the m ost unlikely places, miles from  any tree cover, w hich cou ld  n o t have 
been w ind blow n. O ne m ust, how ever, take in to  accoun t the aero-dynam ics o f 
the region. In the C airngorm s, for exam ple, those terrib le  w inds w hich sweep 
the valleys in w inter, fo rm ing vio lent eddies like sm all to rnadoes, m ust scatter 
seeds great distances. 1 have seen them  raise sm all stones an d  twigs a few feet 
above the g round , and  seeds w ith wings w ould  get caugh t up  an d  sw ept aw ay for 
miles.

These K ielder pine m ay well be au then tic  relics. W e ju s t can n o t say one 
way o r the o th e r on  the available evidence.

C. Kielder Scots P ine Specimen
Buds: R eddish grey brow n.
Leaf leng th : 31 m m ., i.e. short.
L eaf co lour: G rey green. N o t as glaucous as is usual.
Leaf persistence: 1-2 years.
Female cone (N ov.) C o lo u r: G reenish  brow n. N o t qu ite  ripe.
Cone leng th : 32 mm.
Cone apophysis ty p e : F. gibba  C hrist.
Seed length : 3-7 mm.
Seed wing fo rm : N orm al (i.e. neither sh o rt no r long).
Seed wing co lo u r: Brow n. F a in t stripe.
(For definitions see Steven, FI. M . and  Carlisle, A ., N ative Pinewoods o f  Scotland, 
E dinburgh, 1959).

F rom  the evidence, it can  be said th a t this tree is o f  th e  F. gibba  C hrist cone 
type; and  th a t its sh o rt leaves, 1-2 year leaf persistence and  sm all cones suggest 
that it is no t particu larly  happy  in its presen t situation .

Pines w ith  these m orphological characteristics occur in  S co tland ’s indigenous 
woods, bu t they also occur in  o th e r parts  o f  E urope and  Asia.

D. I have received som e fresh specim ens o f  the K ielder pine. The leaf co lour, 
leaf length, cone form  an d  seed wing type com e w ith in  the scotica  range o f  var­
iants, bu t they also occur elsewhere in  E urope. T he needles are only being 
retained for 1 to  l i  years on  fem ale shoo ts an d  th is suggests th a t the trees are no t 
standing up to  the exposed site a t K ielder. Scotica  trees, particu larly  from  the 
east and  central areas o f  Scotland, w ould be qu ite hardy  on this site. This m akes 
me a little m ore d oub tfu l o f  the native orig in  o f  these trees, a lthough  the evidence 
is very slender.

Comment by Professor H . M . Steven, Aberdeen University
I was interested to  learn  ab o u t these Scots pine trees an d  also the n a tu ra l 

broadleaved w oodland  because in 1928 w hen I was do ing  the orig inal survey o f  
the n o rth  Tyne valley, on  w hich th a t section o f  K ielder F orest was la te r acquired ,
1 visited m ost o f  the shelter belts an d  scraps o f  w ood land  rig h t up  the valley bu t 
I missed this p articu la r area.

It is, o f  course, possible th a t these pines are tru ly  indigenous, th a t is to  say are 
descended from  n a tu ra l regenerated  p aren ts  an d  backw ards th ro u g h  the m illen­
nia in the sam e way. In the absence, how ever, o f  som e earlier h istorical records 
to suppo rt this view, 1 th ink  th a t it is m uch  m ore likely th a t they are self-sown
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trees from  p lan ted  trees. As you have no d o u b t observed, b o th  in the D ee an d  
the Spey valleys, Scots p ine and o ther species have been regenerated  far d istan t 
from  the nearest trees o f  the sam e species an d  this m ay be due as you ind icate  to 
w ind d ispersal o f  seed, b u t also, in  som e cases a t least, to  b irds carry ing  seed on 
the ir feet, etc.

A N ote from Keith Wilson, District Officer, Kielder
O n th e  question  o f  w ind o r  b ird  disposal o f  seed, we cam e up o n  th ree young 

S itka  spruce last w eek in  a  steep sided section o f  the R ooken  Sike on  Em ble- 
hope. A  ju n ip e r  is included  in  the group. E levation a b o u t 1,000 ft. T he oldest 
trees nearby  ( J  mile) are 19 years old, otherw ise w ith in  a  rad ius o f  i  to  H  miles 
p lan ta tio n s a re  all in  the five to  ten year age class.

T he S itka spruce group  seems to  be ab o u t seven to  eight years old an d  m ust 
have arisen  w hen the p resen t P42 p lan ta tio n  was eleven to  twelve years old, i.e. 
a n  age w hen coning was unlikely. I f  trees grew  from  w ind o r  b ird  d ispersed 
seed then  seed m ust have been ob ta ined  from  a m ore d is tan t source, b u t there is 
the possib ility  th a t som ebody am used  him self by p lan ting  the trees.

T IM B E R  B U I L D I N G S  F O R  B R I T A I N  

By

H E N R Y  J. H O O P E R , Q .A .L .A .S .
D istrict E sta tes Officer, N orth  W ales Conservancy

I t  seems strange to  a ttem p t to in troduce tim ber build ings for perm anen t use 
in  th is coun try  for we possess, as an  envied heritage, som e o f  the oldest an d  finest 
tim ber buildings in  the w orld. E arly in  the 17th century , du ring  the first real 
g row th  o f  bu ild ing  developm ent in  sou th  east E ngland, tim ber was the principal 
m edium  o f construc tion . M any o f  the charm ing  w ea th erb o ard  houses o f  th a t 
period— now  m ore th a n  300 years o ld— m ay be seen to d a y  n o t, as one m ight 
im agine, in  a sta te  o f  m useum  preservation , b u t as coveted  an d  highly-prized 
dwellings. A n d  as well as dwellings, the builders o f  those days construc ted  huge 
b arns w ith  ta rred  walls, w hite w eatherboarded  m ills an d  o ther functional b u ild ­
ings, all from  tim ber, w hich today  are fulfilling the purposes fo r w hich they were 
designed hundreds o f  years ago.

U nfo rtuna te ly , from  the beginning o f  the 19th cen tury , bu ild ing  in  tim ber was 
allow ed to  decline un til it becam e alm ost non-existent. T he ro m an tic  exp lana­
tio n  is th a t tim ber w as desperately  needed to  construc t ships fo r the fight against 
N apo leon— but the m ore prosaic an d  p robab ly  m ore accurate reason  is to  be 
found  in  the increased p ro d u ctio n  o f  cheap bricks w hich follow ed industria l 
developm ent a t th is time.

O ther countries, m ore consisten t th an  ou r own, have never fo rsaken  the 
trad itio n  o f  tim ber build ing. In  A m erica, from  the days o f  the P ilgrim  F athers, 
its trad itio n  has grow n gracefully th ro u g h  the C olonial style to  the m odern  
fram e house w ith  its sitting  porch , w arm , spacious, well-lit room s an d  b righ t, 
clean pa in tw ork . C anada , Sweden, Sw itzerland, F in land  an d  Jap an , am ong  
o th e r countries have n o t fo rgo tten  how  to  bu ild  in tim ber. Is it no t, then, all the 
m ore rem arkab le  th a t today  in  E ngland  the w ords “ tim ber bu ild ing” shou ld  
conjure up  a  v ision o f  a  shan ty  to  supply  lorry-drivers w ith  snacks, o r  an  u n ­
sightly colony o f  arm y h u tm en ts?  I t seems th a t ou r eyes are so dazzled by b rick  
an d  stucco th a t we fo rge t the  g lorious heritage those 17th cen tury  craftsm en gave 
the w orld.
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C om pare the h arm on ious w ea ther-boarded  villages o f  Steyning, N o rth iam , 
M ayfield, G ro o m b rid g e— to  m en tion  ju s t a few— w ith  a lm ost any m odern  
suburban  developm ent. In the light o f  p resen t-day  requirem ents, an d  develop­
m ents a  fresh ap p ro ach  to  the sub ject o f  tim ber build ings is clearly  overdue. It 
would be as well to  begin w ith  an  exam ination  o f  som e o f  the un in fo rm ed  p re­
judice w hich su rro u n d s the subject— prejudice concern ing  du rab ility  an d  fire 
risk, for exam ple.

T hat a tim ber bu ild ing  can  be du rab le  is ev ident from  the reference already  
made to  the nu m b er o f  tim ber buildings in E ngland  th a t still s tand  afte r 300 
years. Individual instances can  be given even fu rth e r back. T he m ain  walls o f  
the church  o f  G reenstead , in Essex, are still o f  the orig inal tim ber w hich was used 
during the erection  in  Saxon tim es, m ore th an  1,100 years ago. In  M assachusetts 
and C onnecticu t, there are large num bers o f  the orig inal 17th cen tu ry  tim ber 
buildings still standing . A t G o th en b u rg  in  Sweden, the re  are  streets o f  houses 
which are betw een th ree an d  fou r centuries old. M any m ore exam ples could  be 
given, all clearly  show ing the perm anence o f  tim ber buildings.

The fallacy, com m on today  in E ngland, th a t a  tim ber bu ild ing  is a tem porary  
building has p robab ly  orig ina ted  from  the wide use o f  the m ateria l fo r low -grade 
tem porary  structu res such as m ilitary  cam ps. M uch  is also  hea rd  a b o u t dry  ro t 
in connection  w ith  the du rab ility  o f  tim ber, b u t it is in teresting  to  n o te  th a t a 
serious o u tb reak  has never been found  in an  all-tim ber build ing. W hile there 
may be local patches o f  decay, the n a tu ra l qualities o f  tim ber enable it to  dry ou t 
before serious dam age is done, prov ided  there is no m asonry  o r b rickw ork  keep­
ing the w ood in  a  chronically  dam p  state .

O n the o ther hand , m odern  needs do n o t usually  d em an d  th a t a  building 
should be construc ted  to  endure  fo r centuries. P lanning  requ irem en ts an d  
in ternal equ ipm ent change so quickly th a t a co n tem p o rary  bu ild ing  m ay soon  
becom e obsolete. In  general, h a lf  a cen tu ry  o f  useful life is p ro b ab ly  all th a t is 
expected from  m ost build ings in  these days. C osting  less to  bu ild , renovate, 
rem odel, m ove o r d ism antle, a  tim ber bu ild ing  is easily the m ost “ econom ically” 
durable structu re  w hich can  be built.

P robably  the chief d isadvan tage w hich springs to  the p o p u la r  m ind  w hen 
considering tim ber buildings is a supposed  increase in fire risk. H ow ever, we 
m ust rem em ber th a t the orig in  o f  fire risk is nearly  alw ays in te rnal, s ta rting  
am ong con ten ts such as cu rta ins, carpets, fuel, c lo th ing, etc., so th a t the risk  
o f fire b reak ing  o u t bears no re la tion  to  the type o f  construc tion  involved. 
Furtherm ore , anyone w ho has s tood  inside a  brick  house before tiling  has 
begun, an d  has looked up  th ro u g h  the jo is ts  an d  stud p a rtitio n s to  the rafters, 
will realise w hat a  m ass o f  tim ber goes into the usual “ no n -tim b er” house, an d  
so, to  som e extent, the fire risks o f  the one are the fire risks o f  the o ther. N orm al 
precautions in the construc tion  o f  flues m ust obviously be taken  w hen solid fuel 
heating is to  be installed , b u t these are no  m ore th a n  in  any o ther type o f  
building.

P erhaps it is enough  to  say th a t the safety o f  tim ber buildings aga inst fire risk  
is accepted by the insurance com panies in  this coun try , since they will insure 
approved tim ber houses, p roperly  construc ted , a t a  ra te  little, if  any, above th a t 
for brick houses.

In the past, som e o f  the m ost satisfying build ings ever m ade were designed in 
tim ber. A m erican  houses, churches an d  public  buildings o f  co lon ial days, th e  
beautiful hom es o f  C anada , genuine Swiss chalets an d  the great coun try  houses 
o f Sweden, qu ite  a p a r t from  the m agnificent exam ples o u r ow n ancestors have 
given us, all speak fo r them selves o f  the aesthetic  possibilities o f  the m ateria l.

F o r m odern  developm ents we m ust look  a lm ost entirely  overseas. T o  
Sweden, w here the u ltra -m o d ern  ideas o f  lightness an d  flatness a re  given full
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scope an d  find happ iest expression in  w o o d ; to  Ja p an  an d  F in lan d  and , above all 
to  the U nited  States. In  A m erica the w ood-built hom e is a  sym bol o f  com fort, 
from  the elegant p ro p o rtio n  o f  the spacious arch itec tu ra l m ansions to  the 
succession o f  sm all tow ns an d  villages w ith  the ir com ely w hite-pain ted  w ooden 
buildings settled on  sm oo th  green lawns. T he typical A m erican  fram e house is 
far ahead  o f  the bungalow s an d  villas developed by the speculative bu ilder in 
England  today , m any o f  w hich are in the so-called “ T u d o r” style w ith  brickw ork  
o r stucco pain ted  to  resem ble tim bers— a sincere, if  n o t edifying, fo rm  o f  flattery, 
an d  a tr ib u te  in itself to  the fact th a t, a t heart, all Englishm en are lovers o f  w ood.

O ne o f  the m ost im pressive facts ab o u t tim ber is its adap tab ility  to  m odern  
p lanning  m ethods; the wide spans and  the flexible p lan  form s o f  m odern  bu ild ­
ings m ight well have been evolved fo r a  tim ber style ra th e r th a n  fo r steel o r co n ­
crete. T im ber does n o t lim it a rch itec tu ral form s to  certa in  set pa tte rn s an d  it can  
provide a  sm oo th  an d  agreeable elegance.

W hile it is possible to  offend good  taste w ith any m ateria l, it is difficult to  be 
raw  an d  offensive w ith  w ood, fo r it is a  friendly, decorative an d  w arm  m aterial 
an d  unlike brick , it is always alive. W ood gives an  im pression o f  snugness, it 
m erges harm oniously  w ith  the n a tu ra l setting  an d  su rround ings o f  the co u n try ­
side, an d  its texture an d  co lou r have everything to  gain from  tim e an d  w eather.

So far as the decoration  o f  w ood is concerned, the great variety  o f  stains or 
the wide co lou r possibilities o f  pa in tw ork  provide un lim ited  scope o f  variety  and 
ind iv idual expression to  achieve an  agreeable b lending  w ith the ch arac ter o f  the 
im m ediate scenery.

M edical op in ion  in  N o rth  A m erica is p ractically  unan im ous in the op in ion  
th a t a p roperly  construc ted  tim ber hom e is the hea lth iest type in w hich to  live. 
T he g rea ter com fort an d  superio r hygienic qualities o f  w ooden  hom es are due to  
the fac t th a t they are always d rier th a n  brick  houses; they are also coo ler in 
sum m er an d  w arm er in  w inter since w ood, a  cellu lar m ateria l, is an  excellent and 
n a tu ra l therm al insu la to r. Indeed, a 1 in. tim ber b o ard  is roughly  equal in heat- 
in su lating  value to  a  9 in. brick  wall. N orm al tim ber co n stru c tio n  invariab ly  in ­
cludes a  cavity wall which, w ith  tim ber cladding, p rovides an  a lm ost unrivalled  
insu lating  wall structure .

I t is always difficult to  give com parative costs betw een one m ethod  o f  bu ild ­
ing an d  ano ther— there are so m any external facts an d  governing cond itions th a t 
a  scientific com parison  is a lm ost im possible. H ow ever, the general conclusion 
to  be d raw n is th a t the saving in  cost in  construc ting  a  tim ber house as against 
b rick  m ight be 10%  o r even 15% . In  buildings w here the p ro p o rtio n a l cost o f 
services as against shell s tructu re  is lower, such as school buildings, barns, 
halls, etc., the saving m ay, in  favourable circum stances, be even greater.

A t this p o in t we m ust consider the question  o f  p refab rica tion  (see N o te  5 o f 
References, page 48). In  m any ways, tim ber is ideal fo r th is fo rm  o f construc tion , 
since it is easy to  cu t an d  fashion by m achinery, b o th  in  the fac to ry  an d  on the 
site. It is one o f  the lightest m ateria ls available fo r p refab rica tion , its w eight in 
re la tion  to  its s treng th  being extrem ely sm all, consequently  un its can  be the 
largest possible, w hich m eans th a t fewer m an-hours are needed to  enclose any 
given space. T he rap id ity  an d  ease w ith w hich prefabricated  tim ber build ings can 
be erected is one o f  the ir strongest a ttractions. C om plete erection  o f  a  village 
hall fo r exam ple, can  take no  longer th a n  th ree to  fo u r days, w ork ing  on a 
p repared  site.

I t  is im p o rta n t to  understand  th a t there need be no stereo typed  buildings by 
th is m ethod , fo r it is the sections, n o t the buildings them selves, w hich are m ass- 
p roduced  in  the factory . By use o f  s tan d ard  sections, it is possib le to  build  
ind iv idual an d  orig inal layouts and, a t the sam e tim e, to  take full advan tage o f  a 
low -cost, com pletely d ry  m ethod  o f  construc tion . In  this way, tak ing  full ad v an ­
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tage o f  m odern  design an d  p ro d u c tio n  developm ents, tim ber build ings really 
become com pletely  econom ic (see N o te  1 o f  References).

There can  be no d o u b t th a t h istorically  the case fo r m ore tim ber buildings in 
Britain is very strong . T here is evidence th a t excellent tim ber buildings are a t 
present being erected , b u t reg rettab ly  only  in  sm all num bers. Suitable tim bers 
are readily available now  fo r bu ild ing  purposes. T he hom e grow n trade  is p er­
haps only developed enough to  cope w ith  a  m odest fu lfilm ent o f  the need for a 
progressive tu rn  tow ards bu ild ing  in  tim b er as a  fully revived trad ition . This 
m arket w ould how ever be very vu lnerab le to  com petition .

M any arch itects (see N ote  2) w ould  su p p o rt the use o f  tim ber in  all form s o f 
building. P erhaps all arch itects are n o t experienced in  the app lica tion  o f  tim ber 
as a trad itiona l bu ild ing  m ateria l, fo r cladd ing  dw elling houses fo r exam ple; b u t 
tim ber lends itself to  flexibility o f  design an d  th is m ust surely appeal to  the 
architect.

V arious recently erected tim ber buildings have been  repo rted  on. These 
reports (see N ote  3) could  be readily gathered  toge ther to  fo rm  a  basis fo r a  
m anual dealing  w ith tim ber buildings, an d  co n stru c tio n a l detail cou ld  be based 
on the excellent A m erican  pub lication  (see N o te  4). In  o rd er to  show  the sa tis­
fying appearances th a t tim ber buildings present, illu stra tion  o f  elevations could  
be in co rpo ra ted  in  the m anual. E m phasis shou ld  be p laced  on  the w isdom  o f 
adequate preservative trea tm en t to  co m b at insect an d  fungal decay. Such tre a t­
m ent a t p resen t costs approx im ate ly  £11 per stan d ard , b u t th is is a desirable 
investm ent.

The use o f  S itka spruce as a hom e-grow n ex ternal cladd ing  m ateria l could  
receive g rea ter a tten tio n . C an ad ian  litera tu re  (see N ote  6), as well as a  g rea t deal 
o f ou r own, is available dealing  w ith  the physical an d  m echanical p roperties o f  
this tim ber. S itka spruce is being used as ex ternal cladd ing  fo r a tim ber house 
which is being erected fo r the F o restry  C om m ission a t C ra ig n an t M aw r in 
C ardiganshire, an d  it is p roposed  to  use S itka spruce in  th is way fo r o the r 
Forestry  C om m ission farm  an d  forest buildings in  N o rth  W ales. In  the tim ber 
house a t C ra ig n an t M aw r the cladd ing  consists o f  1 in. X 3 in . nom ina l section 
tongued an d  grooved vee-jointed an d  secret nailed  b o ard s w hich are fixed verti­
cally. All sides o f  the build ing are cladded  from  the eaves (o r verges) to  dam p 
p roof course level. T he s tru c tu ra l tim bers a re  also o f  S itka spruce. AH the tim ­
bers have been preserva tive-treated  w ith B oron  salts. A so lu tion  o f  these salts 
was applied  to  freshly saw n green tim ber by the diffusion process using spray 
tunnel equ ipm ent an d  it has been fo u n d  th a t the preservative salts have diffused 
th rough the full thickness o f  the sawn tim ber.

In the new  stru c tu ra l form s o f  today , there is a tendency to  get aw ay from  the 
old trad itiona l block build ing o r com m on industria l shed, an d  to  lo o k  fo r 
shapes an d  facades expressing the dem and  fo r ind ividuality , functional efficiency, 
and su itability  to  an  age w hen m an is looking  very m uch  to  the fu ture . W ith  his 
mind a ttu n ed  to  new ideas an d  m otivated  by a  desire to  b reak  aw ay from  tra d i­
tional practices, the designer is creating  a  diversity  o f  shapes fo r o u r new  b u ild ­
ings based on  arches, prism s, pyram ids, p lates an d  shells (see N o te  7).

W hat place has tim ber in  th is new  a p p ro a ch ?  F irs t it is a  su itab le basic 
m aterial fo r these new  shapes, a n d  secondly, the new  technological advances in  
design in  this m ateria l have m ade it possible to  achieve any desired  shape w ithou t 
lim itations as to  d im ension, o the r th a n  those im posed  by considerations o f  
fabrication , tra n sp o rt an d  erection . F o r exam ple, the  new  glued lam inated  com ­
ponents m ay be construc ted  to  any  shape a n d  cross-sectional size w hich the 
designer m ay dem and. S tressed-skin plyw ood panels prov ide scope for the co n ­
struction  o f  flat facets, w hich can  be applied  to  p rism atic  an d  pyram idal shapes
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and  even to  shells com posed o f  m any sm all facets. T he sim ple process o f  cover­
ing  an  area  against the elem ents p resents possibilities for unusual an d  stim ulating  
shapes if th in  shell construc tion  is b rough t in to  play w ith  its m any form s o f  th in  
w arped  plates o r curved shells, w hich in tim ber are sim ply construc ted  by nailing 
an d  gluing together layers o f  p lanking, an d  w hich are econom ic in prim e cost. 
F ram ed  an d  connectored  assem blies in  tim ber widely used for the m ore sim ple 
an d  trad itio n a l fo rm  o f structu re , are also capable o f  being applied  to  new an d  
exciting shapes depending  up o n  the functional purpose o f  the bu ild ing  an d  the 
overall effect desired.

The developm ent o f  new m ethods o f  construc tion  to  achieve these shapes is 
achieved by close co -opera tion  betw een the arch itec t, engineer an d  research 
scientist.

In  conclusion, there is no need to  look  beyond the m any m illions o f  people in 
the w orld  living happily  in tim ber hom es to  realise the obvious case for such a 
fo rm  o f construction . T he tim ber building need no  longer be lim ited by past 
experience— tim ber has been b ro u g h t up  to  date  as a  struc tu ra l m aterial and , 
w ith  m odern  m ethods, it becom es a highly com petitive m aterial. T he sim plicity 
o f  p lan t an d  equ ipm ent required , the speed w ith  w hich it is possible to  get in to  
large-scale p roduction , the ease o f  tran sp o rt, hand ling  an d  erection  the fact th a t 
it is a dry m aterial w hich does n o t need to  be pou red  o r m oulded , o r built up 
block by block— are all factors giving low er construc tional costs in com parison  
w ith o ther m aterials.

T here are im m ense opportun ities for the p roper use o f  tim ber in  building. 
F o r housing, perhaps m ore particu larly  for ru ra l housing, it offers an a ttractive  
an d  econom ic so lu tion  to  present-day p rob lem s; fo r industry  and  agricu ltu re, for 
pavilions, shops an d  halls o f  all types, w ell-designed tim ber buildings can  play 
th e ir  p a rt in  harm ony  w ith  local build ing trad itions. F o r schools, particu larly , 
tim ber can  provide m odem , attractive buildings, ideally  suited  to  the ir purposes. 
T he im portance o f  adequate  tim ber preservative trea tm en t should  be rem em ­
bered.

I t is m ore th an  tim e we d iscarded prejudice based on  un in fo rm ed  half-tru ths 
an d  recognised n o t only the econom ies in trinsic in this fo rm  o f construc tion , b u t 
also  the co n tribu tion  tim ber can  m ake to  the arch itec tu ral am enities o f  ou r 
country .
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R O G A T E  N U R S E R Y  

By

A. R . S U T T O N  
D istrict Officer, South E ast England

Situation
The nursery  form s p a r t o f  the F o restry  C om m issions R ogate  F orest, w hich 

lies one mile n o r th  o f  R ogate  village an d  th ree miles n o r th  east o f  the tow n  o f  
Petersfield.

It is well served by public roads an d  the nearest railw ay s ta tio n  is a t  Liss, a 
distance o f  one an d  a  h a lf  miles.

It is thus well p laced to  serve the forests o f  S ou th  E ast E ngland.

Extent
The m ain  b lock  consists o f  34 acres an d  the  ou tly ing  T ullecom be b lock  is 

4 acres in extent, m ak ing  a to ta l o f  38 acres.
A  fu rthe r 28 acres are  to  be cleared  fo r use as a  nursery  on  a  new  acquisition  

five miles to  the n o r th  east.

Geology, etc.
The underly ing fo rm atio n  is L ow er G reensand , giving rise to  ligh t sandy 

soils capable o f  being w orked  a t a lm ost all seasons. B oth  b locks lie on  the top  
o f a ridge a t a b o u t 500 ft. above sea level. Slopes on  the nursery  b locks are 
mainly gentle though  a  lim ited am o u n t o f  erosion  has occurred  in  the m ain  
block.

Climate
In  general the clim ate is mild. Extrem es o f  cold  are rare  an d  heavy snow  

unusual. F ro s t is n o t a  fac to r o f  im portance on  the nursery  sites. D ry  periods 
in the Spring an d  sum m er are m ore com m on, an d  a  high organic co n ten t in  the 
soil is needed to  conserve m oisture du ring  these periods. T he m ain  b lock  in
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particu la r can  be a  b leak place to  w ork  in, b u t the exposure does no t have a bad 
effect on  the grow th  o f  the trees. N o  local rainfall figures are available bu t the 
rainfall in the region as a w hole is com paratively  low.

Choice of site
T he m ain  reasons influencing the choice o f  the site fo r a nursery  w ere:
(1) C onvenien t situation  relative to  the m ain  forests to  be served.
(2) Ease o f  com m unications.
(3) Soil o f  adequate fertility an d  good w orking  p roperties in m ost w eather 

conditions.
(4) G entle slopes.
(5) G o o d  drainage.
(6) A bsence o f  frost.
(7) A vailability  o f  labou r and  services.

Preparation of Site
The nursery  was prepared  in  three s ta g es :

1. W estern h a lf  o f  the M ain B lock  (22 acres)
T he w ork  was done during  the spring  and  sum m er o f  1954. T he area  was 

m ainly open  hea ther g round  w ith scattered  birch , Scots pine, oak , etc. T here 
were som e o ld  tree stum ps bu t the biggest obstacles were the concrete blocks 
an d  hu ts o f  a w artim e searchlight sta tion . A  bu lldozer rem oved the stum ps and 
blocks. T he hea ther was skim m ed o ff w ith the g ian t ro to v a to r  and  collected 
w ith  a  trac to r-d raw n  rake. The area  was levelled by the bu lldozer an d  the 
in itial cu ltiva tion  done by the ro tovato r.

I t was first cropped  in  F o rest Y ear 1955 m ainly w ith seedbeds.

2. Tul/ecombe B lock  (4 acres)
T his was p repared  du ring  the spring an d  sum m er o f  1958. T he area  carried  

b irch , Scots pine, etc., scrub w ith hea ther an d  grass patches. S tum ps o f  chestnu t 
m ade p rep a ra tio n  ra th e r costly.

T he scrub an d  stum ps were pushed o u t by a bu lldozer an d  burned. The 
g ro u n d  was then  p loughed, cultivated an d  levelled w ith  the nurseries own 
Ferguson  trac to r an d  im plem ents.

This a rea  was first cropped  in F orest Y ear 1959 fo r tran sp lan t lines.

3. Eastern H a lf  o f  the M ain B lock  (12 acres)
This a rea  was p repared  during  1959. E ight acres carried  a  cro p  o f  mixed 

b irch  an d  n a tu ra l Scots p ine w hich was sold stand ing  and  felled by the purchaser, 
w ho left the stum ps long  to ease the w ork o f  rem oving them . The rest o f  the 
a rea  w as open  g round  carry ing m ainly heather.

I t was p repared  in  the sam e way as Tullecom be.

Manuring
T he m ain  trea tm en ts a re :
Seedbeds

H opw aste 20 tons per acre
F isons 37 7 cwts per acre

Lines
H opw aste 12 tons per acre
F isons 37 7 cwts per acre

(F isons 37 is an  artificial fertiliser giving 16%  P 2Os and  16%  po tash .)



NUMBER THIRTY 1961 51

S tandard  C om m ission practice also prov ided  fo r to p  dressings o f  “ N itro - 
chalk” twice in  the grow ing season if required . It has n o t been found  necessary 
to do this a t R ogate.

Fallow  areas are kept bare an d  are cu ltiva ted  regularly  th ro u g h  the season. 
No green-cropping is done.

The p H  o f the nursery  varied  from  4 -0  to  5 -0  w ith  m ost sections a t a b o u t
4-4  when the acid ity  was last tested  in D ecem ber, 1958.

Methods of Working
These are best described on the g round  b u t the follow ing notes are offered as 

a sum m ary:
1. General

The w orking system  has been designed a ro u n d  the Ferguson  trac to r  w hich 
with s tan d ard  an d  specially developed im plem ents is used to  provide a consider­
able degree o f  m echanisation .
2 . Cultivation

C arried  o u t by the F erguson w ith  p lough, harrow s an d  ro tovato r.
3. Manuring

H opw aste m oved on the F erguson tra iler an d  sp read  by hand . A rtificial 
fertilisers applied  w ith a Sisis C oultas hand  d raw n  m anure  d istribu to r.
4. Sowing

The seedbeds are th ro w n  up an d  rolled w ith the F erguson. B roadcast sow ing 
is done w ith a  specially adap ted  Sisis C oultas m anure  d is trib u to r. C overing w ith 
non-calcareous non-cak ing  grit is done w ith  the F erguson.
5. Lifting

D one by hand , som etim es afte r undercu tting  w ith the Ferguson.
6. Lining-out 

Done by hand.
7. Spraying

W eedkillers, insecticides, etc., done by P lan tecto r sprayer m oun ted  on the 
Ferguson.
8. Weeding

Seedbeds are  weeded by hand .
T ransp lan t lines w eeded by the Ferguson  supplem ented  by h and  weeding.

9. Storage o f  lifted  trees
In polythene bags from  the tim e o f  lifting to  the tim e o f  p lan ting  in  the forest.

10. Transport
(a) W ithin nursery by F o reste r’s van an d  Ferguson  w ith  trailer.
(b) Between nursery and planting fo re s t  by lo rry  o r  by train .

Results Obtained
D etails o f  sow ing yields and  lining o u t iesults are given in the tables w hich 

follow. In general it can be said th a t a  high level o f  fertility  has been bu ilt up 
which com bined  w ith good o rgan isa tion  an d  techniques have given good  
results. (See Tables A an d  B.)

Sowing yields  have varied bu t in general have been above the average fo r the 
Com m ission. T he s tan d ard  sow ing densities recom m ended fo r all nurseries 
have been found  to  result in overcrow ded seedbeds w hich have been p rone to 
fungal a ttacks, an d  as a result a  series o f  local sow ing densities have been evolved 
to avoid this trouble.

Transplants have show n very good  roo t developm ent th ro u g h o u t. A  draw ­
back n o t yet overcom e is th a t in wet seasons the grow th  o f  species such as larch  
and D ouglas fir has been so g rea t th a t the trees, though  n o t seriously o u t o f
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balance, have been alm ost im possible to  p la n t by the norm al no tch  m ethods. The 
norm al lining o u t spacings have proved  inadequate  an d  w ider spacings are being 
used.

A new development designed to  elim inate transp lan ting  an d  its a t ten d a n t cost 
an d  losses has been the sow ing o f  seed a t a very low  density  w ith the object o f 
p roducing  a 2 year seedling fit to  p lan t in the forest. T o check excessive height 
grow th  and  p rom ote  good roo t grow th, it is in tended to  carry  o u t undercu tting . 
A newly developed type o f  undercu tter has given prom ising results an d  we now 
have to  find the op tim um  tim es to  carry  ou t the undercu tting  and  com pare 
results ob ta ined  w ith  those ob ta ined  from  transp lan ts .

RO GA TE N U RSER Y — L IN IN G  O U T 

Percentage o f  trees lined out f i t  fo r  use

Species F.Y . 56% F.Y . 57% F.Y . 58% F.Y . 59% F.Y . 60%

Scots
pine

100
75

95 82

Corsican pine 90 95 70

Japanese larch 93 100 33

European larch 90 82

H ybrid larch 91 88

D ouglas fir 72 67 90

Norway
spruce

96 100
87

88

Lawson cypress 37 55 100 85 96

W estern hemlock 12 80 75

W estern red cedar 17 90 98 80

Abies
grandis

35 40 50
100

68

Cryptom eria
japonica

75 90

Picea om orika 88 71

A ustrian pine 90 57

Abies procera 50

Sequoia
sempervirens

28

N O T E :  F .Y . 60 figures are stock tak ing  figures and  n o t actuals.
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P L A N T  S U P P L Y  A N D  T H E  N U R S E R Y  F O R E S T E R

By

R. E. B A R T L E T T  
Forester, N orth  East England Conservancy

Every year, du ring  the m onths o f  M arch  an d  A pril, a  sim ilar p roblem  
occurs in ou r forest nurseries. In the early p a rt o f  the period the nursery  is 
clu ttered  up w ith p lants th a t people canno t o r will no t take. T he nurserym an 
canno t m ake headw ay w ith his w ork  because he still has p lan ts heeled in or 
unlifted in practically  every section o f  his nursery.

T hen, ab o u t 3 weeks later, the p o o r fellow, strain ing  to  get on, is delayed 
w ith  o rders from  people w ho are scream ing th a t they have n o t the necessary 
p lan ts to  carry  on  w ith. These are the sam e people w ho so shortly  before had 
scorned o r sim ply ignored the hand  th a t w ould feed them .

Is there a rem edy? I th ink  so. T he intelligent use o f  po lythene!
C oupling polythene use w ith  “ p lan t sto rage in  the sheugh” we surely could  

n o t only ease the nursery  fo reste r’s perennial p roblem , bu t also give the p lan ting  
forester a freedom  he has never before enjoyed.

A t present, w hat are the nu rserym an’s m ethods o f  creating  nursery  space 
when dem ands do n o t m ateria lise?

(1) L ift and H eel-in Loosely (Sheughing).
(2) L ift and Bag in Polythene.

(1) This is m ost useful for seedlings which are to  be lined o u t in  the hom e n u r­
series. T ransp lan ts for export, w hich are heeled in pending  orders, a lthough  they 
suffer no deterio ra tion , cost up to  2 /-  per 1,000 ex tra  w hen subsequently  bundled 
an d  bagged fo r despatch . This is perhaps a  sm all price to  pay fo r the space 
gained, bu t is it necessary? Is it the best w ay?

(2) Lengthy polythene storage is only a  safe policy when it is know n th a t the 
finishing date will no t extend in to  a  period  o f  p lan t activity. H ow  can  the nursery  
forester know  these facts in January  o r F ebruary  w hen the p lan ting  forester is 
him self no t sure to  3 or 4 weeks when he will need his L arch  o r Spruce or w hat­
ever it is. He canno t, and  therefore, unless he is p repared  to  bag and heel-in 
p lan ts n o t dem anded  a t the critical date, large scale bagging is out.

N ow , we do know  th a t m any species can be successfully sto red  loose in the 
sheugh for qu ite  long periods and  right up to  an d  beyond the s ta rt o f  roo t, and  
in  som e cases shoot, grow th. Results in the nursery  even indicate im proved 
results from  p lants which have been taken  from  the sheugh and  lined o u t when 
ro o t grow th is well under way.

W e also know n th a t m any species can  survive for long periods in polythene 
p rovid ing  the p ro p er p recau tions are observed and the p lan ts rem ain  com pletely 
do rm an t.

These tw o m ethods used together could  provide the rem edy we are seeking.

In  the  first place there seems no reason  to  me why it should  be necessary for 
all p la n t sto rage to  be a t the nursery  end  o f  the proceedings. I w ould  argue th a t 
the nearer the p la n t sto re is to  the scene o f  p lan ting  the m ore use it is to  the 
p lan ting  forester.



NUMBER THIRTY 1961 55

Surely a t m ost m ajo r p lan ting  forests a cen tral sto rage shelter, for polythene, 
could be either found  o r devised a t a reasonable cost. This, toge ther w ith  a 
small area  o f  cu ltivated  g round , say 11 sq. chains fo r the largest program m es, is 
all th a t is required .

The procedure could then  be as follow s:
(1) The plan ting  forester places his dem ands, giving priorities, early  in  the 

season, w ith in fo rm atio n  as to  w hen p lan ting  is expected to  start.
(2) There are often  m any weeks o f  good  lifting w eather from  D ecem ber to  

the end o f  February . T he nurserym an, selecting his w eather fo r lifting 
an d  despatch , lifts, bags an d  passes the plants on  to  the p lan ting  unit. He 
m ay have to  hold  them  th ro u g h  a period o f  bad w eather afte r lifting. 
No m atter!

(3) W hen the p lan ts are received by the p lan ting  forester he holds th em  in 
polythene until he has the tim e and  the w eather is su itab le for sheughing. 
A t this po in t all is as it w ould be under the presen t system  except th a t the 
p lan ts are a t the p lan ting  end  o f  the pipeline. (The nursery  forester 
w ould alm ost certain ly  have been lifting an d  sheughing on  the section.)

(4) N ow  we have the p lan ts a t the right place a t the righ t tim e. O n the very 
first day th a t the forester w ants to  s ta rt p lan ting , he can  collect p lants 
from  the sheugh and  w ithou t delay, w ithou t the w orry th a t if he o rders 
p lan ts the w eather will p robab ly  have gone sou r before they arrive, he 
can  aw ay to  the hill an d  plant.

(5) In the m eantim e, the nursery  forester, freed a t last from  the chains w hich 
have so long banned him , can w ork prodigous feats in his h ith e rto  u n ­
know n freedom .

The cost, d id you say? P erhaps 2 /-  to  3 /-  p er acre p lan ted .

P .S . One danger: The receiving forester m ay leave his p lan ts in po ly thene bags 
as they arrived  from  the nursery an d  forget tha t, due to  unforseen circum stances, 
his w ork has been held up and  th a t the  p lan ts shou ld  therefore be rem oved from  
the bags and p u t into the sheugh. But w hat can  we do w ith a  forgetful forester 
anyhow ? D o n ’t blam e the n u rse ry m a n !

G .  B . R y l e

D A M A G E  T O  Y O U N G  P L A N T A T I O N S  BY  T H E  
B A N K  V O L E  A T  B E R N W O O D  F O R E S T ,  1 9 5 8 -1 9 6 0

By

B. K E E L E R
Forester, East England Conservancy

Vole dam age, in places very serious, has occurred  in  young  p lan ta tions at 
Bernw ood F orest (E ast C onservancy o f  England) during  the past three forest 
years. O ver th is period , estab lishm ent u n d er heavy coppice cover (now  know n 
as “ p lanting  th ro u g h ” ) has been the s tan d ard  practice an d  it has becom e clear 
that the dam age is closely related  to  the peculiar ecological cond itions created  by 
this technique. H ow ever, the evidence suggests th a t the technique can  be m odi­
fied so as to  reduce the risk o f  dam age. T he m erits o f  “ p lan ting  th ro u g h ” heavy 
coppice cover, com pared  w ith com plete clearance o r  leaving the trad itio n a l 
“ dapple sh ad e” , are still very arguab le even w here one is concerned , as a t
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Bernw ood, w ith heavy clays on  w hich theoretically  the practice is o f  the m ost 
silvicultural benefit. F or this reason  it is th o u g h t th a t som e notes on  exper­
iences o f  the technique in re la tion  to  vole dam age m ight be o f  interest.

Planting in Forest Year 1958
T he p rep a ra tio n  o f  the g round  fo r F o rest Y ear 1958 p lan ting  was done in the 

la te  spring  an d  early sum m er o f  1957. O n app rox im ate ly  25 acres the resulting 
debris was p laced in  w indrow s o f  w hich the d istance a p a rt ranged  from  9 to  60 ft. 
depending  on  the am o u n t o f  debris w hich h ad  to  be disposed of. O ver m ost o f 
the rem ainder o f  the area, the debris was trim m ed o u t so th a t it w ould lie m ore or 
less flat an d  scattered  ab o u t generally, w ith  the idea th a t it w ould  then  ro t dow n 
quickly an d  w ould  n o t form  cover fo r  verm in. O n a sm all p a r t o f  the to ta l area 
there was so m uch  debris th a t it had  to  be burned . This co u rse  was avoided 
w herever possible on  accoun t o f  the ex tra  cost involved. T he p lan ting , which 
was a  tw o row /fou r row  m ixture o f  o ak /N o rw ay  spruce respectively th ro u g h o u t, 
was begun in  N ovem ber 1957 an d  com pleted  in F eb ruary  1958, an d  a to ta l o f  87 
acres was p lan ted . A n  assessm ent o f  p lan t survival m ade in  Ju ly  1958 show ed an  
overall take o f  98%  fo r oak  an d  96%  for N orw ay spruce. T ow ards the end of 
A ugust the N orw ay spruce over m ost o f  the area  show ed signs o f  w hat, fo r w ant 
o f  a  b e tte r term , has been called “ dam ping  o ff” , as a  resu lt o f  w hich a  second 
assessm ent m ade in  Septem ber show ed a survival o f  only 61 %. T he oak , how ­
ever, con tinued  to  thrive and  survival was adequate. T he F orest Y ear 1958 
grow ing season will long be rem em bered as an  exceptionally  hum id  one and  it is 
highly p robab le  th a t the effect o f  cover under these conditions was to m ain ta in  
the hum idity  a t a higher level th an  average. Losses due to  “ dam ping  o ff” are 
generally ascribed to  this.

A t the end o f  N ovem ber 1958, it was observed th a t the tips o f  the leaders and  
laterals o f  a  g reat num ber o f  the surviving spruce were being nibbled . All buds 
were rem oved from  m any o f  the p lan ts and  the laterals o f  som e were rem oved 
com pletely, leaving the m ain  stem  in tact. N o  dam age to  oak was observed. A t 
the sam e tim e, considerab le dam age was being done in  the earlier p lan tings 
(particu larly  those p lan ted  in  1954, 1955 and  1956 onw ards) over 100 acres in one 
p articu la r p a r t  o f  the forest w hich had  been com pletely cleared o f  scrub before 
p lanting. H ere dam age was o f  the sam e type as under cover, b u t som e N orw ay 
spruce stem s were also girdled, a fo rm  o f dam age w hich was n o t observed under 
cover.

U n d er cover little o r no  dam age was observed in  those areas w here it had 
been necessary to  b u rn  the debris. W here the debris had  been p u t in w indrows, 
the in tensity  o f  dam age was greatest on  trees w hich were p lan ted  close to  the 
w indrow s and  trees rem ote from  w indrow s were only  slightly dam aged , if  a t all. 
W here the debris had  been strew n abou t, dam age was general.

T he conclusions reached a t this tim e were th a t the density  o f  cover was 
generally ra th e r too  great fo r tree estab lishm ent because o f  the risk o f  “ dam ping  
o ff” due supposedly  to  high hum idity , b u t th a t it w ould  in itself give satisfactory  
results if  the density  o f  cover was som ew hat reduced. It was th o u g h t, how ever, 
th a t the losses due to  vole dam age, where debris was n o t bu rn t, were greater 
th a n  those  due to  “ dam ping  o ff” , an d  it m ust be rem em bered th a t as well as 
actual losses due to  vole dam age, a large num ber o f  trees are seriously retarded  
w ith o u t being killed.

T he density  o f  cover in  the F o rest Y ear 1958 p lan ting  was reduced  in the 
w inter o f  F o rest Y ear 1959 an d  the spruce rows were bea ten  up  w ith  spruce. 
T he rep lacem ent trees w ere dam aged  by voles soon  afte r p lan ting  an d , in co n ­
sequence o f  th is, fu rth er beating  up had to  be done in  F o rest Y ear 1960 and 
again  N orw ay  spruce was used.
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The w indrow s m ade th ree years ago in som e o f  the areas p lan ted  in 1958 are 
still sufficiently in tac t to  provide cover an d  safety fo r voles an d  mice.

Forest Year 1959 Planting
A bout h a lf  o f  the a rea  for p lan ting  in F orest Y ear 1959 was p repared  in  late 

spring o f 1958 w hen the coppice h ad  already  flushed, an d  the rem ainder in  the 
autum n o f 1958 afte r leaf fall. T he density  o f  cover left stand ing  was ra th e r  less 
than in the previous year. O ver the w hole area  the debris was trim m ed o u t an d  
scattered on  the g round . P lan ting  s ta rted  in  the m iddle o f  N ovem ber an d  was 
com pleted in early  M arch . M ost o f  the p lan ting  was a  tw o row /fou r row  m ixture 
of oak and  N orw ay spruce bu t sm all blocks o f  pure L aw son cypress and  pure 
W estern hem lock were also p lan ted .

It was observed th a t som e N orw ay spruce p lan ted  in  D ecem ber 1958 were 
being n ibbled in m id -F eb ruary  1959, bu t the dam age was n o t severe an d  very 
few trees died in consequence. This dam age occurred  in  the areas p repared  in  the 
spring o f  1958, i.e., a t the tim e w hen the leaf was on the coppice cover.

D uring the sum m er o f  1959, the density  o f  the cover over the  w hole o f  the 
area p lan ted  in 1959 was reduced  an d  the debris, w ith the leaf on, w as trim m ed 
out and scattered  as du ring  the in itial p rep a ra tio n  o f  g round .

In the la tte r p a rt o f  N ovem ber 1959, extensive dam age, sim ilar to  th a t in  the 
area p lan ted  in 1958, was observed on N orw ay spruce in the a rea  w hich was 
originally p repared  in the spring  o f  1958. As in  the 1958 plan ting , there was no 
sign o f oak  being dam aged . This a rea  included sm all blocks o f  L aw son cypress 
which was very heavily a ttacked  a t the sam e tim e, an d  also includes a  b lock  o f 
W estern hem lock one acre in extent, on  w hich there was no sign o f  dam age then  
or subsequently. D am age was not observed in the areas w hich had  originally  
been prepared  in  the au tu m n  o f  1958 un til la te r in  the w inter o f  1959-60, an d  it 
was neither as w idespread n o r as severe in  these areas. The area  in  w hich the 
most severe dam age occurred  was th a t in  w hich the orig inal p rep a ra tio n  o f  
ground was done when the leaf was on  the coppice cover, and  it was observed 
that the leaves persisted on the twigs o f  the debris th ro u g h o u t the sum m er in  a 
shrivelled condition . It was concluded  th a t the g rea ter degree o f  dam age on  this 
area com pared  w ith the o thers, w hich were p repared  w hen there was no  leaf on  
the coppice cover, was due to  the presence o f  a  higher p o p u la tio n  o f  voles w hich 
had resulted from  the natu re  o f  the debris on the ground . T here  ap p ear to  be a t 
least two possible exp lanations o f  th is— either the fresh buds an d  leaves on the 
debris b rough t to  the g round  in the spring  prov ided  ex tra  food  fo r the voles, 
perhaps a t a  critical tim e, o r the shrivelled leaves on  the twigs prov ided  m ore 
effective cover for them . It m ay be th a t b o th  factors operated .

The areas p lan ted  in  F orest Y ear 1959 were all bea ten  up w ith  N orw ay  spruce 
in Forest Y ear 1960.

Forest Year 1960 Planting
The area  for p lan ting  in F orest Y ear 1960 consisted  o f  two b locks; one o f  

these (54 acres) was m ostly p repared  in  the spring an d  early  sum m er o f  1959, 14 
acres o f  the o ther was also p rep a red  a t this tim e an d  the rem ain ing  20 acres was 
prepared in the au tu m n  o f  1959— after leaf fall. T he to ta l a re a  p lan ted  was, 
therefore, 88 acres. O ver the w hole a rea  the debris was trim m ed  o u t an d  scat­
tered as in F orest Y ear 1959. T he type o f  cover was som ew hat d ifferent from  
tha t on the area  p lan ted  in 1959, consisting  generally o f  ta ller stem s w ith  less 
hazel, bu t the density  o f  cover left initially  was very sim ilar in  effect to  th a t left 
initially in the p rep a ra tio n  o f  g round  for p lan ting  in F o rest Y ear 1959; b u t it was 
done w ith  the full recognition  th a t it w ould be necessary to  s ta rt opening  the 
canopy heavily as soon  as the p lan ting  was com pleted . T he full degree o fo p en -
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ing requ ired  was n o t done in the first instance because this w ould  have allow ed 
the developm ent o f  a  fairly  vigorous g ro u n d  vegetation  in  the sum m er o f  1959 
p rio r  to  p lanting, and  so w ould  have nullified one o f  the supposed  benefits o f  the 
technique. R ightly o r w rongly, it was though t w orthw hile going over the 
g round  twice to  avoid  this. P lanting  began in m id N ovem ber 1959, an d  the first 
a rea  to  be p lan ted  was 19 acres o f  the s tan d ard  two row /fou r row m ixture o f  oak 
an d  N orw ay spruce. T his was follow ed by the p lan ting  o f  7 acres o f  pure N orw ay 
spruce an d  ad jacen t to  this, a four row /fou r row  m ixture o f  W estern  hem lock 
was p lan ted  in  m id Jan u ary  over an  area o f  21 acres. This com pleted  the first 
block o f  p lanting. The second block was then p lan ted  w ith an o ak /N orw ay  
spruce/77ity'a m ixture.

In  the last 2 weeks o f  F ebruary , severe dam age to  the Thuja  in the Thujaj 
hem lock m ix ture was observed, affecting 95 % o f  the p lan ts. N o dam age w hat­
ever could  be fo u n d  on the hem lock, then o r subsequently , and  no dam age was 
observed on the ad jacen t N orw ay spruce. T he dam age to  the Thuja  consisted 
o f  the la teral shoots an d  often  the m ain  stem  also being b itten  th rough , a small 
heap o f  fragm ents being left a t the base o f  the tree. A large p ro p o rtio n  o f  trees 
w hich h ad  been 6 to  9 in. high w hen p lan ted  were cu t back to  w ithin tw o inches 
o r so o f  the ground.

In o rder to  find ou t m ore certain ly  w hat species were causing the dam age in 
the T huja /hem lock  m ixture, 12 L ongw orth  traps (kindly lent to  us by the N ature 
C onservancy) were set in tw o groups o f six in each, o f  which three w ere baited 
w ith co rn  and  three baited  w ith Thuja foliage.

Several bank  voles ( Cleithrionom ys glareolus) an d  several w ood mice (Apo- 
demus sylvaticus) and  one field vole (M icrotus agrestis) were caught. O nly the 
b an k  voles were found  to  have particles o f Thuja  in the ir stom achs. N o green 
food  m ateria l a t all was found  in the stom achs o f  the field mice. Tw o bank  voles 
were kep t under observa tion  in cap tiv ity  for a full week and du ring  this tim e lived 
on a  diet o f  Thuja  foliage only, w ater being provided. It was concluded th a t the 
b an k  vole w as the principal cause o f  dam age to  the Thuja  an d  by inference over 
the forest area  generally. This conclusion agrees w ith w hat is already  know n 
a b o u t the several species which are possible causes o f  dam age.

Conclusion
It seems clear th a t the presence o f debris from  prep, g round  on  the forest 

floor u nder coppice cover gives rise to cond itions w hich encourages serious 
dam age by voles, apparen tly  by bank  voles {Cleithrionom ys glareolus) in young 
p lan ted  crops. This is especially true where the debris has been cu t w hen the 
leaf is on  an d  m ay be due to  this debris p rovid ing  better cover o r a food supply 
a t a  critical tim e, or b o th . T he fact th a t w indrow s con tinue to  h a rb o u r enough 
voles to  do  significant dam age for a num ber o f  years, suggests th a t cover is the 
im p o rta n t factor, b u t 1 am  no t certa in  ab o u t this.

W hile it seems clear th a t the presence o f  g round  debris encourages serious 
dam age by voles, it should  be rem arked th a t such dam age has n o t been found  to 
resu lt invariab ly  from  the presence o f  a  large quan tity  o f  g round  debris, e.g., no 
dam age occurred  in the block plan ted  in Forest Y ear 1960 w ith an  oak, N orw ay 
spruce. Thuja  m ixture. It should  be obvious th a t the w hole com plex o f  ecological 
factors con tro lling  pop u la tio n  and behaviour m ust also play its p a rt indeterm in­
ing w hether dam age is done and  its extent an d  intensity . It is suggested th a t 
g round  debris is one o f  m any factors, b u t an  im p o rtan t one.

I t was observed th a t serious vole a ttack  was generally confined to  the period 
N ovem ber to  F ebruary  inclusive. This observation  provides a  possible explana­
tion  o f  the absence o f  dam age in the block o f  oak  p lan ted  in 1960, N orw ay 
spruce, Thuja  m ixture, ju s t referred to, as this was m ainly  p lan ted  during  M arch.
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N orw ay spruce, Thuja  and  L aw son cypress under cover have been readily  
a ttacked . L aw son cypress p lan ting  in  F o rest Y ear 1959 were m ore badly  d am ­
aged th a n  ad jacen t N orw ay spruce, and  Thuja  p lan ted  in F o rest Y ear 1960 was 
severely a ttack ed  while ad jacen t N orw ay spruce was left undam aged , obviously 
suggesting th a t the voles have a strong  food preference fo r these species. N o 
evidence o f  vole dam age has been seen on oak o r hem lock, even w here these 
species have been p lan ted  in  m ixture w ith N orw ay spruce and Thuja  respectively.

In  M arch  1960, the am o u n t o f  vole dam age w hich had  occurred  un d er cover 
a t O akley in the th ree preced ing  w inters was causing  som e concern  an d  was 
regarded  as a fairly im p o rta n t secondary  d isadvan tage o f  the technique o f  
“ p lan ting  th ro u g h ” dense coppice cover; the p rim ary  d isadvantage being sim ply 
th a t the p lan ted  trees were n o t th riv ing  in the env ironm ent created  an d  th a t to 
m odify this sufficiently, the canopy  w ould have to  be drastically  opened, a t a 
high cost per acre for norm al hand w ork ; fires w ould be necessary to  dispose o f  
the large quan tity  o f  debris which it w ould n o t be possible to  dispose betw een the 
rows o f  p lan ts (quite a p a rt from  the possib ility  o f  this harb o u rin g  voles), these 
fires w ould m ake gaps in the p lan ted  crop  and the ra te  o f  progress w ith  lim ited 
lab o u r w ould be depressingly slow. In the face o f  these problem s, it was decided 
to experim ent on a field scale w ith the app lica tion  o f  2 -4 -5 -T  as a basal bark  
spray  w ith  the object o f  killing the scrub cover standing . P resen t ind ications are 
th a t this is a successful m ethod  o f  k illing m ost scrub species an d  can  p roduce the 
sam e opening  o f  canopy  as h an d  cu tting  a t ab o u t h a lf the cost, an d  th a t progress 
in term s o f  acres p e r m an-w eek is ab o u t fou r tim es th a t o f  h an d  cu ttin g ; conse­
quently  this m ethod  has been ad o p ted  as the norm al m eans o f  opening  canopy  
a t Bernw ood and is also being used afte r the very m inim um  o f land  opening as a  
m eans o f  site p rep a ra tio n  before p lanting . P rovided th a t th is m ethod  o f  killing 
scrub  standing , to  overcom e the p rim ary  problem s associated  w ith  scrub c lea r­
ance and cover p lanting , con tinues to  prove satisfactory , the secondary  prob lem  
o f  g round  debris favouring  vole dam age has largely been solved.

M A R K I N G  T R E E S :  C O M P A R I S O N  O F  M E T H O D S

By

S. F O R R E S T E R  
D istrict Officer, W ork S tu d y  Branch

T here are  tw o possible reasons fo r m ark ing  trees:
(1) M ark ing  trees to  rem ain , e.g., the cro p  trees in  a  “ crow n” th inn ing , for 

w hich a p erm anen t m ark  w hich does n o t dam age the tree is required .
(2) M ark ing  the trees to  com e ou t, fo r w hich a tem porary , o r  a t least less 

perm anen t m ark  is all th a t is req u ired ; dam age to  the tree can  be accepted.

PER M A N EN T M ARKING
The usual m ethod is to  p u t two o r  th ree spo ts on  each tree, using a pain t 

brush  an d  po t o f  pain t. This can  resu lt in  p a in t sp lash ing  on  the o p era to r, and 
in w aste o f  pain t.

Experim ents w ith A erosol spray  tins show  th a t they are convenient, econo ­
mical, and relatively clean. A 16 oz. tin o f  “ Silver L e a f” pain t m arked  300 trees 
o r m ore, equ ivalen t to  perhaps tw o p in ts o f  pain t by the p o t an d  b rush  m ethod. 

T he relative costs a r e :
F o r 300 trees: 16 oz. A erosol. (Purchase in  bu lk) 6s. 4d.

2 p ts. m ark ing  p a in t a t 2 7 /-  per gal. 6s. 9d.
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A com parison  o f  tim es show s:
F o r  one tree : S po tting  w ith  brush  A pprox . 0 -30  mins.

M ark in g  w ith  A eroso l A pprox . 0 -10  m ins.
T he saving in  tim e represents a b o u t 4 / -  per 300 trees for lab o u r only, and

m akes the A eroso l well w orthw hile using. Its cleanliness an d  convenience are
o th e r po in ts  strongly  in  its favour.
Method of Use

T he spray nozzle shou ld  be held a b o u t 3 in .-4  in. from  the tree an d  given a 
quick  stroke across o r u p  an d  dow n the stem . A  very sh o rt period  o f  spray , one 
o r  tw o seconds, is all th a t is required . A  stripe a b o u t h a lf  an  inch wide an d  six 
inches long gives a readily  visible m ark . Tw o m arks per tree have been found  
adequate.

In  w indy w eather the o p era to r shou ld  keep to  w indw ard  o f  the spray  to  
avo id  mess an d  b rea th ing  the spray.

Supplies
I t is u n d ersto o d  th a t arrangem ents are  being m ade fo r titan iu m  p ain t to  be 

m ade up  in sim ilar packs, un d er the nam e “ T ree L ea f” by the Secto C o., L td ., o f  
B lackburn . A  no te  by the P urchase Section will reach  C onservato rs as soon  as 
details are com plete.

TEM PO R A R Y  M ARKING
Slashers, b illhooks o r axes are the usual tools used, m ak ing  a  slash on two 

sides o f  the tree. W ith  som e species, an d  in  partia lly  b rashed  crops, th is can  be a 
slow an d  labo rious m ethod.

A  p a in t ham m er, filled w ith  a  w hite pow der, has been found  very convenient, 
qu ick  and  cheap. T he one used consists o f  a  flat leather pouch  w ith  a  hole on 
one side covered w ith  a  gauze screen. Even in  the best cond itions it saves tim e 
over slashing.

T he cost o f  m ark ing  by p a in t ham m er w orks o u t:
F o r  100 trees: 2 oz. pow der a t 4 / -  per lb. 6d.

T he relative tim es fo r good  cond itions are :
F o r  one tree : S lashing two m arks per tree A pprox . -08 mins.

P a in t ham m er two spots tree A pprox . -05 mins.
In  partia lly  b rashed  crops the difference will be greater.
T he costs an d  savings in  good cond itions are negligible, b u t the ham m er is 

convenient. In  bad  cond itions the saving in  tim e will m ore th a n  offset the cost 
o f  m ateria l.
Method of Use

A  slap w ith  the ham m er leaves a ro u n d  m ark  a b o u t one inch in d iam eter, 
w hich will last fo r several m on ths a t least.
Supplies

T he p a in t ham m er described an d  the pow der is m ark e ted  by:
Skogs & F lo ttn ingsm aterie l A /B, A gents:

T o rsg atan  10 J. H . S tew ard L td .,
S tockholm , 1 406 S trand ,

L ondon , W .C .2
T he pow der costs 8s. 6d. per kilo, (approx . 4 / -  per lb.) in  5 kilo, lots, plus 

carriage. (It is even cheaper in  25 an d  50 kilo. lots). D etails will be covered by 
the P urchase Section note.

I t  w ould  ap p ear th a t the use o f  these m ethods shou ld  now  be extended.
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H E L I C O P T E R  L I F T  O F  F E N C I N G  M A T E R I A L  

A T  E N N E R D A L E  F O R E S T ,  O C T O B E R  1 9 6 1

By

P. L. W IN C H E S T E R

D istrict Officer, N orth -W est England

1. Location
E nnerdale F orest is situated  in the w estern p a rt o f  the L ake D istric t in  

C um berland . T he lift was carried  o u t from  G illerthw aite  in the dale b o tto m  a t 
400 ft. e levation  to  the p la n ta tio n  fenceline on Lingm ell on the so u th ern  fell a t 
1,200 ft. elevation , giving a lift o f  800 ft. in  distances varying from  35 chains to  
94 chains as the crow  flies. N ational G rid  ref. 313700 514100.

2. Terrain
T he dale lies betw een H igh Stile (2,643 ft.), G rea t G able (2,949 ft.) an d  P illar 

M o u n ta in  (2,928 ft.) an d  the to p og raphy  is m o un ta inous w ith m uch o u tc ropp ing  
rock and  m any screes. Lingm ell is one o f  the less rugged fells, a lth o u g h  littered  
w ith  large size boulders, and  afte r rising 700 ft. in 20 chains, in a  concave slope o f  
approxim ately  1 in 21 flattens off on top . T he p lan ta tio n  fenceline runs betw een 
the  end o f  the steepest slope and  the to p  ridge.

3. Reason
T he existing p lan ta tio n  fence was erected w hen E uropean  an d  Japanses larch  

crops were p lan ted  betw een 1935 an d  1938. T he fell outside the p la n ta tio n  is let 
fo r sheep grazing an d  the p o o r larch  areas will be enriched du ring  the next few 
years. R epairs are now  ineffectual th ro u g h  ex ten t an d  frequency, an d  a rep lace­
m ent fence is scheduled to  be erected du ring  F orest Y ear 1962.

4. Project
O n erection  som e 30 odd years ago, all the fencing m ateria l was carried  up 

the fell. T here is no track  su itab le for lorry , land  rover o r trac to r  o the r th an  th a t 
along  the b o tto m  o f  the steep slope a t 500 ft. elevation. T he long hau l an d  boul- 
derstrew n g round  m ake w inching difficult, necessitating  stage hau ling  lim ited by 
the rope length, an d  sp read ing  along  the fenceline once the m ateria l is up . 
Suitable horses are  no t available locally for this type o f  w ork, an d  it was n o t 
possible to  locate a su itab le m ule team . O nce again  the only  practical m ethod  
appeared  to  be m anpack , unless the obvious m odern  m ethod  o f  an  a irlift were 
em ployed. T he p roposed  use o f  a helicopter evolved du ring  p rep a ra tio n  o f  
A nnual E stim ates in June 1961.

5. Costings
T he com parison  is betw een m en lifting m ateria l 700 ft. over a  d istance o f  

£ mile from  gear spread  along  the b o tto m  o f  the fell by trac to r  a t the nearest 
po in t, an d  a helicopter lifting 800 ft. over distances betw een V an d  1 mile from  a 
cen tra l d um p  beside h a rd  road .

(a) M anpack. L ab o u r po ten tia l was assessed a t tw o loads o f  a b o u t cwt. 
per m an /day  for w hich a fair day 's  pay w ould  be £2, i.e. 2 0 /-  per
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m an/load . T he m ateria l required  for this p articu la r 137 chains o f  fencing 
was calcu lated  an d  split in to  m an /loads as under:

M anjLoads
60 rolls sheep netting  . .  . .  . .  60
26 rolls p la in  8 G .w ire . .  26
900 stakes 5 ft. 6 in. x 3  in. to p  (tanalised) 180
26 stra in ing  posts 7 ft. 6 in. X 5 to  7 in. . .  26
65 stru ts  7 ft. 6 in. x  3 to  5 in. . .  . .  65

357 m an/loads

N eglecting the spreading  charge along  the bo ttom  o f  the fell, th is is
£

357 m an /loads a t 2 0 /-  = 3 5 7
A dd a  m in im um  o f 33%  overheads = 1 2 0

£477

(b) Helicopter. T he m ateria l involved weighs approx im ate ly  10 tons, an d  
quo ta tio n s fo r the a irlift w ere received ranging  from  £630 from  B.E.A. 
using a W estland  W hirlw ind from  G atw ick  A irp o rt carry ing  1,000 lb. 
loads a t £70 per flying hou r, an d  £340 from  H elicopter Services L td. 
using an  A m erican  type Bell 47 J from  L u to n  A irp o rt carry ing  500 lb. 
loads. Position ing  o f  helicopters plays a large p a r t in q u o ta tio n s, an d  a 
d irect jo b  from  L u to n  on  this o p era tio n  only  w ould  have cost £100 m ore, 
i.e., £440, had  the m achine no t had  an o th er lift in Scotland . Besides this 
cost there w ould also  be lab o u r em ployed on load ing  an d  receiving an d  
spreading  m ateria l a long the fenceline, estim ated  a t 

P ick U p A rea 4 m an/days 
D ropp ing  A rea 9 m an/days

13 m an /days a t 177/- per w ee k = £ 2 3
T o ta l A irlift C osts:

H elicopter £340
F.C. lab o u r £ 23
A dd 50%  overheads £ 11

£374
Saving in  (b) over (a) therefore is £103 o r app rox im ate ly  22%  and  so this 
m ethod  o f  a irlift by helicopter was em ployed in this instance.

6. Preparation
(i) All m ateria ls required  were assem bled a t G illerthw aite  an d  placed in 

one cen tral dum p on the field a t Low  G illerthw aite  ju s t p rio r to  the 
opera tion .

(ii) S ho rt visit by H elicop ter Services L td. represen tative to  discuss pick up 
area, d ropp ing  area, ro ad  access, loads, w ith  local sta ff and  to  see the 
ac tua l locality  for himself.

(iii) P rep ara tio n  o f  L o ad  Schedule. This involved w eighing o f  various fen­
cing item s to  o b ta in  average w eights o f  ac tua l posts, stakes, nets and  
wire to  be used. T he load  lim it fo r the helicopter is 500 lbs. an d  10 tons 
has to  be lifted, i.e., 45 loads. T he length  o f  fenceline is 137 chains and
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60 yard  in tervals w ould  give 50 drops. T o  be on  the low  side o f  500 lbs., 
48 loads was the figure taken , an d  by in te rp o la tio n  an d  m an ip u la tio n  
the load  schedule was d raw n  up  based on 1 sheep ne t an d  norm ally  n o t 
less th a n  18 stakes in each load w ith  2 rolls o f  w ire every fifth load. The 
balance up  to  approx im ate ly  500 lbs. was th en  m ade up w ith posts as 
required , to  fit in  w ith  position ing  an d  the sequence o f  d ro p  along  the 
fenceline. (The L oad  Schedule, w hich includes average w eights an d  
m ateria ls used, is a ttach ed  to  this report, see p. 67.)

(iv) The tim e an d  date  o f  the op era tio n  were no tified  to  the following, all o f  
w hom  ap p eared :

T he A ssistan t C oun ty  Surveyor fo r C um berland
T he C hief F orester o f  M anchester C o rp o ra tio n  T hirlm ere F o rest
T he Press

7. Operation

Personnel em ployed  

i/c  O peration  -  

H elicopter

For. C om .

D istric t Officer (N o rth  Lakes) -

i/c H elicop ter Services L td .
P ilot, H elicopter Services L td . -  
E ng ineer,H elicop terS erv icesL td .-

F orester i/c E nnerdale F orest -  
(i/c L oad ing  w ith  4 m en) 

F orester (E nnerdale)
(i/c D ropp ing  A rea w ith 
9 m en)

P. L. W inchester

W. M . S trangw ays
D. H ebrech t
S. R ousel

D. N elson

H. Y ates

M achines em ployed

1 Bell 47 J H elicop ter on  skids w ith  qu ick  release d ropp ing  hook.
1 T ham es V an carry ing  fuel (approx . 12 gallons pe tro l per flying hour), 

spares, 4 land ing  tables, an d  4 cordage nets 6 ft. X 6 ft. w ith 4 in. mesh.

Timing

C om m enced 10.00 a.m . on  O ctober 2nd, 1961, w ith arrival o f  helicopter 
flying in from  A nglers H otel on  E nnerdale W ater w here it had  spent the n ight. 
Van arrived  a t sam e tim e. F or. C om . personnel h ad  been in  position  a t p ick  up 
area an d  on  to p  o f  the fell since 9.00 a.m . O pera tion  com pleted  2.40 p.m . w ith 
one 20 m inute b reak  fo r sm oke by Pilot. Setting up  tables a t s ta rt to o k  10 m in­
utes, an d  flying o f  Engineer to  explain release m echanism , F ilm  cam eram an  to 
get shots o f  d rops, an d  D istric t Officer to  inspect com pleted  o p era tio n  accoun ted  
for a fu rth e r 10 m inutes. T hus exactly 4 hours covered the d ropp ing  o f  48 loads, 
m aking an  average o f  5 m inutes betw een hook ing  on loads; this s ta rted  a ro u n d  
7 m inutes and  qu ite frequently  tow ards the end was only 34- m inutes.

M  ethod

T he 4 lightw eight tables were p laced tw o an d  tw o in  such a  way th a t the 
helicopter cou ld  land  an d  take-o ff in to  w ind by com ing to  rest on  them  on  the 
skids. W ind d irec tion  changed  slightly ju s t afte r m idday, b u t was generally  dow n 
the dale from  the east, an d  was a  fresh breeze su itab le to  the jo b  as a  m odera te
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w ind is preferred  to  give ex tra  lift to  the m achine. T he sun  also shone brightly , 
an d  was un fo rtuna te ly  com ing from  the d ro p p in g  area  in to  the p ilo t's  eyes.

Below the helicopter an d  betw een the skids was a qu ick  release hook  o p era ­
ted by the pilot, but w ith an  outside con tro l to  be w orked  from  ground  in case it 
jam m ed . T he release w orked  on  an  endless invisibly-spliced steel s tran d  w ire 
s tro p  o f  a b o u t 30 in. in circum ference. This was passed  th ro u g h  sisal rope loops 
used to  d raw  the corners o f  the 6 ft. x  6 ft. co rdage nets (4 in. mesh) together 
once the load had  been m ade up  in the net.

T he Engineer con tro lled  the landing  and  take-o ff and  the ac tua l hook ing  in, 
an d  the P ilo t released the load at a b o u t 5 ft.-1 0  ft. a t the sp o t m arked  by a red 
flag by the p arty  on the fell top . This p arty  also p u t em pty nets back in to  the 
m achine to  m ain ta in  a  supply for the load ing  p arly  as only 4 were used. M ean ­
while the L oad ing  P arty  filled the next net betw een the land ing  tables an d  m ade 
u p  a fu rth er load accord ing  to  the load ing  schedule from  the m ain  dum p, the 
object being to  have one load  in transit, one in net ready for h ook ing  in, and  
fo u r loads m ade up  accord ing  to  the schedule in position  betw een the m ain d u m p  
an d  the landing  tables. It was essential to  m ark  these loads num erically  w ith 
tim ber crayon.

O n the D ropp ing  A rea, the posts an d  stakes were sp read  a t correct distances 
as speedily as possible so th a t the next d ro p  could  be flagged accurately  before 
the m achine arrived.

All concerned  had  to  w ork  a t an  extrem ely fast ra te  th ro u g h o u t the opera tion  
to  m ain ta in  the flow, and  it is to  the ir credit th a t no h itch  occurred.

M ishaps
F o rtu n a te ly  there were no  m ajo r m ishaps. O nce the helicopter slipped on the 

tab les b u t m anaged  to  rise before dam aging  his ro to r  tips on  the g round . T w o 
loads had  to  be je ttiso n ed  on  take-off, one because a netting  roll was slipping out 
o f  the  ne t an d  the o th e r because one land ing  tab le becam e hooked  up  w ith the 
load . These w asted 2 }  an d  4 m inutes respectively in reloading. O n one occasion 
the P ilo t failed to  d ro p  on  first run-in , because he h it a d o w ndraugh t an d  had  to  
circle to  gain height before com ing in again. This w ind com ing over the ridge 
an d  dow n was troublesom e, an d  often  height had  to  be gained by flying first 
over the  opposite  fell. O ne roll o f  netting  w ent a  considerab le way dow n the fell 
b u t was re triev ed ; on the  w hole the old fenceline acted  as a good stop . N o te  th a t 
the m en m ust stand  above the d ro p  and  on higher g round .

Publicity
T he op era tio n  was well covered by local press. A film was taken  by B order 

Press A gency an d  th is is now , although  it has n o t been show n to date , the 
p roperty  o f  the Independen t Television N etw ork.

8. Conclusions
(i) T he op era tio n  w as m uch  speedier th an  expected an d  w holly successful.

(ii) Safety consciousness is m ost im p o rtan t. M en m ust stand  ou tside the 
sweep o f  the ro to rs  unless do ing  an  essential jo b , an d  m ust also stand  
above the d ropp ing  position . N obody  shou ld  be u nder o r in fro n t o f  
m achine on take-o ff in  case load  has to  be je ttis ioned , an d  a clear run  
in to  w ind o f  100 yards o r so is useful to  the helicopter.

(iii) Such opera tions require very good  team w ork , an d  m ust be well p lanned . 
T he crew from  H elicop ter Services L td . w ere extrem ely efficient an d  a 
p leasure to  w ork  with.
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(iv) T he m en 's in terest in  the o p era tio n  undou b ted ly  spu rred  them  to  g rea t 
efforts an d  the team  sp irit is now  even m ore conso lida ted  a t  th is  F orest. 
T hey  also  learned  th a t an  efficient m achine is a  h ard  taskm aster.

(v) C ost o f  th is helicopter was approx im ate ly  3 3 /-p e rcw t. =  £33 a  to n -m ileo f 
m ateria l lifted. M r. S trangw ays in tim ated  th a t H elicop ter Services L td . 
cou ld  in  fu tu re  offer sim ilar lifts to  N W (E ) C onservancy a t 2 0 /-  per 
cw t. if  betw een 20 an d  30 tons were available fo r lifting a t forests w ithin 
the C onservancy a t one time.

(vi) H elicopter Services L td . are in terested  in  a n  arrangem en t w ith  the 
F orestry  C om m ission w hereby a  re ta iner fee is paid  fo r tw o o r th ree 
m onths in the year w hen a  helicopter w ould  be available fo r all o p era­
tions a t a m uch reduced  ra te  per flying h o u r (a t p resen t it is in the region 
region o f  £30 per flying h o u r ex -L u ton  A irport). This w ould  increase 
user, an d  benefit b o th  parties by increased u tilisa tion  o f  m achine and  
reduced costs on  jo b s  w here this w ould  be the best m ethod.

(vii) A t presen t lifting o f  fencing an d  engineering m aterials along  w ith  spray­
ing for weed an d  pest co n tro l can  be coun ted  as norm al opera tions ca r­
ried o u t by H elicop ter Services L td . F ire P a tro l over a large a re a  in 
extrem e danger, an d  co n tro l o f  large fires, are  o th e r possibilities.

(viii) A  fitting fo r spread ing  g ran u la r fertilisers will be in  ac tion  shortly , p ro ­
bab ly  costing  in  the region o f  3 0 /-  per acre. O n p o o r  sites w here G .M .P . 
is applied  a t p lan ting  this w ould  w ork  o u t a t 0 -2 d . per tree, com pared  
w ith  3 -0d . per tree by h an d  app lica tion , a lthough  m ore cost w ould  be 
incurred  on  the actual fertiliser.

(ix) M r. S trangw ays m en tioned  a  possibility  in  the near fu tu re  o f  ex tracting  
tim ber a t 5 0 /-  per ton /m ile  (l/'8d. per H oppus feet/m ile) w hich is com ­
ing ra th e r closer th a n  previous trials to  a  realistic figure fo r difficult 
coun try . A  larger m achine w ould  be necessary an d  a  w inch essential so 
landing  was n o t necessary. T he rate  a t w hich a  m achine w ould  w ork, 
an d  the volum e o f  tim ber to  be ex tracted , w ould  be lim iting factors.

(x) T here w ould  ap p e ar to  be num erous jo b s  on  w hich use o f  a  helicopter 
w ould  be ideal if  the costs were right, an d  these will only  com e dow n 
w ith  g rea ter use o f  this equipm ent. T im ber ex traction  by th is m ethod  
is b o u n d  to  com e in m oun ta inous coun try , an d  will be w ith  us earlier 
th an  m any  realise.

(xi) T he w eather fo r the E nnerdale lift was ideal, in  fact the best day  fo r 
m any weeks, an d  adverse cond itions w ould  have im peded  the op era tio n  
considerably .

General
L oad  schedules follow , an d  the general lay-out o f  the o p era tio n  is show n on  

the accom panying  m ap. A  pho to  o f  the helicopter in  ac tion  appears on  the 
centre pages.
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L O A D  S C H E D U L E
(A bbrevia ted  to save space)

L oad Inter- (lbs.)
No. S takes S tru ts m ediates S trainers W ire R olls Sheep N ets L oad  W eight 

1 9  2 I 2 1 460
2 27 I I 1 499
3 20 I 1 I 438
4 1 8  I 2 442
5 27 1 1 436

(D eta ils were given fo r  loads 6 -45 inclusive but are o m itted  here)
46 19 1 1 2 473
47 12 1 1 1 2 475
48 22 1 1 I 455

48 900 40 40 30 20 60 22,900

(lbs.) (lbs.)
M ateria ls L if ted  Num ber A verage Weight Total Weight

Stakes 900 12 10,800
Struts 40 42 1,680
Intermediates 40 63 2,520
Strainers 30 86 2,580
Rolls o f  Wire 20 56 1,120
Sheep Nets 60 70 4,200

22,900

Comment by Col. R. G. Shaw, Machinery Research Officer
This is a  m ost in teresting  rep o rt particu larly  as it shows th a t cond itions can  

exist in  extrem e circum stances w here the helicopter can  do a  tran sp o rt jo b  in 
British forests a t a  low er cost th an  using any a lternative m ethods. T he m achine 
used, the Bell 47, is the sam e type th a t was used in  the tim ber ex traction  tria ls 
a t G len d u ro r in 1956. It is particu larly  in te resting  to  no te th a t the nu m b er o f  
loads per h o u r over a  d istance up  to  a  mile and , consequently , the am o u n t tra n s ­
ported  per hour, closely agree w ith  the conclusions reached on  the earlier trial. 
T he w hole secret, as the rep o rt po in ts ou t, is g round  o rganisation .

It is encourag ing  to  see such  en thusiasm  for this fo rm  o f  tra n sp o rt b u t I can ­
not stretch  my optim ism  to  su p p o rt the conclusions o n  cost w hen it com es 
to the ex traction  o f  tim ber on  a  com m ercial basis. The carry ing  capacity  over 
a mile is say 3 tons per h o u r an d  even a t £30 per h o u r fo r the helicopter this 
w orks o u t a t £10 per to n  o r  nearly  I I -  per cu. ft. T here is ac tually  a b it m ore to  
be added  to  this for g ro u n d  staff.

It is perfectly true  th a t w ith larger pay load  m achines the cost per to n  could  
be reduced bu t I fear th a t we are still a  long way from  the 5 0 /-  per to n  mile 
an tic ipated  in C onclusion  (ix).

W e have kep t touch  w ith  the helicopter m anufactu rers in  th is coun try  an d  
investigations on the F airey  R otodyne an d  W estland  W estm inster ind icated  th a t 
with 5 - to n  pay loads it m ight be possible to  do  6 trips per h o u r over a  d istance o f  
a mile a t a helicopter cost o f  £120 per hour. This w ould  give an  hourly  ra te  o f  
30 tons fo r £120 o r £4 per ton . Even this w ould  be 2/8d. per cu. ft. an d  neither 
the m anufactu rers n o r the Forestry  C om m ission have felt th a t we were near 
enough  to  justify  m ore tria ls o f  a m ethod  th a t w ould  no t be econom ic even if 
our ca lcu lations did w ork  o u t in practice.

In fact it m ust be fairly certa in  th a t 5 tons o f  th inn ings w ould  prove a  very 
unm anageable load low ing to  bulk  ra th e r th an  w eight. It is these considerations
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th a t have p u t the b rake  on  any  fu rth e r p rac tica l trials. T ak ing  a longer range 
view it is very p robab le  th a t w hen helicopter opera ting  costs can  be b ro u g h t 
dow n to  a q u a rte r  o f  the ir p resen t level a m achine o f  a ro u n d  3 tons pay load  
capacity  will be an  econom ic p roposition . O ur con tac ts w ith  the a irc raft indus­
try  ind icate th a t this is a t least som e way off an d  the hoverc ra ft opera ting  on 
roughly  p repared  tracks is p ro b ab ly  an  earlier possibility.

In  the m eantim e it is encourag ing  to  know  th a t there is so m uch  th o u g h t an d  
in terest being show n in m ethods th a t, in a few years, m ay ap p e ar far less revolu­
tionary  than  they do  now.

M E T A L L I N G  O F  F O R E S T  R O A D S  A T  L Y M I N G E  F O R E S T
By

W . R. H O W E L L  

Assistant Forester, South-E ast England
Introduction

T he follow ing is a rep o rt on  the M achinery , M ateria ls an d  M eth o d  used in  
the construc tion  o f  m etalled  roads a t Lym inge F orest. T he w ork  was carried  
o u t in accordance w ith  the A nnual R oad  P rogram m e fo r F o rest Y ear 61, c o n ­
sisting o f  174 chains o f  new  roads an d  67 chains o f  repa ir w ork. T he land is 
level an d  the roads are straigh t, b u t the subsoil, a  rare  P liocene silt, becom es 
dust in sum m er an d  m ud in  w inter, so can n o t su p p o rt traffic.

Description
M ost o f  the roads h ad  been form ed, graded  and  rolled the previous year and 

therefore were firm  an d  solid. T he m etalling was 10 feet w ide in the centre o f  
the  ro ad , leaving a verge each side o f  approx . 12 feet. Passing places were 
inserted  a t approx . 10 chain  in tervals on  stra ig h t stretches o f  road , m ore fre­
quently  on  bends and  a t the b o tto m  an d  to p  o f  g rad ien ts o f  any length. The 
passing places were 15 feet o r m ore in length  an d  carried  to  the  edge o f  the road  
e ither to  the left o r to  the righ t o f  the 10-foot m etalled centre. A t all “ T ” ju n c ­
tions w ith  o ther roads “ tu rn  a ro u n d s” were laid o u t to  a  rad ius o f  approx . 12 ft. 
from  centre o f  junc tions.

M aterials
Colliery Shale  was used on  all roads as a base m aterial to  an  average d ep th  o f 

9 inches. This is a  slate shale, very h a rd  w hen freshly dug  b u t deterio ra tes 
rap id ly  on  con tac t w ith the elem ents. (This d e terio ra tio n  o f  the shale on  expos­
u re  will usually  necessitate the use o f  a su itab le to p  dressing.) T he shale was 
hau led  stra igh t from  the C olliery so th a t the m ateria l show ed considerab le 
varia tion  in  size. T he very large pieces had  to  be b ro k en  by hand . C onsequently  
it was found  advisable w henever possible to  refuse any loads consisting  o f  a 
h igh p ro p o rtio n  o f  large pieces.

F o r the to p  dressing tw o types o f  m ateria l were used, H oggin  and  A sh/S tone 
m ix ture to  a  dep th  o f  approx . 3 inches.

H oggin— H oggin is a  m ix ture o f  sand, gravel, stone an d  clay, and  the higher 
the p ro p o rtio n  o f  gravel an d  stone w ith ju s t sufficient sand  an d  clay to  b ind , the 
better. T oo  m uch  sand o r  to o  m uch  clay will only m ake a soft road , unusab le 
in  w et conditions.

A sh /S tone— This was ballast from  a disused railw ay line, a  local source. 
C heaper th a n  hoggin an d  easier to  spread.
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Advantages and Disadvantages
Each m ateria l has its advantages an d  disadvantages. Selection depended  

m ainly on  the period w hich could  be allow ed fo r the ro ad  to  conso lida te  before 
extensive use; site (w hether exposed o r sheltered); availability  o f  m ateria l; rate  
and  tim e o f  delivery.

It was found  advisable to  use H oggin  on  exposed roads w hich dried  rapidly , 
and w here the roads were n o t liable to  be used extensively fo r a  year o r  so. 
G iven tim e the surface becom es conso lida ted  an d  a lm ost w aterproof.

A sh /S tone was used on  roads w hich were heavily shaded , either by forest 
crop  o r  high banks an d  on  roads liable for in stan t use. M y ow n op in ion  is th a t 
the H oggin will prove the m ost su itab le top  dressing as the A sh/S tone will w ear 
quickly, necessitating  co n s tan t m aintenance.

M achinery
F or spread ing  o f  m ateria l a T .D .6  B ulldozer was hired, toge ther w ith an  

8 -to n  Diesel Roller. C ond ition  o f  hire was th a t only the hours w orked  were 
paid  for an d  not hours spen t stand ing  because o f  adverse w eather, m ain tenance, 
etc. It was necessary, to  keep these m achines fully em ployed, w hich involved 
detailed  p lanning  o f  flow o f m aterials, u tilisa tion  o f  lab o u r an d  m ovem ent o f 
m achinery  from  one area  to  ano ther. C rossing o f  public  highw ays, supplies o f  
fuel, no ting  o f  tim e stand ing  idle, ca ravan  sites, all had to  be taken  in to  considera­
tion an d  noted . As a p o in t o f  in terest Lym inge F o rest is intersected  by num erous 
narrow  public roads, an d  it was necessary to cross several by m eans o f  laying 
co rdw ood across the road , allow ing the bu lldozer to  cross w ithou t dam aging  the 
tarm ac surface. W hen carry ing  o u t this opera tion  two m en were detailed  to 
con tro l traffic.

Method
Before m etalling com m enced it was found  advisable to  m ark  o u t the w idth  

p roposed  for m etalling  w ith pegs, s ta rting  a t the fu rthe rm ost po in t from  the 
en try  o f  vehicles to  the road  an d  so avoid ing  runn ing  over the base m ateria l 
before it had been rolled. T he pegs were spaced to  m easure each lo rry  load o f  
m aterial to  the requ ired  dep th , w hich gave a guide to  the person  con tro lling  the 
tipping o f  m aterials. This w orked o u t to  approx im ate ly  18 yards to  a  7 cu. yd. 
load.

T he load o f  m aterial was backed up to  the first pa ir o f  pegs, tipp ing  com ­
m enced, an d  the lorry  driver d irected  fo rw ard  to  ensure as even a  d is trib u tio n  as 
possible. T he next lorry  com m enced a t the second set o f  pegs an d  the opera tion  
repeated by each lorry  in tu rn . It was found  advisable to  leave the d irecting  o f  
lorries to  a reliable person , i.e., local ganger, w ho was responsible for tipp ing  
o pera tions, collecting and  signing delivery notes, correct m easure and  s tan d ard  
o f  quality . W hen n o t em ployed w ith  the lorries, this m an helped to  b reak  the 
large pieces o f  colliery shale. W hen the first tw o o r three loads had  been tipped, 
the T .D .6  began to  sp read  the m ateria l evenly to  the required  dep th , assisted  by 
two m en, one each side o f  the road , w ho b ro k e  the big pieces o f  shale an d  kept 
each side stra ig h t an d  to  the requ ired  w idth . As soon  as the shale had  been 
reasonably  spread , the ro ller cam e behind an d  ro lled  the road  base firm . T hus 
the two m achines were kep t w ork ing  continuously .

In  theory  we p lanned  to  have lorries tipp ing  ju s t fast enough  to  keep the 
m achines going, i.e., one lo rry  every 20 m inutes o r  so, the average daily  rate  o f 
delivery being 150 to  160 yds. o f  m aterial. In  practice, how ever, usually  4 o r  5 
lorries arrived  together w ith  an  interval o f  2 hours o r  m ore before the next 
delivery, resulting  in  m achinery  som etim es being idle. T o  overcom e this diffi­
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culty  it was found  advisable to  com m ence delivery o f  to p  dressing m ateria l after 
the first fifteen chains o f  base h ad  been rolled. T he lorries delivering to p  dressing 
were b ro u g h t along  one side o f  the partia lly  m etalled  road , tu rned  a t the m ost 
convenien t p o in t an d  backed to  the sta rting  p o in t, then  tipped  in  the sam e m anner 
as the shale. T he pegs were m oved to  fix the ap p ro p ria te  leng th  fo r each  load. 
T hus w hen the dozer had  sp read  the shale delivered, instead  o f  w aiting  fo r the 
next load  o r  b a tch  o f  loads, it m oved back  to  sp read  the to p  dressing. By using 
th is m ethod  an  average o f  approx . 10 chains o f  m etalling  was com pleted  per day.

W hen the base had  been com pleted , the dozer then  finished sp read ing  the 
to p  dressing. As the to p  dressing was applied  fairly  th in ly , it was fo u n d  advis­
able to  sp read  the heaps an d  then  “ back  b lad e” to  ensure an  even dep th  and 
level finish. T he roller then  gave the w hole ride a final roll.

Costs
T he cost o f  m etalling varied  from  ro ad  to  road , b u t average prices were as 

follow s:
Average costs per Chain

£ s. d.
Bulldozing 2 1 2
R olling 14 2
F.C . L abour 12 8
Shale 7 7 10
H oggin /A sh 4 12 8

T O T A L £15 8 6

M ateria l per Chain 
Shale -  10 cu. yds.
H oggin /A sh  -  6 cu. yds.

O N E  A P P L I C A T I O N  O F  C R O W N  T H I N N I N G  
I N  S I T K A  S P R U C E

By

C ap ta in  J. M A X W E L L  M A C D O N A L D  o f  L A R G IE  
Forestry Commissioner

A b o u t ten  years ago, the w riter changed from  the trad itio n a l light low  th in ­
ning, to  crow n th inn ing , in  his S itka spruce w oods. These are o f  Q uality  Class 
II an d  III, an d  because o f  the very severe exposure to  the A tlan tic , it was decided 
to  m ake the th inn ing  fairly  heavy. This was m ainly  in o rd er to  help to  p rom ote  
w ind-firm ness th ro u g h  good  crow n an d  ro o t developm ent. I t was understood  
th a t by crow n th inn ing  was m ean t the rem oval o f  trees from  the  u p p er canopy  
w ith  the object o f  b reak ing  the canopy  an d  helping the g row th  anddevelopm en t 
o f  those th a t were left standing , as opposed  to  the rem oval o f  only such trees as 
h a d  no  fu ture , from  the low er canopy, for, presum ably , reasons o f  hygiene. Thus 
in  so far as any th ing  definite can  be said  a b o u t th inn ing , the object o f  crow n 
th inn ing  is the im provem ent an d  developm ent o f  the rem ain ing  c rop , ra th e r  th an  
the rem oval o f  trees th a t have no  fu ture . T he th in n e r’s m ind  is fixed on  the trees 
th a t rem ain  and  n o t on  those to  be rem oved.
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A t first a  th ree-year th inn ing  cycle was prescribed, bu t, w hen the second th in ­
nings cam e to  be m ade, it w as found  th a t the crops w ere n o t ready  again , an d  the 
cycle was extended to  fo u r years.

P relim inary  figures from  sam ple p lo ts ind icate  the follow ing th inn ing  regim e 
fo r Q .C .ir .

R em oved in ThinningS tem s Volume

per acre per acre 
{h .ft.o .b .)

Before first th inn ing  a t 16 years . . 1,200 1,400
A fter first th inn ing  a t  16 years . . 1,020 950
A fter second th inn ing  a t 20 years 840 1,646

Stem s

180
180

Volume

450
398

M ost w oods divide them selves na tu ra lly  in to  groups o f  trees o f  varying size, 
w hich, w ith  a  little p ractice, are fairly easy to  recognise. T he th in n er approaches 
such  a g roup  an d  exam ines it. A good deal o f  in fo rm atio n  can  be go t while 
w alking from  the previous g roup , particu la rly  if  the ap p ro a ch  is dow nhill, w hen 
the relative heights o f  the trees can  be seen. In  the g roup  there will be one, o r 
perhaps tw o, trees w hich will s tan d  o u t from  the o thers fo r vigour, size, s tra igh t­
ness, fine, ho rizon tal b ranching , w ith w horls far ap a rt, no  upw ard-tend ing  
branches an d  no forking. G o o d  crow n developm ent is also im p o rtan t, b u t this 
is no t m uch o f  a  p rob lem , being a lm ost un iversal in  the upper canopy  w hen th in ­
ning is n o t delayed. Such trees are fo r convenience called  cro p  trees. This 
m eans th a t they are to  be favoured  in  th inn ing ; it does n o t necessarily im ply th a t 
they will rem ain  to  fo rm  p a r t o f  the final crop . Som etim es, w here the re  are no 
good  large trees, a  com paratively  sm all tree m ust be selected as the crop  tree 
a n d  given ro o m  to  develop.

T w o difficulties arise in  selecting crop  trees. T he first is w hen all o r m ost o f  
the trees in  the g roup  are  o f  good  quality . In  th is case the th in n er has to  resist 
the tem p ta tion , w hich is strong , to  leave them  all, an d  m ust harden  his h eart to  
rem ove som e, even if  they are o f  perfect form . I f  he does n o t do  this, he will 
leave h im self o r his successor in  fu tu re th inn ings w ith  a  group  o f  tall bo ttle- 
brushes, w hich will be difficult if  n o t im possib le to  th in  satisfactorily .

T he o th e r difficult case is w hen m ost o r all o f  the trees in  a  g roup  are fau lty  
for one reason  o r  ano ther. T here all th a t can  be done is to  m ake the best o f  the 
p o o r m aterial. In  such a  case, an  otherw ise good  tree w ith a w avy stem  m ay be 
selected as the cro p  tree, as w aviness corrects itse lf to  a  large ex ten t as the tree 
g row s; o r a tree th a t is coarse b u t stra igh t m ay be chosen, particu larly  if  the 
coarseness is to  be co rrec ted  by high pruning . This will be discussed later.

I t is surprising  how  often  one finds groups th a t are all o f  good  quality , 
separa ted  by only a  few yards from  groups th a t are 100%  faulty . T he cause is 
th o u g h t to  be very local w ind-curren ts— m ost o f  the faults in  S itka can  be traced  
back  to  w ind dam age, b roken  leaders and  the like, in  early  life.

H av ing  selected his c ro p  tree, the th in n er looks to  see w hich o f  its neigh­
bours are in te rfering  w ith the developm ent o f  its crow n, o r will in terfere w ith  it 
before the next th inn ing . Such trees are m arked  fo r rem oval. W herever possible, 
o f  course, a faulty  tree will be selected fo r rem oval, b u t to o  m uch  stress shou ld  
no t be p u t on  this. T he te m p ta tio n  is to  look fo r fau lty  trees, an d  th en  try  to  find 
som e reason  fo r rem oving them .

A coarse do m in an t o r “ w o lf” is o ften  rem oved to  help a  good sub-dom inan t, 
an d  this p rocedure  has the add itiona l advan tage th a t the “ w o lf” provides useful 
saw -tim ber even a t the first th inning, and  adds to  the volum e rem oved in the 
th inning.
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W here a sm aller tree hem s in w ith  its crow n the low er crow n o f  a  taller 
neighbour, so th a t heavy b ranch  developm ent is prevented, the sm aller tree is for 
convenience called a  “ cleaner” . This rela tionsh ip  is to  be encouraged , an d  ideally 
a  crop  tree should  be su rrounded  by a ring o f  perhaps three o r four cleaners. 
This, how ever, seldom  happens in practice. T h inn ing  takes place am ong  the 
cleaners, to  enable the best o f  them  to develop satisfactorily . Som etim es a 
cleaner can  do  its w ork for only a few years, w hen it will be suppressed by its 
crop  tree, bu t there m ay be an o th er po ten tia l cleaner, stand ing  fu rthe r aw ay from  
the crop  tree, w hich will take the place o f  the orig inal cleaner. This is called a 
second-line cleaner; it can often  be d istinguished well in advance, an d  be 
b ro u g h t on  by the jud ic ious rem oval o f  com peting  neighbours. Som etim es a 
fau lty  d o m in an t is rem oved to  help a  good  sub -dom inan t to  ac t as a cleaner for a 
crop  tree. In o the r cases it m ay be a  choice between two o r m ore sub-dom inan ts.

It som etim es happens th a t two good dom inan ts stand  side by side, an d  it is 
perm issible to  allow  them  to grow  on together, developing a com m on crow n. In 
th inn ing  they are trea ted  as one tree, and  the double crow n is freed from  com pe­
titio n  in  the o rd inary  way.

T here is a  tendency in th inn ing  to  forget th a t it will no t be m any years before 
an o th e r  th inn ing  takes place. It is always perm issible, an d  often  wise, to leave 
som e problem  to w hich there seems no so lu tion , for the next th inning, p rovided 
in  the m eantim e harm  will no t have been done to  the crow ns o f  the trees. This 
lack o f  urgency is m uch m ore p ronounced  w hen the th inn ing  has n o t been 
delayed, an d  one o f  the g reat blessings o f  being right up -to -da te  w ith th inn ing  is 
th a t it is seldom  th a t a p articu la r course o f  ac tion  is, so to  speak, forced upon  the 
th inner. H e has m uch m ore freedom  o f  selection.

T he tem p ta tio n  w hich is m ost difficult to  resist in th inn ing  is the rem oval o f 
faulty, ugly trees, for no reason o ther than  the ir ugliness. F o rtuna te ly  the ir 
rem oval does no harm , and it is a  question  o f  decid ing w hether to  rem ove them  
fo r appearance sake, o r leave them  to put on  increm ent. T he th inner o f  S itka 
should  no t be too  m uch afra id  o f  leaving even quite large gaps in the canopy : 
they close up  very quickly.

F o r several years now  we have h igh-pruned  ab o u t 140 selected trees per acre. 
T he upper lim it o f  d iam eter a t b reast height was 5 in.-6  in. A  sm aller d iam eter 
lim it has been recom m ended in o rd er to get the m in im um  o f kno tty  core, but 
this is found  to  be im possible to achieve in practice, as m any o f  the best trees 
have reached 6 in. o r m ore d .b .h ., even by the earliest possible first th inning.

I t has now, how ever, been decided th a t there be no upper lim it o f  d iam eter 
fo r prun ing , so th a t trees o f  any d iam eter (a t the tim e o f  first th inn ing) will be 
p runed , p rov ided  they are stra igh t an d  otherw ise suitable. This decision has 
been based on the prem ise th a t, the g rea ter the d iam eter o f  the tree, the greater 
the volum e o f  knoL-free tim ber it will pu t on  in a. given period. F o r exam ple a 
bu tt-leng th  o f  12 ft. x 6  in. m id q u a rte r  g irth  con tains th ree h.ft. If  this grows 
a t four rings per inch for tw enty  years, it will then  have a  volum e o f  16-33 h.ft. 
an  increase o f  13-3 h.ft. w hich will be free o f  knots. A larger tree, w ith a  bu tt-  
leng th  o f  12 ft. x  8 in. m id q u a rte r  g irth  will con ta in  5-33 h.ft. In the sam e tim e 
a n d  a t the sam e rate  o f  g row th the larger tree will have increased to  21-33 h.ft. 
o f  w hich 16-33 h.ft. will be free o f  knots. In ad d itio n  o f  course, the larger tree 
will have been grow ing faster th an  the sm aller, an d  if it con tinues to do  so afte r 
prun ing , it will have a  fu rthe r advantage.

Ju st as in  crow n th inn ing  the th inner looks to  the trees th a t will rem ain  
stand ing  an d  fo rm  his crop , ra th e r th an  those to  be rem oved, so in p run ing  
in terest should  centre n o t on  the sm allness o f  knot-free core, bu t on  achieving 
the g reatest volum e o f  knot-free tim ber. T he fu tu re is looked  to, ra th e r th a n  the 
past.
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T he trees are m arked  for p run ing  a t th e  sam e tim e as the th inn ing  is being 
m arked , b u t th is is m erely fo r convenience, an d  to  save going over the sam e 
ground  twice. T he p ru n in g  has no significance so fa r as the th inn ing  is co n ­
cerned. A lthough  only trees w hich are th o u g h t to  have a fu tu re  are selected fo r 
p run ing , qu ite  a  p ro p o rtio n  o f  the cro p  trees are n o t considered good  enough  for 
p run ing . O nly the very s tra igh test stem s are p runed , b u t in  selection, coarseness 
an d  upw ard -tend ing  b ranches are n o t a b a r— ra th e r the reverse: a  coarsely- 
b ranched  stem , if  it is s tra ig h t an d  otherw ise good, can  be tu rn ed  in to  a perfect 
stem  by p run ing . This leads to  the selection o f  a certa in  num ber o f  coarsely- 
b ranched , b u t otherw ise good  dom inan ts, fo r crop  trees, in the  know ledge 
th a t they will be im proved  by pruning .

P run ing  is done w ith a  six-foot po le saw, an d  a  fairly  ta ll m an  can  get u p  to  
a b o u t twelve feet. T he in ten tion  is to  get up  to  a b o u t tw enty-tw o feet in  a 
second prun ing .

C row n th inn ing  is a tax ing  jo b  requiring  a high degree o f  co n cen tra tio n —  
very m uch m ore so th a n  the alm ost au to m atic  m ark ing  o f  suppressed trees in a 
low th inn ing . A fter a  few hou rs m ark ing  the b ra in  begins to  function  less keenly, 
an d  it is then possible to  m ark  very badly . I t has been suggested th a t the co n stan t 
looking  upw ards a t the crow ns o f  the trees, w hich is aggravated  w hen w ork ing  
uphill, tends to  cu t the b lood  off from  the b rain , so th a t it becom es sluggish and  
less keen. W ith th is in  view it has been found  th a t num erous fairly sh o rt sessions 
o f  m ark ing  give better results th a n  few er long  sessions. Tw o o r th ree hours 
m orn ing  and  a fte rn o o n  every day, give b e tte r results th an  a w hole day now  an d  
then.

W hen a w ood  is inspected afte r tw o o r th ree crow n th inn ings as described, 
one gets an  im pression o f  the long  w ell-developed crow ns. O ne is aw are o f  
greenery w here one w ould expect only the b row n o f  dead branches. L ooked  at 
from  outside, one is s truck  by the tall spire-like crow ns o f  the largest crop  trees, 
stand ing  o u t ten  feet o r m ore above the general canopy su rround ing  them . 
Low er dow n the stra igh t stem s, free o f  branches as a  resu lt o f  p run ing , give 
prom ise o f  straigh t-g ra ined , kno t-free tim ber.

H A R D W O O D  P U L P W O O D  P R O D U C T I O N :
A N  A P P L I C A T I O N  O F  T H E  G E N E R A L  T A R I F F  T A B L E S

By

S. J. N O R T H  an d  J. S. B R A IN

By F orest Y ear 1958 h ardw ood  pu lpw ood  (3 ft. 6 in .-4  ft. 3 in. lengths, 
3-j- in. top , 12 in. bu tts) fo r the S udb rook  Pulpm ill, nea r C hepstow , M on., was 
being p roduced  a t the ra te  o f  6,000 to n s per an n u m  by the D ean  Surveyorship. 
D u rin g  th is year, the 400 acre block o f  natu ra lly  regenerated  oak  (chiefly 
Quercus robur) 1901-1918 was due fo r th inn ing . T he area  is p a rt o f  the Blakeney 
H ill B eat lying in the S.E. co rn e r o f  the forest on  the O ld R ed  Sandstone. 
P revious th inn ing  had  been som ew hat delayed pending the opening o f  the p u lp ­
mill, an d  p rio r  to  th inn ing , som e 80 stem s/acre were selected as p o ten tia l final 
cro p  trees w hich were to  be favoured  in  th inn ing  to  encourage crow n develop­
m ent. W here necessary p run ing  was carried  o u t to  ensure a  clear bole o f  20/ 
25 ft. (cost 8d. per tree piece w ork, 53/4d. per acre).

It was considered  th a t there were possibilities in apply ing  the T ariff system  in 
th is large block o f  fairly un iform  crops, p rovided su itab le checks w ere m ade
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H um m el indicated  in F orestry  C om m ission Bulletin 24 {The Volume Basal Area  
Line, page 55) th a t general ta riff  tables m ight also be used in young  h ardw ood  
stands up to  a  m ean Breast H eight Q u arte r G irth  o f  6 inches. Since the cro p  was 
natu ra lly  regenerated , there were no such helpful guides like p lan ted  rows to 
assist in  p re-determ in ing  the num ber o f  trees to  be sam pled  in  any  one c o m p art­
m ent in o rd er to o b ta in  the accuracy requ ired  in the ta riff m ethod  o f  m easure­
m ent.

A useful rule o f  thum b was evolved based on the num ber o f  final c ro p  trees 
m ultip lied  by tw o. It was expected th a t this m ight provide ra th e r m ore th a n  the 
10%  o f sam ple requ ired  in  tariffing conifers, b u t since the use o f  the tables in 
hardw oods was som eth ing  o f  a trial, this was regarded as a  desirable feature (in 
this event, the sam pling fraction  ranged from  10-30% ).

T he ac tu a l m ark ing  an d  tariffing was done by the two o f  us, an d  the going 
was h a rd  since the bram bles were w aist high an d  it was no t uncom m on to  find on  
arrival a t the tree to  be girthed, th a t the tape had  been left som e d istance behind 
in  the b ram bles. H eavy infestations by the O ak-leaf R oller m o th  Tortri.x 
viridana added  to  the d iscom fort o f  the jo b .

O ur pace was a regular f-a c re /m an  hou r m ark ing  an d  tariffing, w hich aver­
aged o u t a t 180 hoppus feet per m an /h o u r. O n the basis o f  agency charges 
(1961) fo r a forester an d  assistan t forester, the charge w orked  o u t a t ra th e r less 
th a n  l^ d . per hoppus foot.

T he p roduction  op era tio n  was carried  o u t by eight m en, six on  felling and  
crosscu tting  (w orking in  3 pairs) an d  two horsem en w ork ing  betw een the three 
cu tting  gangs. Piece w ork  rates rem ained fixed th ro u g h o u t the op era tio n  and  
the m en were paid  on  the ta riff  volum e. F o r each  co m p artm en t:

T o ta l vol. =  Vol. o f

N o  trees m arked  average pole 
an d  the cu tters recorded  the num ber o f  poles felled weekly, the balance being 
struck  w ith  the to ta l num ber o f  poles m arked  a t the end  o f  w ork  in  each  com ­
partm en t.

T im ber, co rdw ood  an d  o th e r m easured  p roducts were paid  fo r separately , 
the volum e sub trac ted  from  the gross ta riff  volum e to  arrive a t a  paym ent for 
pu lpw ood. A  record  o f  p ro d u ctio n  an d  ta riff volum e was kep t fo r each  co m ­
partm en t, w ith  the co -opera tion  o f  the hau lier we were able to  keep a  record  o f 
despatches by com partm en ts, an d  by using a  conversion fac to r o f  30 hoppus 
feet per ton.

C onversion  loss (and  occasional gain) w hich included an  elem ent for tariff 
erro rs was derived.

T he results o f  th is op era tio n  are briefly discussed un d er item s in the follow ing 
p a ra g ra p h s :

(1) T ariff N um bers— In view o f the range o f  p lan ting  years 1901-18, a 
variable quan tity  o f  beech in  m ixture w ith  the oak , the range o f  ta riff 
num bers is very sm all, 25-32, w ith  no ap p a ren t co rre la tion  w ith  year o f  
p lanting , geography o r average pole size (range 2-65 . . .  6-21 hoppus 
feet/pole) th a t can  be readily  detected.

(2) M easurem ents— It is em phasised again, th a t o f  all the p roducts, only b u tt 
lengths were actually  m easured ; co rdw ood  volum e was assessed by 
apply ing  the conversion fac to r o f  45 hoppus feet per cord.

T he volum e o f  all form s o f  p itw ood  w ere assessed from  “ S m iths’ 
T ab les” ; pu lpw ood  on  a conversion fac to r o f  30 hoppus feet per to n  (a 
check on one load  o f  pu lp  w hich h ad  been felled som e days, revealed a 
figure o f  31 hoppus feet per ton). T o check the T ariff system  a t an  early
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date  the felled m easure o f  poles over tw o w hole com partm en ts (som e 38 
acres) was taken . In  one com partm en t th is revealed th a t the ta riff  was 
m easuring  10%  higher th a n  felled m easure, an d  in the o th e r case 2-V% 
higher th an  the felled m easure.

O n those two sam e com partm en ts, it is in teresting  to  com pare the 
100%  felled m easure, ta riff  m easure an d  converted  m easure, since it was 
on  these results th a t it was decided to  con tinue the m ethod  th ro u g h o u t 
the rest o f  the area.

Conversion gain  ( - ) Conversion gain  ( +  )
Hoppus Felled Tariff C on vened or loss (— ) on or loss (— ) on

fe e l A cres measure measure measure fe lled  measure tariff' measure

348 16 7.027 7,753 6,905 - 2 % - 1 1 %
350 22 4,239 4,333 4,373 4" 3 % +  1 %

w h o l e  a r e a  : 409 acres 107,030 98,618 - 8 %

(Production: Pulpw ood 85% , timber 7% , pitw ood 4% , cordw ood 4% )

W hilst these results ind icate a  qu ite large range o f  conversion  losses on 
ta riff  m easure, the conversion  loss on  felled m easure was low, an d  ind i­
cated  ad eq u ate  reliability  on  the m ethods o f  m easuring  the converted  
m aterial an d  the various conversion  fac to rs em ployed. I t was, therefore, 
decided to  proceed  w ith  the ta riff  system , b u t a  check was kep t on  the 
conversion  loss on  ta riff  m easure as each com partm en t was com pleted.

T he last en try  ind icates an  overall conversion loss o f  8 % w ith  w hich 
results we were well satisfied. I t is relevant to  p o in t o u t th a t if  the fac to r 
used fo r converting  pu lpw ood  h ad  been 31 hoppus feet (the fac to r o b ­
ta ined  in the one check carried  ou t) the conversion  loss w ould  have 
show n as 5 -2 %  only, w hereas by using 29 h.ft. per to n  w ould  show  a 
conversion  loss o f  10-4%  (see below).

(3) Seasonal variation— By separating  results fo r sum m er an d  w inter felling, 
the need for “ no t lagging” in  sales by w eight is well illustrated .

Gain ( - f )
T a riff Vol. Converted Vol. or Loss  (— )

W in ter felling 21,496 21,627 + 0 -0 6 %
Sum m er felling 85,534 76,991 — 11%

T o ta l 107,030 98,618 8%

In o th e r w ords 30 h.ft. per to n  appears to  have been a  very fair conversion 
fac to r fo r w inter felling, b u t in  the sum m er, 31 hoppus feet per ton  
w ould  have been m ore accurate , an d  from  this the obvious conclusion  
is d raw n , th a t the re  was a  loss o f  w eight equivalen t to  1 h .ft./to n  due to 
dry ing  o u t in the sum m er m onths.

Conclusions

(1) In  this type o f  hard w o o d  crop , the general ta riff table can  be applied  w ith  
satisfactory  results.

(2) As a system , all the advantages app ly  th a t are relevant to  the general use 
o f  ta riff tables, b u t in  this p articu la r instance, its app lica tio n  w as found  
to  be particu la rly  valuable in  the paym ent o f  piecew ork, an d  in  p lanning  
the w ork  ahead , since a  very accurate  assessm ent o f  tim es and d isposi­
tions o f  lab o u r could  be m ade.



(3) T he m ethod  has m any p rac tica l advantages over paym ent by tonnage 
produced , b u t it is adm itted  th a t the m ore recen t developm ent o f  sales 
(and  paym ent) by stacked  lo rry  load  presen ts a  m ethod  w hich m ay be 
even m ore a ttractive  th a n  the ta riff  system.
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T H E  R O Y A L  E N G I N E E R  F I E L D  L E V E L  

By

W . J. D A V IE S 
Forester, South-E ast England

Since the end o f  the w ar an  am azing  selection o f  Ex-Service E quipm ent has 
found  its w ay in to  everyday civilian life. Q uite a lo t has fo u n d  its use in  F o res­
try , an d  a list o f  m echanical equ ipm ent w ould  include 4-wheel drive vehicles, 
Jeeps, low lo ad er tran sp o rte rs , bulldozers, ca te rp illa r trac to rs  an d  rollers, 
w hile B ren G u n  carriers have been used in  seed collection.

A  list o f  sm aller item s o f  equ ipm ent w ould  range from  the m any an d  varied 
articles o f  clo th ing  to  haversacks, com passes, b inocu lars, too ls an d  even m aps 
w hich have been tu rn ed  in to  scribbling  pads.

T here is one such piece o f  surplus equ ipm ent w hich has a  ready  place in 
forestry , yet w hich has a ttrac ted  little a tten tion . Som etim es advertised  as the 
“ H an d y m an ’s G enera l P urpose T o o l” , it is the R oyal E ngineer F ield  Level.

M ade o f  hardw ood , w ith  brass screws an d  fittings, it is, w hen fitted  up, a 
righ t angled triangle w ith  a  base, know n as L im b “ A ” , 4 ft. long. L im bs B an d  
C o f  the triang le are h inged on L im b A, an d  w here they m eet a t the apex, 
L im bs B an d  C  are held  by a locking pin. L im b C con tains a S P IR IT  L E V EL, a 
p ocke t in  w hich is sto red  a P L U M B  L IN E , an d  a b rass p la te  from  w hich the 
p lum b line is suspended w hen in  use, w hen levelling o r  se tting  grad ien ts.

T he in strum en t folds conveniently  to  4 ft. x 1$ in. X 1£ in. an d  is held  by a 
w ebbing strap . W hen folded, it can  be used as a 4 ft. R U L E  an d  a S P IR IT  
L EV EL. W hen opened, one side o f  the level is m arked  o u t as a P R O T R A C ­
T O R  an d  the o ther side is m arked  as a G R A D IE N T  M E A S U R E  o r C L IN O ­
M E T E R .

T o use the R .E . level to  set a g rad ien t, the p lum b line is fixed to  the brass 
p la te  and  the requ ired  g rad ien t is show n w here the p lum b line cuts the scale 
w hich is m arked  on  L im b A  an d  B. T his scale is g raded  from  L E V E L  to 
V E R T IC A L .

T hus, the R .E . Level can  be used as:
(1) 4 ft. R U L E
(2) S P IR IT  L E V E L
(3) T. S Q U A R E
(4) P R O T R A C T O R
(5) P L U M B  L IN E
(6) G R A D IE N T  M E A S U R E R  O R  C L IN O M E T E R
T his gives it scope fo r use in  Surveying in  the field, build ing, drain ing , setting 

u p  levels fo r culverts, checking righ t angles, se tting  o u t angles, levelling and  
m ark ing  o u t grad ien ts on  R o a d  M aking , an d  it can  be used to  m easure the 
heights o f  trees. See P late 8.



N U M B E R  T H I R T Y  1961 7 7

H O U S I N G  T H E  F O R E S T E R  IN  N O R T H  W A L E S

By

H . J. H O O P E R , Q .A .L .A .S .
D istrict O fficer, N orth-W ales

T he num ber o f  supervisors needed in  any p articu la r forest area  will depend  
upon the size o f  forest to  be m anaged, and  the estim ated  am o u n t o f  fo rest w ork  
in the forest m anagem ent program m e. W hen supervisory  num bers have been 
determ ined  the housing  requirem ents for th a t p a rticu la r forest a rea  will be 
know n. By apply ing  this investigation  to  each  forest a rea  a G eneral H ousing 
P rogram m e can  eventually  be prepared . P riorities can  be a llocated  to  each 
p articu la r project. T hus an  A nnual H ousing  P rogram m e can  be determ ined  
accord ing  to  the am o u n t o f  m onies g ran ted  for housing purposes, and  a selection 
o f  to p  prio rity  projects.

Site Selection
U rgent p rio rity  projects shou ld  na tu ra lly  receive first a tten tion , bu t there 

m ay be very tangible reasons why a  p articu la r p ro jec t is delayed. F o r exam ple 
there m ay be no good  w ater supply  in  a  p articu la r locality  o r ow ners m ay no t 
sell land. It is desirable therefo re fo r site selection to  be several years ahead  o f  
the A nnual H ousing  Program m e.

F oresters ' H ouses are  best bu ilt in cen tres o f  rural popu la tion . A ll will 
p robab ly  agree to  this. C erta in  factors m ay justify  consideration  to  build ing a 
house set a p a r t from  a  village location . A  fo rest bea t area  m ay be in an  iso lated  
locality an d  it m ay be very desirable fo r a  superv isor to  live on  the spo t. The 
balance against “ iso la ted ” sites is very heavy indeed. A vailability  o f  schools, 
churches, shopp ing  facilities, m ain  bus rou tes an d  social life are o f  u tm o st 
im portance. M oreso, perhaps to  the fo reste r’s wife an d  fam ily th an  to  himself.

T he p articu la r location  o f  a housing  site serving a  p articu la r fo rest area  is 
therefore largely determ ined  by the location  o f  existing village com m unities 
w ithin th a t forest area.

The Site Itself
A housing site needs to  m eet w ith  the app rova l o f  the C oun ty  P lanning  

Officer. It is norm ally  advan tageous to  o b ta in  vehicular access in to  a housing  
site from  a ro ad  w hich is n o t a m ain  highw ay. P lanning  A uthorities are very 
re luc tan t to  allow  access en tering  from  a m ain  highw ay. Early con su lta tio n  w ith 
P lanning A uthorities is always advisable. T heir views on  “ ribbon  developm ent” 
can som etim es by very exacting. W hilst it m ay well be desirable to  be in an  
existing com m unity  bu t a little “ a p a r t” from  sam e, for purposes o f  privacy, the 
p lanners m ay refuse a  p articu la r site clearance on  g rounds o f  ribbon  develop­
m ent. A com b in atio n  o f  ribbon  developm ent an d  ob jectionable access will m ost 
certain ly  m eet w ith  the p lanners d isapproval.

Site requirem ents can  perhaps be sum m arised  as follow s:

Size of Site
T he size needs to  be o f  70 ft. fron tage an d  100 ft. dep th  o r the reabou ts  to 

take the present s tan d ard  house. This norm ally  allow s an  adequate  site curtilage 
an d  is m anageable by the average gardener. Ideal shapes an d  sizes are no t 
always ob ta inab le  so th a t every site m ust be trea ted  on  its m erit. T he to ta l
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fron tage  o f  the p resen t s tan d ard  fo reste r’s house w ith  garage is 53 ft. w ith garage 
access a t the end  o f  th e  house. Sites w ith a  fron tage  o f  less th a n  70 ft. m ay no t 
be acceptab le unless the veh icu lar access fits favourab ly  in to  the possible 
am endm ents to  the s tan d ard  plan.

Aspect o f Site
A spect w hen defined in  arch itec tu ra l term s m eans the re la tionsh ip  o f  a 

bu ild ing  to  the fo u r po in ts o f  the com pass. C e rta in  room s in  all build ings need 
different types o f  light. (F o r exam ple a  too l m ain tenance h u t needs n o r th  aspect 
lighting .) In  a  house it is desirable fo r living room s an d  the  d in ing  ro o m  to  face 
sou th  in  o rd er to  gain the m axim um  am o u n t o f  sunlight. A n east aspec t is 
su itab le fo r a  k itchen  o r  alternatively  a west aspect, b u t o f  course it will only  get 
the sun ligh t fo r  h a lf  the day.

I t  is n o t always possib le to  give a  bu ild ing  the ideal aspect, possibly because 
it is overlooking  a  nearby  bu ild ing  in  w hich case a  com prom ise has to  be m ade. 
W ith  s ta n d a rd  designed houses it is usual practice to  design b o th  a  north aspect 
a n d  south aspect house, i.e., one is designed to  receive the m ajo rity  o f  sun light a t 
the back  an d  the o th e r the m ajo rity  o f  sun light a t the fron t. T he arch itec t needs 
to  decide w hich o f  the p lans is m ost suited  to  a p a rticu la r site.

Slope of Site
V ehicular access is invariab ly  necessary on  a housing site. A  grad ien t to a 

garage drive shou ld  n o t exceed 1 in  8, an d  1 in 10 is m ore desirable. G rad ien ts 
exceeding 1 in  8 m ust be very critically  exam ined. A  vehicular tu rn ing  bay 
w ith in  the curtilage o f  the housing  site an d  a  lay-by on  the roadside , 40 ft. x 12 ft. 
fron tage are often  dem anded  by the p lann ing  au tho rities . S lope o f  land  on  the 
ac tua l house p la tfo rm  does n o t necessarily render the site unacceptab le. A level 
p la tfo rm  in size approx im ate ly  60 ft. long an d  35 ft. w idth, toge ther w ith  the 
garage drive, can  norm ally  be bulldozed. C om m ission  o p era to rs  tak e  a  p articu la r 
p ride  in th is w ork  an d  a  com pleted  site w ith  its cam bered  banks is always a 
cred it to  the bu lldozer driver concerned. Such site cond itions n a tu ra lly  ad d  cost 
to  the housing  site an d  also  m ay involve the co n stru c tio n  o f  certa in  reta in ing  
walls. Excessive estim ate costs fo r these p rep a ra to ry  w orks m ay well result in 
the non-acceptance o f  the p articu la r housing  site.

C urtilage W orks
T he vehicular access drive an d  tu rn ing  bay have a lready  been m entioned . A 

ta rm acad am  finish is the m ost satisfactory . P edestrian  a n d  p era m b u la to r access 
a re  ob ta ined  by m eans o f  3 ft. w ide concrete p a th s  serving the fro n t an d  near 
entrances. P athw ays are  ex tended  all the w ay a ro u n d  the house to  give general 
access an d  to  ease the chore  o f  cleaning g round  floor w indow s. A t the fron t 
en trance the p a th  is generally  bu ilt up  in to  an  ap ro n  w ith  canopy  cover in the 
fo rm  o f  an  open  porch . A t the rea r en trance the p a th  again  is extended in the 
fo rm  o f  an  ap ro n  usually  o f  m ore generous d im ensions to  ca te r fo r dom estic 
needs w hich devolve a ro u n d  the k itchen  an d  ou tbu ild ing  en trances. C oncrete 
steps, if  required , an d  a 2 ft. concrete p a th  lead to  a  clo thes line.

T he type o f  fencing a ro u n d  the site depends on  the degree o f  am enity  th a t is 
desired. Inconsp icuous fences, being generally  a t the rear, can  norm ally  be o f 
sheep-net type. F ro n t fences m ay be sim ilar, b u t if  the locality  has ad o p ted  a 
p a rticu la r fron tage fea tu re it m ay well be desirable to  follow  suit. Exam ples 
m ay therefo re  be, walls o f  rustic  brick , rock  faced concrete block o r cha in  link 
fencing. G enerally  speaking  if  an  am enity  fence is requ ired  then  a  tim ber 
palisade fence is chosen. This looks particu la rly  a ttractive  if  fo rm ed  by 2 \  in. 
w idth  oak  palisades a t 2 \  in . spacings an d  secured to  tim ber bearers w ith  oak
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pegs. T analized  larch  palisades can  also p resen t a  pleasing appearance. It is 
o ften  desirable to  om it garage drive gates an d  then fence up  each side o f  the 
drive. W ro u g h t oak  w icket gates trea ted  w ith  linseed oil, set up w here requ ired , 
lo o k  particu larly  a ttractive. Hedges o f  beech o r L aw son cypress are  norm ally  
estab lished  as soon  as possible. Flow ering shrubs ad d  to  the general a ttrac tiv e ­
ness o f  the garden.

The House Itself

In  the p lann ing  o f  a  build ing the arch itect is charged  to  b ring  ab o u t the 
best u tilisa tion  o f  the space available w hich is enclosed by the walls an d  roof. In  
ad d itio n  “ arch itec tu ra l expression” will be m anifest. T he bu ild ing  will be given 
a ch a rac te r aim ed to  present the personal equa tion  o f  the “ ego” o f  b o th  client 
an d  arch itect. I f  the arch itect is em pty  o f  ideas an d  convictions, if  he is an  
assem bler an d  n o t a  c rea to r then  his w ork will reflect th a t fact. T he fo reste r’s 
house will stand  in  the countryside for a h und red  years an d  the designer’s co n ­
tr ib u tio n  to  the field o f  arch itec tu ral expression will be always evident.

T he superficial area  o f  a  house is m easured from  the in te rna l perim eter o f  the 
ex ternal walls, ignoring all in te rnal partitions. A  2-storied  house m easured  
in ternally  20 ft. by 25 ft. will give therefore 1,000 superficial ft. In  N o rth  W ales 
the cost o f  house building in  ru ra l locations is p robab ly  higher th a n  the national 
average. The cost to  build  a  house including curtilage w orks, is som ew here in the 
region o f  £3 per superficial ft. C ost is a  g reat deciding fac to r an d  therefo re 
superficial areas for the house are norm ally  1,000 to  1,050 superficial ft.

T he m axim um , w hich w ould include house, ou tbu ild ings, garage, covered 
w ays an d  office w ould be 1,360 superficial ft. (Say, a b o u t £4,000.)

T he in ternal design o f  a  house is so m uch a  m a tte r o f  individual tastes an d  
requirem ents th a t a general d iscussion on the subject w ould fill m any  pages, and  
even th en  it w ould  no t be possible to  dogm atise on  questions o f  p lanning  an d  
furnishings. P erhaps to  m ention som e o f  the po in ts is the m ost th a t one can  
hope to  achieve in  a  general discourse o f  this sort.

The Kitchen
It shou ld  n o t be a passage so th a t the m ere opening o f  a  d o o r causes d is tu r­

bance. This is an  all-electric age an d  provision fo r electric appliances is necessary. 
T his includes the cooker, refrigerator, w ashing m achine, m ixer, wall hea te r and  
clock.

The Living Room
It is im p o rtan t to  be able to  sit a ro u n d  the fire w ithou t being in  a d rau g h t an d  

w ith o u t blocking up  d o o r openings w ith easy chairs.
Television an d  wireless aerial cables can  so easily be bu ilt in to  walls a t little 

cost.
P rovision should  be m ade for pelm ets an d  cu rta in  rails.
G enerous provision  o f  electric po in ts— in the living ro o m  fo r exam ple two 

tw o-gang  13-am p pow er p lug units is no t too  m uch. F o rtuna te ly  the electric 
carcassing  o f  a house is not an  expensive item  in rela tion  to  the overall cost o f  
the house. A n ex tra  p o in t here an d  there will only cost a few pounds in  to ta l.

F oresters often  re tu rn  hom e w ith wet clothes and  m uddy  boots. They 
natu ra lly  w ish to  change before en tering the living room s.

T he list o f  details one cou ld  com pile is alm ost never-ending. I t is a  clien t’s 
privilege to  po in t ou t as m any points as he wishes to  his architect.
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T h e final result w hen transferred  from  draw ing  b o ard  to  bricks an d  m o rta r 
will, it is hoped, resu lt in a  p leasan t an d  com fortab le  hom e for the forester, an d  
an  added  structu re  to  the rural landscape w hich pleases the aesthetic  eye o f  the 
arch itec t an d  client alike.

R E P O R T  O N  V I S I T  O F  E X T R A C T I O N  C O N S U L T A N T S  
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Consultants
P rofessor Ivar Sam set, head o f  the logging section o f  the F orest Research 

In stitu te  o f  N orw ay.
Jagm astare  U lf H elm ers, head o f  M .S .A .— M id and  S ou th  Sw eden's 

A ssociation  fo r F orest W ork  Studies, accom panied  by:
Ingen jo r Jo h n  S oderlund  o f  M .S.A ., w ork ing  on design and  use o f  equ ip ­

m en t fo r extraction .

T erm s o f Reference
T o  consider sk idding (ex traction) to  roadside as a t presen t undertaken  a t the 

various forest areas as com pared  to  Scandinavian  practice:
(a) M ethods: T he place o f  hand , horse, w heeled an d  tracked  trac to r, cables 

an d  w inches under the varous cond itions visited.
(b) Perform ance: T o consider the o u tp u t achieved under the various 

conditions by the m ethods in practice in term s o f  w ork  un its (s tandard  
tim es o r task  tim es) an d  daily  ou tpu ts .

(c) Costs: W ill be considered  only in so far as they are necessary to  equate  
different m ethods w here the co n trib u tio n s— m anual an d  m ach ine— vary. 
C osts should  include lab o u r overheads.

M ain  P laces Visited
K E R S H O P E , typical o f  Border Forests o f  England and Scotland: M ainly 

gentle slopes (circa 5°) w ith  occasional gullies. P eat 1 ft. o r m ore in dep th  w ith 
a  very soft surface.

C O W A L  A R E A  o f  W est Scotland: S teeper slopes up to 15° w ith pea t and  
rock  ou tcrops.

L A K E S :  A  b rie f visit to  the ex traction  d em onstra tion  set up a t T ho rn thw aitc  
fo r R oyal English F orestry  Society visit in the previous week.

G W Y D Y R  A N D  C O E D  Y  B R E N IN , N orth  W ales: S im ilar to  C ow al but 
w ith less peat, m ore rock— often  loose, an d  coppice grow th.

Alice H o lt: M achinery Development
In  ad d itio n  M r. H elm ers gave a ta lk  on ex traction  illustrated  by slides to 

som e 70 m em bers o f  the H om e T im ber M erchants A ssociation  o f  Scotland , in 
G lasgow . P rofessor Sam set show ed films to  m em bers o f  the F edera ted  H om e
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T im ber A ssociation , B angor U niversity  staff, F .C . sta ff an d  studen ts a t G w ydyr 
School. In  L ondon  the consu ltan ts  m et the D irec to r G eneral, D epu ty  D irec to r 
G enera l, D irec to r (H eadquarters), C onservato r (H eadquarters) an d  C h ief 
Engineer, show ed a b rie f selection o f  the ir films an d  slides, m ainly  those on 
doub le  d ru m  w inch an d  horse sledges, an d  discussed the tou r.

In  the m ain areas visited the C onsu ltan ts were m et by the C onservato rs an d  
th e ir  staffs. They were accom panied  during  m ost o f  the to u r  by  Col. Shaw , 
M ach inery  D evelopm ent Officer, an d  th ro u g h o u t by J. W . L. Z ehetm ayr, W ork  
Study Officer. In  each m ain  forest the W ork S tudy Officer w ho h ad  carried  o u t 
an  assignm ent there was present.

A pproach Adopted
Typical sites were visited in  each forest either in  process o f  ex traction  or 

recently  ex tracted . Full details o f  the site cond itions, jo b , a n d  o u tp u t were 
prov ided  in a s tan d ard  form  as a  basis o f  d iscussion. By lim iting the nu m b er o f  
sites visited in  a  day to  3-5 , it was possible to  have a  good  lo o k  a t th e  te rra in  in  a 
co m p artm en t an d  to  have discussion on  the spot. 1 am  sure th a t all w ho to o k  
p a r t will agree th a t these discussions were am ong  the m ost stim ulating  in  w hich 
we have participa ted .

T he discussion an d  suggestions m ade by the C onsu ltan ts  were in  every case 
prefaced by the qualification  th a t these were the ir im pressions an d  ind icated  how  
they w ould tack le the ex traction  on a  sim ilar site in  Scandinavia.

T here was inevitably som e repe tition  on visiting d ifferent areas w ith  alm ost a  
com plete change o f  F .C . faces daily, so th a t I have tried  to  sum m arise the lines o f  
d iscussion follow ed, sta rting  first from  the specific term s o f  reference an d  
developing from  them  the principles suggested fo r fu tu re  investigation . W o rk  
S tudy S ections’ observations are noted  in brackets.

T he recom m endations a t the end should  be considered  as those o f  the W o rk  
Study Section, as am ended  by the C onsu ltan ts afte r considera tion  o f  the d raft 
report.

M ain  Points o f Discussion during the Tour
(1) Relative s ta tus o f different m ethods of extraction

H an d : T he C onsu ltan ts felt th a t a p relim inary  h an d  ex traction  in to  a  position  
facilita ting  the next stage was essential. In  Scandinavia the use o f  strip  roads is 
increasing an d  h an d  ex traction  to  them  o f sm all sized w ood  is being developed 
(up 2m x  8 in. o r 3m x  6 in .— a m axim um  w eight o f  120 lbs.). T rad itionally  the 
feller cu t sh o rt pieces an d  stacked them  to suit h im self; to -day he is expected to  
m ove them  up to  15 o r 20 m etres.

H an d  ex traction  implies the use o f  strip  roads (racks) a t  close spacings— 15- 
30 m etres— denser in older than  in  young stands. These m u st be set o u t by the 
forester for the feller will p u t them  to o  close an d  destroy  the stand . T he deter­
m in a tio n  o f  the correct spacing to  m inim ise the cost o f  felling an d  ex traction  
is an  im p o rta n t jo b .

T he size o f  piece aim ed a t in  early  th inn ings is how ever n o t the 1 an d  2 
m etre lengths cu t in the past, b u t 3-^4 m etres w hich gives the-best size fo r m any 
form s o f  ex traction . T he C onsu ltan ts were surprised  th a t we ex tract so m any 
th inn ings in the ir full length  an d  though t they should  be halved b o th  to  facilita te 
han d  an d  o ther ex traction  an d  to  reduce ex traction  dam age.

(H an d  ex traction  was used for one q u arte r o f  the vo lum e accord ing  to  the 
1960 census o f  m ethods. C u tting  to  sho rter lengths w ould  im ply know ledge o f  
subsequen t u tilisa tion . It m ight help to  overcom e the w idespread ob jection  to  
h an d  ex traction .)
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A n exam ple o f  the p rep a ra tio n  by h and  for the m ain  ex trac tion  is the “ su p ­
p o rt p ile” developed by P rofessor Sam set, a  horse sledge being backed u nder the 
raised  end  (see Fig. A, p. 87). M r. H elm ers qu o ted  a 10%  increase in  feller’s 
tim e giving a  10-25%  reduction  o f  the ho rsem an ’s tim e a t 200 m etres, the h o rse­
m an 's  tim e being p robab ly  twice as costly  as the feller’s.

H orse : T he horse was recognised as being a t p resen t the m ain  m eans for ex trac t­
ing  th inn ings in  o u r hill coun try . (In  the areas visited, B orders, C ow al and  
certain  forests o f  N o rth  W ales, 72 horses were a t w ork  in O ctober 1960, an d  in 
1959-60 90%  o f  the 70,000 cu. m. (2,000,000 h.ft.) was sk idded by horse. This 
gives an  estim ated  annua l o u tp u t o f  900 cu. m. (25,000 h .ft.) per horse. These 
forests co n trib u ted  10%  o f  the to ta l volum e cu t in  F orestry  C om m ission areas 
in F .Y .60.)

(a) H orses (an d  above all trac to rs) m ust be confined to  strip  roads (racks) to 
m inim ise ex traction  dam age.

(b) Every horse m ust be given equ ipm ent to  lift a t least one end o f  the load 
on  to  runners, wheels o r tracks. In  steep coun try  this m eans th a t p ro p er 
harnesses an d  shafts m ust be used. In S candinavia driv ing  is by reins an d  
the C onsu ltan ts had  seldom  seen horses being con tro lled  by voice. In 
the d iagram  sketches o f  a  typical sledge w ith  essential features are given 
a t  B an d  C  a n d  the la test Swedish device is show n a t  D ; N orw egian  
equ ipm ent is show n a t  E an d  F ; the last has been tried  by W o rk  S tudy 
Section unsuccessfully bu t needs retria l.

(c) In steep coun try , racks m ust be stra igh t from  to p  to  b o tto m  a t a su itab le 
angle, b rak ing  being ob ta ined  from  the shaft ends (C  in d iagram ). In 
flatter co u n try  the longer easier rou te  m ight be the best since big loads 
are m ore im p o rta n t th an  length  o f  haul.

(d) In several cases it was felt th a t horses were underloaded . T o  o b ta in  the 
o p tim um  o u tp u t per tim e unit, the re la tion  betw een te rm inal an d  trave l­
ling tim e m ust be carefully  determ ined . It is know n th a t loads o f  15-30 
h.ft. are possible on  sledges, w hile the averages found  by w ork  study  
section were 6 h.ft. (tush ing  in B orders) an d  10 h.ft. (tush ing  in C ow al).

The B order sledge developed by W ork  S tudy Section afte r earlier visits to 
Sweden was considered  sa tisfactory . Its use has been lim ited to  the B orders in 
spite o f  tria ls in  C ow al an d  N o rth  W ales an d  this was th o u g h t due to  the use o f  
chains n o t shafts. M r. H elm ers and  M r. S oderlund  considered  it to  be a t least 
25 % u n derloaded  du ring  the visit, an d  undoub ted ly  W ork  S tudy ’s recom m en­
datio n  o f  15 h.ft. (^ cu. m .) is often  n o t adhered  to.

T hus the ou tpu ts seen on  horse ex traction  were considered  low due t o :
(i) L ack  o f  know ledge a t all levels o f  the op tim um  load  an d  co m b in atio n  o f 

term inal (load ing  an d  unloading) an d  m oving tim es.
(ii) L ack o f  co -o rd ina tion  betw een fellers an d  horsem en.

(iii) L ack o f  equ ipm ent ad ap ted  for various cond itions and  w ork ing  m ethods 
to  go w ith  them .

(iv) L ack o f  train ing.

M r. H elm ers calcu la ted  th a t in  the w orst cond itions seen, an d  m ak ing  all 
possible allow ances, the Swedish piece ra te  w ould  rarely  exceed 4d ./h .ft. fo r m an 
an d  horse.

T rac to rs : T he only  one seen opera ting  was a Bristol a t K ershopc. T he use o f 
n o rm al tracked  trac to rs  on  the soft an d  w et g round  in  the Borders was considered  
unsu itab le . I t was th o u g h t th a t th is could  be rep laced w ith  a  w heeled trac to r  
w ith light tracks— now  extensively used in Scandinavia.
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Tw o m ajo r points raised by Professor Sam set were:
“ T he w inch is as im p o rtan t to  an  agricultural trac to r used in forestry, as is the 
3-poin t linkage when used in ag ricu ltu re.”
“ A w inch is not a forest w inch until it has two d ru m s!”

He pointed  ou t tha t even 35 h.p. agricu ltu ral trac to rs  were usually under­
loaded in forest skidding due to  the difficulty o f  assem bling an  adequate  load. 
In th inn ing  opera tions a sm aller lighter trac to r ought to  be m ore efficient. (Col. 
Shaw  points out th a t it will not be econom ic because o f  the vast o u tp u t o f  ag ri­
cu ltu ra l trac to rs  in Britain.)

W heeled trac to rs  seen in opera tion  were:

(a) Ferguson w ith tim ber arch  w orking on an  ex traction  track  from  a 
portab le w inch to conversion bay at T horn thw aite .

(b) F ordsons w ith  single drum  winch, pulling lim ited d istances on to  road  at 
T ho rn thw aite  and  G w ydyr— the la tte r w orker-ow ned.

It was though t this was a useful stage before in tro d u c tio n  o f  m ore 
advanced  equipm ent as the m en w ould becom e fam iliar w ith the p ro b ­
lems and aid in the developm ent w ork— seizing on im provem ents as 
they arose.

(c) T he trac to r-m o u n ted  Isachsen double d ru m  w inch under tria l a t Ben- 
m ore on a site inaccessible to  horses. H ere P rofessor Sam set gave expert 
advice and ou tlined a num ber o f  ways in which the equipm ent could  be 
used. A bou t 1,000 such units are now  w ork ing  in N orw ay an d  o u tp u t is 
a ro u n d  600 h .ft.'day .

T he m ain question raised here was th a t o f  trac to r  access to the forest. 
E ither the trac to r  itself m ust be able to  go in on strip  roads, o r if  this is im possible 
then  it m ust have a  double d rum  w inch so th a t it can  ex tract to  itself dow n 
stra igh t racks and  then pull o u t to a conversion site. In either case the whole 
o p era tio n  m ust be planned to  suit the trac to r. This m ethod  o f  w orking is in 
N orw ay now  found m ore econom ic than  using a horse even on  easy ground.

At Alice H olt the C onsu ltan ts were im pressed w ith the princip le o f  the Alice 
H olt logger and said it was one they would try to  develop them selves forthw ith .

They d id  not feel flo ta tion  wheels were w orth  pursuing, a t least fo r skidding. 
L ight tracks w ould be m uch cheaper (£150 was quoted). It was show n in films 
how the problem  o f steering w ith full tracks was overcom e by pow ered a rticu la ­
tion  w ith the trailer, Fig. G, p. 87. This principle could  possibly be applied  to  
the Alice H olt logger.

Winch and Cable: These m ay be divided in to  those based on  trac to r-m o u n ted  
doub le  d rum  winches w ith skyline as necessary, and  the cable crane type w ith 
separate  m otors, com plex carriages, etc. It was recom m ended by Professor 
Sam set th a t we should not develop the la tte r until the form er has been th o ro u g h ­
ly tested  because:

(a) O n the whole the te rrain  seen was suitable for road ing  an d  use o f  horses 
in early thinnings, followed in places by w inching a t la ter thinnings.

(b) T he high yields m ade it possible to build  roads econom ically  in  m ost 
places, and  recent studies in  Scandinavia had  show n th a t h a lf the value o f  
roads was for uses o ther than  logging— cableways in con trast only serve 
logging.

(c) T he area  o f  coun try  on which cableways were likely to be m ore econom ic 
than  roads seemed relatively small and would no t justify  a big effort in 
the near future.
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Professor Sam set em phasised  his ow n experience o n  the need to  persevere 
w ith  w inch equ ipm ent o f  all types. I t to o k  a  long  tim e to  bring  costs dow n to  an  
acceptab le level an d  he felt som etim es new equ ipm ent was ab an d o n ed  too  lightly. 
H e offered to  accept a  m an  from  the C om m ission fo r several m o n th s’ tra in in g  in  
his experim ental forest.

(2) Points linked to extraction
D u rin g  d iscussion o f  ex traction  a  num ber o f  po in ts em erged rela ting  to  o th e r 

opera tions w hich affect extraction .

Felling direction: C onsiderab le em phasis was la id  on  d irec tiona l felling b o th  
to  reduce the  d istance o f  h an d  ex trac tion  to  strip  roads an d  also  to  lay m ateria l 
correctly  fo r d irect ex traction  from  stum p. Felling m ight be d irectly  tow ards 
the strip  road  o r herring  bone as ap p ro p ria te . D irec tional felling in  early  th in ­
nings o f  spruce cou ld  be facilita ted  by a  p re-th inn ing  a t  the tim e o f  laying o u t 
s tr ip  roads. D irec tional felling is difficult to  im plem ent if  fellers do  n o t ca rry  to  
s tr ip  roads.

(W ork  S tudy Section has given the m a tte r a  lo t o f  a tten tio n  an d  we feel th a t 
getting  trees dow n is so m uch  m ore difficult in  o u r  cond itions th a t it over-rides 
o th e r  considerations. A lso it is m ost im p o rta n t to  tr im  o u t dow nhill on  steep 
slopes hence tips shou ld  go dow n. F o r w inch ex trac tion  o f  th inn ings how ever 
d irec tion  is vital.)

Non-productive thinning: T o  avoid  the p ro d u c tio n  o f  sm all m ateria l, an d  to  give 
m ore w ork ing  space, p re-th inn ing , often  w ith  b rush  cu tte r saws, is becom ing 
com m on  in Scandinavia, tak ing  place w hen the trees are m etre (2 -5  ft.). 
N a tu ra l re-generation  is b ro u g h t dow n to desirable spacings. In  B ritain  a  c lear­
ing  o f  th is type m ight be considered , e ither before b rash ing  o r  w ith earlier b rash- 
ing, to  ensure the rem ains decay before the first com m ercial th inning.
Sm all trees and pieces: M r. H elm ers stressed the g rea ter costs a t all stages in ­
volved in  hand ling  sm all trees o r  sm all pieces an d  considered  it w orth  d iscussing 
a  delay o f  the first com m ercial th inn ings to  allow  trees to  reach a m ore econom ic 
size.

The forest access network: A lthough  ro a d  spacing was excluded from  the term s 
o f  reference the  C onsu ltan ts  felt there was a  need to  discuss access in  the w idest 
sense. T hey  were greatly  im pressed w ith  the p lann ing  an d  co n stru c tio n  o f  o u r 
ro ad  system  an d  were n o t inclined to  place to o  m uch  w eight on  detailed  calcu la­
tio n  o f  o p tim um  spacing by  form ulae , w hich h ad  proved  very difficult to  app ly  
in  practice. T hey  stressed th a t the layou t m ust consider the ex traction  m ethod . 
A n  obvious exam ple is th a t w inch ex traction  needs a  ro ad  a t  the to p  o f  a slope 
b u t n o t a t the b o tto m , while the reverse is tru e  o f  horse ex traction . O n the o ther 
h an d  on  very bad  g round  (as a t C oed y B renin-R hinog) o r steep w ith  gulleys 
(T horn thw aite , D o d d  section), if  ex traction  was to  be by  trac to r-m o u n ted  
w inch, there w as a  case fox fewer truck  roads supp lem ented  by tra c to r  rou tes. 
T he trac to r  m ust then  load  itself an d  hau l to  conversion  site on  the road . Such 
a  system  was p referab le to  any  double ex traction  m ethod  as it reduced  doub le  
handling . I t  w as stressed th a t travelling  tim e w as relatively insignificant an d  the  
tra c to r  rou tes cou ld  be qu ite  long. W here it was in tended  to  use the tra c to r  fo r 
w inch  skidding, gently  w inding roads w ere be tte r th a n  straigh t. Such a  system  
requires th ree levels o f  access ro u te— road , tra c to r  rou te  an d  rack  fo r the winch. 
P rofessor Sam set qu o ted  G erm an  w ork  to  determ ine w hether cu tting  racks 
reduced  increm ent, an d  quo ted  up  to  3-5  m. (10-15 ft.) as leading to  no loss, 
w hen la id  o u t in  young  stands. In  S candinavia w ith  few rides in  n a tu ra l fo rest it 
w as difficult to  do  such research  b u t we cou ld  do it easily here w ith o u r  m any  
rides o f  vary ing  w idth, by sam pling basal a rea  a t righ t angles across the ride.
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Two aspects o f production: Sam set stressed th a t there w ere tw o bases fo r the 
p roductiv ity  o f  the fo rest; first, the b iological p ro d u c tio n  con tro lled  an d  
m an ipu la ted  by m an, an d  secondly, the p roductiv ity  o f  the logger an d  his 
m achines. One m ust find o u t if im proved  efficiency o f  the la tte r can  be ob ta ined  
by a  slight loss o f  the form er to  give the best econom ic result.
(3) Overall suggestions on Work Study

Finally  there were certa in  suggestions em erging w hich cover a  m uch  w ider 
field th a n  ex traction  b u t directly  affect it. W o rk  S tudy in  the F o restry  C om m is­
sion has been based, so far, as the princip le o f  m ak ing  “ the best use o f  existing 
resources”— finding the best m eth o d  in  use an d  getting  it m ore widely ad o p ted ; 
very little developm ent w ork  has been done and  th a t o f  a sim ple na tu re , e.g., 
developm ent o f  the B order sledge, h an d  too ls an d  sim ple equipm ent. This leads 
to  som e im provem ent in  results bu t is n o t in the op in ion  o f  the C onsu ltan ts the 
long-term  so lu tion , especially in  the presen t s itua tion  o f  the F o restry  C om m ission 
w ith  a rapidly  increasing am o u n t o f  com m ercial tim ber an d  a dem and  for 
u tilising  these resources a t the low est cost possible.

T he C onsu ltan ts  in their ow n w ork  consider they have to  look  fu rth e r ahead  
an d  actively develop new  m ethods and  equipm ent, i f  necessary m odifying silvi­
cu ltu re an d  m anagem ent. This ap p ro ach  m ust be even m ore im p o rta n t in  a 
“ new ” forest coun try  w ith very little o f  fo restry  trad itio n  an d  estab lished  m eth ­
ods from  the logging po in t o f  view.

Such an  ap p ro ach  needs a  w ider basis, best perhaps sum m ed up as “ Experi­
m ental logging” . T o  do this certa in  features are necessary:

(1) A  close in teg ration  o f  E ngineering an d  W ork  S tudy  resources, the 
engineering shop  being in close touch  w ith actual opera tions in  the 
developm ent area.

(2) F avourab le  w ork ing  areas in w hich m anagem ent a t  all levels are  anxious 
to  partic ipa te  in the developm ent o f  new m ethods.

(3) C o-opera tion  by silviculturist an d  patho log ist as necessary.
(4) C on tro lled  experim ents to  com pare d ifferent m ethods.
(5) Skilled w orkm en, com pensated  fo r being on  developm ent w ork, an d  

playing an  active p a r t in  it.
F o r various reasons this ap p ro ach  has n o t been ad o p ted  so fa r in  the F .C ., 

largely because o f  the need to  im prove results over as w ide an  area  as possib le 
ra th e r  than  to  develop a radically  im proved m ethod  in one p articu la r area. T h e  
C onsu ltan ts declared  th a t they fully understood  these reasons a t the presen t 
stage o f  the W ork  Study Section’s w ork. H ow ever they strongly  em phasised  the 
u rgen t need o f  a scientific and experim ental research  in the field o f  logging in  
o rd er to  im prove m ethods and  equipm ent, so th a t econom ic rebuffs can  be 
avo ided  in  the fu ture . Such an activity fu rthe rm ore  is alm ost the only basis fo r a 
tra in in g  o f  b o th  forest officers an d  w orkers, w ithou t w hich no  real an d  rap id  
success can  be guaran teed . They were, o u t o f  the ir ow n experience, qu ite  co n ­
vinced th a t the m oney invested in  research  an d  tra in ing  shou ld  give a very good  
dividend, especially if  this k ind  o f  developm ent w ork  is s ta rted  a t an  early  stage 
and  w ith sufficient resources.

T o  em phasis the need fo r this experim ental ap p ro ach  M r. H elm ers quo ted  
from  Sweden:

Relative costs 1939 1956
L abour 100 476
F arm  trac to rs  100 172

I f  this trend  was to  con tinue over the next decade o r tw o it was essential to  
reduce the lab o u r co n ten t by all possible m eans. In  ad d itio n  m achines now  n o t 
econom ic, o r only  under certain  conditions, m ight becom e econom ic o r  extend 
the ir scope, e.g., the chain  saw was considered uneconom ic fo r cu tting  below
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7 in. d iam eter as recently  as 1953, b u t to -day  was econom ic fo r 4 to  5 in. P ro ­
fessor Sam set felt th a t horse costs rose as labour ra th e r  th an  m achine charges 
and  th a t a  light sk idd ing  trac to r  m ust eventually  replace the horse even for 
thinnings.

The C onsu ltan ts  w ondered  if, since only  a b o u t one six th  o f  the B ritish cu t is 
m ade by the C om m ission in  the ir ow n w oods, there shou ld  n o t be jo in t develop­
m ent on  logging m ethods w ith the tim ber m erchants.

Recom m endations by W ork Study Section. Based on all the m atters discussed 
w ith C onsu ltan ts:
Short term  work fo r  the n ex t year or two:

(1) T h a t the follow ing equ ipm ent be tested  fo r horse ex trac tio n :
(a) Shafts an d  harness o f  Scandinavian  p a tte rn  w ith either (b) o r (c).
(b) Swedish sledge w ith rea r wheels (B an d  C  on  the d iagram ).
(c) Swedish sledge w ith  tracks over rub b er wheels (D).
(d) N orw egian  bund le  ca rrie rs— need fully o rganised  op era tio n  (E).
(e) N orw egian  ex traction  device (n icknam ed N orsk  on previous trials 

(F ) .
(2) T h a t the follow ing equ ipm ent be tested  fo r tr a c to rs :

(a) L ight tracks on  w heeled trac to rs  (G ).
(b) Sledge on  3-poin t linkage for B order peats.
(c) Alice H o lt logger in  com bination  w ith  light tracks. T racks to  be 

tested  against f lo ta tion  wheels, also aga inst sledge o f  3 -poin t linkage, 
and  com pared  w ith  the Bristol an d  sledge.

(d) Persevere w ith Isachsen double d ru m  w inch; as soon  as prom ising  
results are ob ta ined , leave it in regular use in  a  forest an d  im p o rt a 
second type— preferab ly  w ith  a fro n t-m oun ted  winch.

Long term  work:
(3) T h a t consideration  be given to the follow ing poin ts as experim ental log­

ging m ethods:
(a) P re-th inn ing  follow ed by slightly delayed heavier first thinning.
(b) In tensive rack  lay o u t com bined  w ith  ex traction  in 12-15 ft. lengths 

by h an d :
(i) S tra igh t racks (vertical o r a t a su itab le angle) fo r horse/w inch  

ex traction  on  steep ground.
(ii) Best w ork ing  a lignm ent fo r h o rse /tra c to r  use on flatter g round .

(c) C onsideration  o f  the use o f  double d rum  w inch w ith self loading o f  a 
tra iler an d  hau l to  mill o r loading. This m ight involve a  2-level road  
system , trac to r  ro ad s/m ain  roads, an d  is only  su itab le w hen the mill 
(o r big scale tran sp o rt)  is w ith in  a few miles o f  the forest.

(4) The resources available to W ork  S tudy Section  fo r such trials are strictly  
lim ited— a team  u n d er F o rreste r a t S trom e, an d  C row ther in E dinburgh . 
M any  o f  the p roposals how ever w ould fit in  w ith  the need to  study  
m ethods for the p ro d u c tio n  o f  Scottish  pu lp  an d  it is recom m ended  th a t 
w ork  be concen tra ted  there except fo r so ft-g round  tra c to r  trials w hich 
shou ld  be u n d ertak en  in  the Borders.

The fu tu re :
(5) A s a long  te rm  policy the consu ltan ts felt th a t engineering a n d  fo restry  

resources m ust be used in  fundam en ta l research  w ork , e.g., o n  trac to r  
pow er an d  sliding resistance o f  loads.
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©  NORWEGIAN EXTRACTION DEVICE

TRACTOR WITH LIGHT TRACKS AND 
POWERED ARTICULATION WITH SLEDGE

PAIR OF  
H Y D RA U L IC  PU M PS
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E X T R A C T I O N  T R A C K S

Transla ted  by

G . G O D W IN  
D ivisional Officer, N orth  W ales

T he follow ing is a  slightly ab ridged  version o f  an  article  ap p earin g  in the 
Swedish jo u rn a l Skogsdgaren  (The F o rest O w ner) o f  Septem ber 1961, w hich 
again  w as largely a rep ro d u ctio n  o f  a  b rochure  an d  specim en in struc tion  issued 
by the Swedish S tate F o rest Service (K ungliche D om anstyrelsen). T hanks arc 
due to  the E d ito r o f  Skogsdgaren  fo r perm ission to  publish  a  transla tion .

T he w hole sequence o f  opera tions is show n in P late 9 in  o u r cen tre  pages.

R a tio n a lisa tio n  o f  fo rest costs involves efficient ex traction , w hich form s one 
o f  the dearest links in  the cha in  o f  tra n sp o rt costs. T he in tro d u c tio n  o f  p lanned  
ex traction  tracks is a fu rth e r step  in  th is ra tiona lisa tion , n o t only im proving  the 
efficiency o f  horse ex traction , b u t paving the w ay fo r econom ic trac to r  ex traction .

E x trac tion  tracks are defined as tracks cleared  o f  trees an d  underg row th , 
a long  w hich ex traction  by horse o r trac to r  takes place, e ither on  to  collecting 
tracks leading on  to  h a rd  roads, o r  d irect on  to  h a rd  roads. T he use o f  such 
tracks presupposes:

(1) A p roperly  p lanned  ro ad  system .
(2) D irec tional felling.
(3) H and  ex traction  o f  sm aller lengths an d  stack ing  a t side o f  ex traction  

track .
I f  the feller’s jo b  is only to  fell and  p repare  the p roduce, he will n o t w orry  

a b o u t ex traction . As d irectional felling is in  fact the first stage o f  ex traction , it is 
im p o rta n t w hen d irec tional felling and  a  certa in  am o u n t o f  h and  ex traction  are 
m ade p a r t o f  the felling jo b . C o-opera tion  betw een those felling an d  those 
ex tracting  has the follow ing ad v a n ta g es :

F or the F eller: System  an d  tidiness in his w ork. B etter co n tro l o f  o u tp u t.

F or the E x tra c to r: E x trac tion  along  the m ost favourab le routes. Less w ear 
an d  te a r  on  equ ipm ent. Q uick loading. M axim um  loads on  the m ost su itab le 
vehicle. Easier p lanning . M ore all-the-year-round  extraction .

F o r the O w ner: Easier con tro l o f  o u tp u t an d  supervision. Few er losses. Less 
ex traction  dam age. Q uicker ex traction . Possibility o f  trac to r  ex traction . B etter 
assessm ent o f  p rogress o f  w ork  as a  whole.

T he best results from  using th is system , in  the case o f  horse ex traction , are  
o n  bad  g round , on  areas w ith  a sm all yield, an d  w here the average size o f  tree is 
sm all. T he results are less strik ing  on  good  g round , w here the yield is heavier 
an d  the  trees larger. T he system  is an  abso lu te  necessity fo r econom ic trac to r  
extraction .

P lanning
I t  is essential to  have a p ro p er exp lo ita tion  p lan  from  the s ta rt, an d  to  divide 

the  w hole area  in to  exp lo ita tion  areas w hich can  be given the  sam e trea tm en t a t 
the  sam e tim e. Each o f  these areas shou ld  be based on  topography , so th a t all 
ex traction  w ith in  the a rea  ends up  on  the sam e exit roads. T he w hole a rea  m ust 
be d ivided in to  these exp lo ita tion  areas; the ir size shou ld  be no  less th a n  5 acres,



an d  they shou ld  be considerably  larger if  possible. H av ing  p lanned  the exp lo ita­
tio n  areas, a com plete system  o f  ex traction  tracks is p lanned  fo r each  one.

Plotting o f Extraction Tracks
C ollecting  tracks are first p u t in  on  the m ap, usually  run n in g  dow n valleys o r 

epressions to  h a rd  roads, and  a  netw ork  o f  ex traction  track s p lo tted  runn ing  
dow n on  to  these so as to  cover the w hole area. W here the site slopes evenly 
an d  n o t to o  steeply on to  h ard  roads, the in te rm ed ia te  collecting roads are 
d ispensed  w ith , an d  ex traction  tracks run  d irect on  to  the h a rd  road .

E x trac tion  tracks m ust be:
(1) L ong , b o th  to  utilise the capacity  o f  the ex traction  equ ipm ent fully, an d  

to  m inim ise the to ta l leng th  o f  ro ad  requ ired  per un it o f  area.

(2) S tra igh t and  parallel, to  m inim ise ex traction  difficulties an d  to  enable the 
tracks to  be found  again  quickly next tim e they are w anted.

(3) A t righ t angles to  the con tou r, i f  possible, to  avo id  ex tracting  along  
side slopes.

(4) L inked a t the up p er ends to  facilitate th ro u g h  traffic an d  avo id  tu rn ing  
ro u n d  (tim e-w asting an d  dam aging  to  trees), particu la rly  in  the case o f  
trac to rs.

T he specification depends up o n  w hether ex traction  is to  be by horse  o r  by 
trac to r.

Horse extraction tracks:
D istance a p a r t:  a b o u t 25 yds.
W id th : 64 ft., b u t 8 ft. on  bends.
S ho rt adverse grad ien ts can  be to lerated , especially near the u p p er ends. 
U nderg row th  an d  lop  an d  top  m ust be cleared.

Tractor extraction tracks:
D istance a p a r t:  a b o u t 25 yds. fo r th inn ing , 10-15 yds. fo r clear felling. 
W id th : 10 ft., b u t \ \ \  ft. on  bends.
S harp  bends an d  steep adverse grad ien ts to  be avoided. L ong  gentle adverse 

g rad ien ts can  be to lerated .
U nderg row th  below  1 in. d iam eter to  be left, b u t tops and  large branches to  

be cleared.
T rac to rs  shou ld  be used on the m ore stra igh tfo rw ard  g round , w ith  larger 

sizes an d  longer hauls. E xtraction  tracks shou ld  be p lanned  w ith  trac to rs  in  
m ind, even though  horses are used a t present, to  facilita te a fu tu re change-over 
to  trac to rs.

N U M B E R  T H I R T Y  196 1  8 9
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EXAMPLE OF PLANNED EXPLOITATION 

AREAS . BO U NDARIES PO TTED

EXPLOITATION A R E A  WITH BOUNDARY 

(d o t t e d  l in e ), C O L L E C T IN G  T R A C K S  

(DOUBLE DASHED LINES), AND EXTRACTION 

TRACKS (SINGLE DASHED LINES).

EXAMPLE OF EXTRACTION TRACK LAYOUT
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I -tnrinirf
EASY TERRAIN NORMAL TERRAIN DIFFICULT TERRAIN

Laying out
H aving decided the m ain  ex traction  d irection  on to  hard  road , collecting 

tracks (if any) are laid ou t, follow ed by ex traction  tracks runn ing  on to  these at 
r igh t angles to  the c o n to u r an d  dow nw ards, never upw ards. In stra igh tfo rw ard  
coun try , the ex traction  tracks are laid o u t by com pass, bu t the ac tua l track  can  
be cu t up  to  5 yds. on  either side o f  the m arked  com pass line. A properly  in struc­
ted  feller will vary  the track  from  the com pass line accord ing  to g round  co n d i­
tions.

In  difficult coun try , the line o f  the track  will obviously depend  on its feasibi­
lity for w heeled vehicles, and  the layou t will be m ore irregular.

L aying o u t o f  tracks can  be done by tra ined  w orkers. T here m ay be several 
tracks in  one drift, and d rift boundaries shou ld  be between ex traction  tracks.

AFTER HANDLING

D IRECTIO NAL

FELLING
RANDOM FELLING

BEFORE
THE T R AC K  1
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Clearing of Tracks

C learing  is done by the feller as the first p a rt o f  his jo b . (C learing  and  felling/ 
ex traction  are therefore tw o separate  parts  o f  the feller’s jo b .)  M ark in g  o f  trees 
on  the track  may be done beforehand , o r it m ay be left to  the feller to  rem ove all 
trees on  the line o f  the track . All felling shou ld  be done by saw to  avoid  la ter 
dam age to tyres an d  hooves. Loose stones o f  any size shou ld  be rem oved. H igh 
stum ps should  be sawn. T here should  be no unnecessary clearing  o f  b rushw ood , 
w hich m ay be useful for extracting-over, on  soft g round .

N orm ally  clearing by the feller is the only expense. Som e difficult going and  
adverse grad ien ts can be to lerated  tow ards the up p er end  o f  ex traction  tracks, 
b u t tow ards the lower end easy going for large loads is im portan t. Very occas­
ionally  (m ore particu larly  on the collecting tracks) it m ay pay to  do a little 
b lasting  o r levelling to ease the passage o f  full loads.

T o  begin w ith, o r if labou r is no t particu larly  good, it m ay be necessary to 
clear tracks as a  special jo b  an d  n o t as p a r t o f  the felling. This will cost m ore, 
b u t it is im p o rtan t to  get the tracks right from  the beginning.

\

\

\

START HAND EXTRACTION FARTHEST 

FRO M THE TRACK.

E X T R A C T  IN ST AGES
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Felling and Hand Extraction

T he feller has to  p lan  his w ork  intelligently. The key to  easy ex traction  is 
directional fe lling . I f  trees are felled in the right d irection , then 50 to 80%  o f all 
the p roduce will lie w ithin 3 yds. o f  the ex traction  track . T rees shou ld  be felled 
so th a t the ac tua l crow n lands outside the track , so as to  avoid  clu tte ring  up  the 
track  an d  stack ing  g round  w ith  lop an d  top.

S T A C K S  SHOULD BE M A D E  18" FROM THE S IDE  OF THE TRACK

C R O S S  P ILE s t r a i g h t  p i l e  ( r a i s e d  a t  o n e  e n d )

V  PILE  

( p o i n t  t o w a r d s  t r a c k -)
T R IA N G U L A R  P IL E

W hen trim m ing, cross cu tting  o r peeling, i.e., every tim e the feller handles 
p a r t o f  the tree, the lengths are heaved or th row n  in the d irec tion  o f  the nearest 
stack ing  g round  a t the side o f  the ex traction  track . (The article assum es cross 
cu tting  in  the w ood an d  no t ex traction  in the length .— T ran sla to r.)  The lengths 
fu rthest aw ay are th row n  together an d  la ter m anhand led  tow ards the ex traction  
trac k  in  stages, the feller stand ing  still an d  pulling each  length  a few yards a t a 
tim e by m eans o f  tongs. H e shou ld  never carry  or d rag  by hand , w hich is b o th  
less effective an d  m ore likely to  lead  to  stra in  o r injury. Saw tim ber an d  o ther 
heavy lengths shou ld  no t be ex tracted  in this way, bu t lifted up  on to  a  stum p or 
stone so as to  be visible from  the track , an d  lop  an d  top  cleared  betw een it and  
the trac k  (if ex traction  is by horse).
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Stacking
P roduce m ust no t be stacked on the ex traction  track , b u t eighteen inches to  

tw o feet from  it, so as n o t to  get in the way. T im e m ust n o t be w asted  on expen­
sive m ethods o f  stacking. F o r trac to r  ex traction  cross-stack ing  o r stack ing  in 
one d irec tion  (in b o th  cases raised off the ground) is adequate. F o r horse 
ex traction  stack ing  in a  V -shaped pile (see d iag ram ) is adequate  fo r loading. 
T rian g u la r piling is good  fo r drying, b u t m ore expensive an d  difficult to  load . 
C ross-stack ing  shou ld  give adequate  drying. (S traigh t pile is better fo r tim ber 
to  be sold by w eight, o r “ green”— E ditor.)

Extraction
T he m ajor p art o f  the ho rsem an’s o r tra c to r  d river’s w ork  will a lready  have 

been p lanned  fo r him . E xtraction  shou ld  s ta rt from  the up p er end o f  the track , 
so th a t any steep grad ien ts o r difficult places to lera ted  in the u pper leng th  can  be 
nego tia ted  w ith a partia l load, to  be filled up  fu rth e r  dow n the track . W here 
possible, loads shou ld  be m ade up  o f  un ifo rm  sizes. I t is desirable, in  the case o f  
horse ex traction , and  essential in the case o f  trac to r  ex traction , to  stack  each size 
o r specification separately.

A ny p roduce stacked on the side o f  collecting tracks is left for topp ing  up  
p a r t loads.

It is essential to  use p ro p er vehicles fo r ex traction . W ith  horses, a tra ile r o f  
som e so rt m ust be used (or sledge on snow), and  w ith trac to rs  a trailer, possibly 
a  bogie trailer.

Suggested Instructions for Tractor Tracks
Clearing

(1) C lear a stra igh t track  along  the surveyed line if  possible, an d  over the 
best g round , w ithin 5 yds. either side o f  surveyed line.

(2) W idth  a t least 10 ft. (o r 6^ ft. for horses).
(3) C lear the best line hav ing  regard  to  slope an d  g round  conditions.
(4) Bends and possible levelling should  be such as to  avoid  ex traction  dam age 

to  stand ing  trees.
(5) C lear undergrow th  an d  unusable trees.
(6) C u t stum ps low.
(7) C lear larger lop -and -top  an d  w indfalls. Rem ove any stones resulting  

from  blasting.
(8) I f  trees are n o t being felled as p a r t o f  the clearing  jo b , m ark  clearly  all 

trees to  be felled.
(9) K eep a  no te , fo r the supervisor, o f  any trees felled an d  n o t previously 

m easured.

Hand Extraction to Track and Stacking
(See F igs., pages 90 an d  91.)

(1) P lan  w here exactly along  the track  the p roduce is to  be stacked, an d  
how  m uch a t each place (to  m ake sure there is room ).

(2) S tart felling nex t to  the stacking ground .
(3) S tack the lengths w hich lie on  the stacking g round .
(4) D irect felling tow ards stack ing  grounds.
(5) D o  n o t overdo the clearing o f  sm all lop -and -top  from  stacking g round  

an d  track .



(6) P repare all the p roduce to  be ex tracted  an d  stacked. E x trac t it later. 
D o  n o t get it covered w ith  branchw ood , b u t ra th e r  ex trac t it in  stages.

(7) Ifle n g th s  are m oved du ring  trim m ing  o r peeling, m ove them  tow ards the 
stack ing  ground.

(8) S tart collecting p roduce from  the fu rthest points. D eal w ith everything 
w ith in  convenien t reach.

(9) Pull everything w ith in  reach, usrng tongs. Pull it o u t over lengths laid
crossw ays.

(10) T hrow  an d  pull the lengths, carry ing  them  as little as possible.

(11) S tack  a t the side o f  the track , no t on  it. S tack in the righ t d irec tion  for 
load ing  (see Fig. 22/D ).

(12) D o  n o t d rag  o u t saw logs o r heavy lengths m anually . L ift them  on  to 
stones o r  stum ps visible from  the ex traction  track.

9 4  J O U R N A L  O F  T H E  F O R E S T R Y  C O M M I S S I O N

Translator’s Note:
I t  is easy to  dism iss th is as having little bearing  on  British conditions. G ro u n d  

cond itions an d  slopes are obviously easier th a n  in the m ore rugged p arts  o f  
B rita in , b u t no  m ore so th an  in  m any low land an d  hill forests. T ypical Swedish 
p ine-spruce forests are easier to  w ork  in  than , say, o u r S itka p lan ta tions, and  
trees are less likely to  get hung  up. H an d  ex traction  is based o n  conversion  in 
the  w ood ra th e r  th a n  ex traction  in  the length. H orse an d  trac to r  ex traction  is 
based on  the use o f  vehicles o f  som e sort, and  dragging  along  the g ro u n d  is 
looked  on  as no tab ly  inefficient.

I t  seems to  me th a t the sooner we get round  to  a t any ra te  p artia l conversion 
in  the  w ood, the better, if  only to  avo id  ex traction  dam age to  the roo ts (if no t 
bu tts ) o f  stand ing  trees w hich always occurs. S im ilarly, the sooner we get ro u n d  
to  using p ro p er horse an d  trac to r  equipm ent, the better, so th a t o u r high ex trac­
tion  costs can  be reduced.

T he diagram s un in ten tionally  reveal po in ts  o f  in terest. O nly pow er saws are 
in  use fo r felling an d  cross-cutting . T rim m ing  an d  peeling are being done after  
c ross-cutting , the trim m ing  apparen tly  w ith a  d ea r little one-handed  axe. H an d ­
ling o f  lengths is done w ith tongs (see F orestry  C om m ission T oo l L ist, page 13, 
N o. 1). T he horse is in  shafts pulling a  vast load  on  a very low  sm all-w heeled 
trailer. T he tra c to r  is load ing  its ow n trailer. T he lo rry  is load ing  pu lpw ood  in 
bundles w ith  a  H iab-type ho ist— u n fo rtuna te ly  n o t using a grab . See P late 9.

O ur forests have the advan tage o f  being vastly  over-roaded  by Swedish 
standards, an d  it shou ld  usually  be possible to  run  ex trac tion  tracks s tra igh t on  
to  h ard  roads an d  to  cu t o u t the in te rm edia te  collecting track .

G.  G O D W I N
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T H E  D E E R  O F  T H E  N E W  F O R E S T  
A N D  T H E I R  C O N T R O L

By

W . A. C A D M A N  
D eputy Surveyor, New  Forest

T he g reater p a rt o f  the N ew  F orest was a R oyal F o rest p rio r to  the C onquest, 
b u t it was confirm ed as a hun ting  preserve by W illiam  the C onquero r. U ntil the 
need for tim ber for w ooden  ships fo r the B ritish N avy becam e pressing in 1700, 
the m ain  in terest was th a t o f  the chase: D eer were R oyal G am e.

Red D eer
T here is no  d o u b t th a t the red  deer was ind igenous a t  the tim e o f  the N orm an  

C onquest. H ow ever, they becam e extinct in  the reign o f  C harles I, b u t w ere re­
in troduced  by C harles II w ho im ported  375 R ed deer from  F rance  in  1670 an d  
released them  in N ew  Park.

By 1900 there were only 20 rem ain ing  b u t 1 stag  an d  2 hinds were in tro d u ced  
a t Beaulieu in  1908; the stag  becam e troub lesom e an d  w as sh o t 2 years later. 
T hey  held the ir ow n an d  even increased  up  to  the late th irties. T herea fte r they 
have decreased an d  in spite o f  a  fu rth e r in tro d u c tio n  o f  3 h inds in  the  Beaulieu 
area  in  1959 the to ta l stock to -day  is believed to  be betw een 5 an d  8 head. They 
are carefully  preserved by  the F o restry  C om m ission, b u t u n fo rtuna te ly  neigh­
bou ring  estates, an d  farm ers, do  n o t p ro tec t them .

S ika D eer
Japanese S ika were in troduced  a t Beaulieu by L o rd  M o n tag u  in  1905; two 

pairs were released ex-W indsor P ark , being a  p resen t fro m  K ing  E dw ard  VII. 
F rom  this stock they have sp read  th ro u g h o u t the B eaulieu E sta te  an d  in to  th a t 
p a rt o f  the N ew  F orest w hich lies sou th  o f  th e  railw ay line betw een B ishop’s 
D yke and  B rockenhurst. T he p resen t stock is believed to  be in  the region o f  40, 
a  figure w hich seems to  have been fairly  co n s tan t fo r som e years. T he an n u a l kill 
varies from  six to  twelve.

The New F orest S ika carry  good  heads an d  they are rem arkab le  fo r the fact 
th a t m ore th a n  8 points are n o t in frequent. O ne stag  o f  11 po in ts was sh o t th is 
au tum n . Tw o good 10-pointers are w ell-know n an d  there are  several young 
stags w hich are expected to  develop 10 points.

T he new F orest S ika stags do bu t little dam age by fraying. B ut w hen they 
m ark  o u t their ru tting  stands, they will scar conifers quite deeply, usually  trees 
o f  a  d iam eter o f  over 5 ins.; they do n o t dam age hardw oods in  this m anner.

It is reasonab le to  suppose th a t R oe deer, being indigenous in B ritain , were 
native in  the N ew  F orest a t one tim e. T here  seems to  be little d o u b t th a t there was 
a  long p eriod  w hen they were unknow n. In  fac t T he H on . G era ld  Lascelles 
records the first R oe buck  know n to  h im  a t the tu rn  o f  the century . A t ab o u t 
th a t tim e there had  been im porta tions in to  D orse t. I t is also said th a t S iberian 
R oe were in troduced  on  to  a  private  estate (M atcham s Park) on  the w est side o f  
the river A von. In  the Q ueen’s H ouse there is a  m agnificent S iberian  R oe head  
o f  u n know n  origin. This head  has been cleaned by inexperienced hands an d  it 
m ay, therefore, have som e local significance.
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T o-day , Roe are w idespread th ro u g h o u t the forest, the ir m ain s tro n g h o ld  
being in  the south-w est, especially in  the H olm sley area. In  recent years they 
have increased. T o som e extent the ir num bers fluctuate  in  d irect p ro p o rtio n  to  
the acreage o f  th icket-stage p lan ta tio n , th is being the m ost favourab le  hab ita t.

U p to  1959 Roe were con tro lled  by being sh o t ind iscrim inately  du rin g  deer 
drives. Since then  a  policy  o f  selective shoo ting  from  high seats has been in force 
an d  a lready  there has been an  im provem ent in the quality  o f  the heads. T he New 
F o rest R oe can n o t com pare  w ith  the D orset Roe heads. N evertheless som e nice 
heads are p roduced .

T he census figures (which are conservative) fo r R oe a r e :

B ucks Does and Fawns Totals
1960 78 133 211
1961 113 189 302

T he R oe num bers have been allow ed to  increase som ew hat, chiefly because 
the deer co n tro l effort is concen tra ted  on reducing  the fallow  deer w hich are 
considered  to  be to o  num erous. R oe num bers can  be reduced  drastica lly  an d  
quickly a t any tim e w hen required , as they are easy to  co n tro l. A lso, foxes kill a 
n u m b er o f  faw ns, an d  the all too  num erous stray  dogs also  take a to ll o f  Roe 
deer.

D am age is by brow sing, w hich is always less serious th a n  th a t o f  fallow  deer, 
an d  by fraying, w hich is usually  less dam aging  th a n  th a t o f  fallow  buck. Som e­
tim es an  ind iv idual buck  will do  undue dam age in  a  given area. W hen this 
h appens the cu lp rit is sh o t by a  rifle from  a suitably  p laced  h igh  seat. A  folding, 
p o rtab le  high seat has been specially designed fo r this so rt o f  p roblem .

Fallow  D eer

T he in tro d u c tio n  o f  Fallow  deer in to  B ritain  is generally a ttr ib u ted  to  the 
R om ans. W hen the deer cam e to  the New F orest is unknow n, b u t they are, and  
have been fo r m any  generations, the principal species in  the forest.

T he N ew  F o rest F allow  deer have heavily dapp led  ligh t coats in sum m er and  
are d ark , m ulberry  b row n in  w inter. B lack Fallow  deer are  very rare  bu t w hite 
ones are n o t unusual. T rue alb inos are very rare. T he faw ns o f  w hite deer are 
c ream  co loured  the first year. The an tlers o f  w hite bucks are usually o f  good 
form .

T he Fallow  deer o f  the N ew  F orest carry  a  good  type o f  head . They are 
p ro b ab ly  the best F allow  deer in  B ritain , outside a p ark . T here is som e ind ication  
th a t the quality  o f  the heads has im proved since the n ine teen th  cen tu ry . T here is 
a strong  belief th a t w hen deer p arks w ere tu rn ed  over to  ag ricu ltu re du ring  the 
second w orld  w ar, releases were m ade in  the fo rest an d  thereby  new  b lood  in tro ­
duced.

N um bers have fluctuated  greatly  in  re la tion  to  the im pact o f  m a n ’s influence. 
E arly  census figures a r e :

1670 7,593
1787 over 6,000
1845 4,582
1846 3,552

In  the h a rd  w inter o f  1777 no  few er th an  300 were found  dead  o f  sta rva tion  
in  B o lderw ood W alk.
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A fter the passing o f  the D eer Rem oval A ct o f  1851 the deer were very serious­
ly reduced, b u t n o t elim inated. T he H on. G era ld  Lascelles gives the nu m b er in  
1900 as only  200.

T he la test census figures are :

B ucks P rickets Does Fawns Totals
M arch  1960 174 113 324 177 788

(white) (7) (3) (12) (4) (.26)
M arch  1961 191 128 344 194 858

(white) (9) (4) (11) (3) (27)

T he figures are know n to be an  under-estim ate.

M ethods o f Control

T he B uckhounds cam e in to  being shortly  afte r the 1851 D eer R em oval A ct 
an d  they have hu n ted  regularly  ever since.

U p  to  1959 the m ain  fo rm  o f  con tro l has been by driving. T he forest keep­
ers, very experienced an d  know ledgeable in  the habits o f  deer, used 12-bore sh o t­
guns an d  S .S .G . shot. Each keeper has one o r m ore beagles tra ined  to  h u n t deer 
an d  on  the ra re  m isfo rtunate  occasion w hen a  deer w as w ounded , the  beagles 
w ould  be used to  h u n t it dow n. I t is extrem ely rare  fo r a  w ounded  an im al n o t to  
be accoun ted  fo r by this m eans.

F ro m  1959 co n tro l by selective shooting  was institu ted . T he drive is still the 
m ain  m ethod , all good  bucks being spared, b u t considerab le use is being m ade o f  
selective shoo ting  by rifles from  high seats. (The large ind iscrim inate hum an  
p o p u la tio n  o f  the forest m akes it im possible to  use only  the rifle.)

P robab ly  fo r the first tim e in  B ritain  an  a ttem p t has been m ade to  d raw  up  a 
definite shoo ting  p lan  fo r 1961.

T he fallow  census figure gives:
Bucks 319')
D oes 344 f  858 
Faw ns 195 J

A ssum ing even sexes o f  fawns, this gives:
M ales 416

Fem ales 442

858
A dd ^ for 1961 fawns 286

1,144

Kill fo r 1961-62 (one th ird  o f  p o p u la tio n )= n o t less th a n  381.

This figure has been split in to

B ucks P rickets D oes Fawns Total
70 30 190 91 381

T he bucks an d  prickets are all to  be inferior anim als, b u t an  ad d itio n  o f  8 
G re a t Bucks has been allow ed. These figures are in  tu rn  split in to  an  ap p ro ­
p ria te  ta rg e t fo r each head  keeper.
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It is o f  in terest to  com pare the Fallow  deer kill fo r previous years:
Year Bucks P rickets Does Fawns Totals
1956 45 24 41 31 141
1957 27 13 43 40 123
1958 60 31 31 19 141
1959 42 26 87 72 227
1960 36 41 100 92 269
1961 42 45 117 98 302

(These figures are based on  the F orest Y ear O ctober 1st to  Septem ber 30th.)

T he position  is com plicated  because there are m any islands o f  freehold  land 
w ith in  the  forest an d  ad jo in ing  the peram bu lation . In these areas the deer leave 
the forest to  feed on the grass fields an d  m any are killed. A  sm all num ber is also 
poached  w ith in  the forest. T he to ta l o f  these kills is unknow n b u t it is though t to  
be well over th ree figures.

Deer Damage and Preventive Measures
D am age by deer affects F orestry , A gricu ltu re and  H orticu ltu re .

(A) Forestry
D am age is caused b y :
(i) Browsing.

(ii) F raying.

Browsing damage  is directly  related  to  the deer popu la tion , the na tu ra l food 
supply, the vu lnerab ility  (i.e., the age, height an d  species) o f  the crop , and  the 
w eather conditions. C erta in  tree species (e.g., C hestnu t, O ak  an d  Beech) are 
preferred  to  o thers (e.g., Birch, S itka Spruce, L aw son Cypress and  T huja). 
D eer will tend to  go for any th ing  new— to  the exasperation  o f  the forester.

Browsing is w orst on :
(a) G rassy  areas; the deer are a ttrac ted  to  the grass and  ea t the trees as well.
(b) Y oung  crops close to  dense thickets w here deer h a rb o u r du ring  the day.
(c) Y oung  crops ad jo in ing  the m ain  deer paths.
(d) O n all vu lnerab le areas during  h ard  w eather, or, som etim es, during  

periods o f  d rough t.

Preventive m ethods are :
(i) S hoo t the cu lprits o r leaders on the site. (The use o f  a  su itab le rifle from  

a  high seat is the m ost efficient m ethod.)
(ii) Spread  brash , o r cu t holly, betw een the p lan ted  trees. D eer do  not like 

to  brow se w here they can n o t w alk easily.
(iii) Leave as m uch n a tu ra l food  as possible, e.g., b ram bles (which are a 

m ajo r food o f  all species), young coppice.
(iv) Tie w ool, hessian o r tw ine round  the leading shoo ts o f  the best trees. 

(This is being tried  experim entally .)
T em porary  m easures to  w hich deer soon  becom e accustom ed are : 
F lags, tin  cans on strings, an im al oil, renard ine, creosote, etc. Elec­
tric  fences can  be effective, b u t if deer are stam peded  it takes m ore 
th an  an  average m a n ’s patience to  unravel the result!

Fraying damage is done by m ale deer, first w hen cleaning the ir an tlers o r vel­
vet an d  secondly w hen m ark ing  o u t their te rrito ry . They also tend  to  do it in
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play. Such dam age m ay be qu ite serious b u t it usually  looks w orse th a n  it is, 
since very frequently  the th innest tree is selected, one w hich in la ter life w ould  
becom e suppressed.

D am age can be reduced by leaving the odd  sallow , b irch  o r o th e r weed 
species on  the ride sides. D eer tend  to  select ride side trees an d  if  all w eed species 
have been cut, then  there is no choice fo r them  o th e r th a n  the p lan ted  crop.

T his type o f  dam age by Roe bucks varies w ith  the tem peram ent an d  an tler 
fo rm ation  o f  the individual. Som e bucks will w ork  over m any  trees in  a  sm all 
area, o thers will only rub  one o r tw o. R oe bucks are so regu lar in  the ir hab its—  
one can  set on e’s w atch  by them — th a t they are easy to  ou tw it, p rov ided  one 
regards them  as a very a lert an d  w ary quarry .

(B) Agriculture
Y oung  green co rn  is ea ten  freely. I suspect th a t a lthough  this looks bad , it 

m ay in fact cause little harm .
Fresh  grass (“ the early  b ite” ) is a  certa in  draw  fo r deer an d  causes the farm er 

m uch annoyance. This happens a t a  tim e w hen fem ale deer shou ld  n o t be sho t 
an d  co n tro l shou ld  be by shoo ting  p o o r bucks an d  prickets. T he deer m ay be 
repelled by the use o f  “ bangers” .

R ipe co rn  is often eaten, the deer w andering th ro u g h  an d  eating  the tops. 
T hey  m ay do  m uch h arm  by tram pling.

R o o t crops are  som etim es a ttacked  an d  kale o r  green crops dam aged .

(C) Gardens and Horticulture

D am age takes place in late spring a t a  tim e w hen neither m ale n o r fem ale deer 
should  be shot. T hey  go for roses an d  ru nner b e a n s!

It is, I th ink , obvious th a t garden fences should  be m ade an d  kept deer-proof. 

Close Seasons
T rad itiona lly  a  close season has always been observed in  the N ew  F orest. In  

1959 the F orestry  C om m ission institu ted  a close season applicab le to  all English 
forests an d  the dates in  force in the N ew  F orest are now :

M ale deer Close season
R oe 1st O ctober to  30th A pril
R ed  Fallow  and  S ika 1st A pril to  31st A ugust
Fem ale deer
All species 1st M arch  to  31st O ctober

I t  is a  sham eful th ing, an d  the g reatest w ild life scandal to -day , th a t there
is no  legal close season fo r any  species o f  deer in  E ngland  an d  W ales, n o r  fo r 
R oe, S ika an d  Fallow  in S cotland.*

In  B rita in  stringen t gam e laws have been in  existence fo r m any years an d  
even the Jack  Snipe, a  b ird  scarcely larger th a n  a sparrow  an d  one w hich does 
no t even b reed  in  B ritain, is given the privilege o f  a  close season. Y et deer, ou r 
largest w ild an im al, m ay be sho t o r killed by any m eans a t any  tim e. M ale deer 
are frequently  sho t before they are clean. Fem ale deer are bu tchered  w hen heavy 
in young, o r w hen the fawn has been dropped . O ften the faw n is left to  die o f  
s ta rva tion .

* In Scotland, the legal close seasons for red  deer only  are: M ales, 21st O ctober to 30th  
June; fem ales, 16th February to 20th O ctober.— Editor.
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T he lack  o f  know ledge o f  deer am ongst coun try  fo lk  (foresters, keepers, 
farm ers, agents, m any  landow ners an d  even natu ra lists) is so w idespread, th a t 
deer a re  often  trea ted  as verm in. W hen they are b ro u g h t dow n, as often  as n o t 
n o -one  p resen t can  identify  th em : w hether they are o ld  o r young , good  o r bad , 
is a  m a tte r o f  indifference. O ften  the beast is bad ly  sk inned  an d  inefficiently 
carcassed, so th a t the  venison is p o o r. A s a resu lt, in  m any areas the re  is no  sale 
fo r venison because the ignorance o f  the general public  has been accen tua ted  by 
hav ing  been supplied  w ith  in ferio r m eat!
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F O R E S T R Y  C O M M I S S I O N  S T A F F  

At 1st Decem ber, 1961

N otes: T he s ta tions o f  ind iv idual officers a re  show n only  w here they are 
different to  th a t o f  their m ain  office. T he list should  n o t be read as a  seniori ty 
lis t; it has been com piled  from  returns subm itted  by the various offices to  the 
E stab lishm ent Section.

H E A D Q U A R T E R S : 25 S a v il e  R o w , L o n d o n , W .l 

T e l e p h o n e ; R e g e n t  0221

c h a i r m a n : 

d i r e c t o r - g e n e r a l : 

d e p u t y  d i r e c t o r -g e n e r a l : 

d i r e c t o r : 

s e c r e t a r y : 

c o n s e r v a t o r : 

d i v i s i o n a l  o f f i c e r s : 

c h i e f  e n g i n e e r :

M A C H IN ER Y  RESEARCH O F F IC E R :

p r i n c i p a l s :

C O N TR O LL ER  O F F IN A N C E : 

D IST R IC T  OFFIC ERS, i :

D IST R IC T  OFFIC ERS, I I :

ASSISTANT EN G IN EE R : 

f o r e s t e r s :

ASSISTANT FORESTERS:

P R IN C IP A L  IN FO R M A T IO N  O F F IC E R : 

C H IE F EX ECU TIV E O FFIC ER S :

SEN IO R EX ECU TIV E O FFIC ER S :

H IG H E R  EX ECU TIV E O F FIC E R S :

W E LFA R E  O F F IC E R :

T he Earl o f  Radnor, K .G ., K .C .V .O .

Sir Arthur G osling, K .B .E ., C .B ., F .R .S .E .

*James M acdonald, C .B .E ., F .R .S.E .

J. Q. W illiam son, M .B .E.

H. A. Turner

E. C. Richards, M .C.

H oltam , B. W .; Zehelm ayr, J. W. L. (Edinburgh) 

M acm illen, E. H.

Shaw , C ol., R . G .

Burton, N . E. D .;  Sum m ers, J. J. V.

C orm ack, W . M.

C hapm an, E. S. B. (South Strom c); Crowther, R. E. 
(Edinburgh); Edlin, H . L .; Forrester, S. (South Strome)

A aron, J. R . (L ondon); D annatt, N . (W elshpool, W .S.); 
Verel, J. P. (Edinburgh, W ork Study)

W est, R. (A lice H olt)

Barraclough, J. W . (Thetford W. S .); Spencer, A . H . 
(Santon D ow nham , W .S .); T oulm in-R othe, I. P. (Gwydyr, 
W .S.)

O ’Brien, G . D . (K ielder, W .S.); R oberts, O. J. (W elshpool, 
W .S.); Smith, G . O. (A lice H olt) (Engineering)

H ealey, D ., O .B.E .

Lenm an, J. P .; Lewis, Cmdr. E. R ., V .R .D .; Minter, A . F .

Bradford, E. H .; Shapcott, M. P .; T inson, E. J. P.; 
W estcott, A . B .; W haram , J. B. (W ork Studies)

Affleck, R . J . ; A lison , Mrs. M . E ., M .B .E .; Bladwin, K .;  
Brown, F. J.; Brown, R . G .; Channon, E. T . ; D am erell, 
A . F . : D rew , M iss P. M .; G ow er, E .; Grinter, L. C .; 
G ubby, M . A. E.; H erm on, P. F . ; H orsham , M iss J .; 
Leaker, R. S .; Overy, J. S. U .; Preston, J.; Pruce, K . E.; 
R olfe, A . W .

G rinsted, L. H. (H .E .O .)

* A cting in the absence o f  Sir Henry Beresford-Peirse, Bt., C .B ., seconded to F .A .O ., R om e; 
Sir Henry has since been appointed Director-G eneral.
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E X E C U T IV E  O FFIC E R S

A llen , J . ; A lp , H . J . ; C hapm an, A . B . ; Cruden, S . ; Eden, M iss M . J . ; F agg, A . L . ; Frost, M iss 
D . M .; G ordon, W . D . ; Harris, .R  G .; H ockaday, O. C .; H odkinson , H . D . ; Johnson , M iss E . ; 
L em on, E. A .;  N iven , M iss E. B. D .;  Pearson, W. E .; Pettitt, A . G .; P idgeon, M iss A . M .; 
Pow ell, L. G .; R anee, K . A . E .; Seal, G . G . ; Shea, E. G .; S im m onds, C. W .; Sm ith, A .;  
Springall, E. T .; Taylor, K . H . C .; Tebbitt, M iss E. M .; Terry, M iss J. F .; Turner, C. L.; 
W alker, J. A .; W ebsell, M . E .; W ilbraham , H . P .; W ittering, W . O .; W oodard, M iss U . E.

D IR E C T O R A T E  F O R  E N G L A N D

Office o f  D irector: 1 Princes G ate, 
L ondon, S.W .7.

T elephone: K ensington 9691

d i r e c t o r : 

c o n s e r v a t o r s : 

d i v i s i o n a l  o f f i c e r s :

SEN IO R C H IE F EX ECU TIV E O F F IC E R : 

D IR E C TO R A T E E N G IN E E R : 

M EC H A N IC A L  EN G IN EE R S: 

ASSISTAN T E N G IN E E R :

W O R K S H O P m a n a g e r : 

D R A U G H T SM A N  (H IG H E R  G R A D E ): 

SEN IO R EX ECU TIV E O F F IC E R S: 

H IG H E R  EX ECU TIV E O F FIC ER S :

G . B. R yle, C .B.E .
C. A . J. Barrington; S. W . Edwards 
Conder, E. M .; G arthw aite, P. F.
Palm er, A . D ., O .B.E .
G ranfield, E. F.
A nderson, W . C .; Fitzpatrick, B. (L ightm oor) 
R ichardson, J. D .
G aw n, S. (Lightm oor)
Palm er, R. A .
Barter, L. G .; B rooks, M iss A ., M .B .E .
A lb iston , A .;  Baldw in, F . C .; Brim m er, S. H .; Buck, A .;  
M ills, B. U .

E X E C U T IV E  O FFIC E R S

C hapm an, J .; C oggins, W . E ., O .B .E .; C ollins, U . M .; Crerar, M iss E . ; Critchley, E . ; Cuerden, 
J. E .; H ale, E. F . ; Loverock, E. G .; M itchell, M iss A . S .; Peal, M iss M .; Pow ell, E. S .; 
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K ennard, J. T. (Effingham); Lawes, R . F . (Bere); M onk, R. F . (St. Leonards); 
N ew land, R . L. (Bram shill); O akes, R . Q. (C harlton); P am all, D . L. (O rlestone); 
Pearce, P. H . (M icheldever); Perkins, R. M . (M ildm ay); Sutton, B. E. (W itley); 
Tyers, J. D . A . (Brightling); Vines, R . C. B. (C hallock); W ainwright, K . (Vinehall); 
W alker, I. (M aresfield); W ood, I. E. (Chiddingfold).

f o r e m a n :  Butcher, H . C. (Crawley)

C O N S E R V A T O R :

D IV ISIO N A L o f f i c e r s :

D IS T R IC T  ( e s t a t e )  OFFIC ERS, I : 

D IS T R IC T  OFFIC ERS, I :

D IS T R IC T  OFFIC ERS, I i :

SEN IO R EX ECU TIV E O F FIC E R ! 

CO N SE RV A N C Y  E N G IN E E R : 

H IG H E R  EX ECU TIV E O FFIC ERS:
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E N G L A N D , S O U T H -W E S T  C O N SE R V A N C Y

Flow ers H ill,
Brislington,

Bristol, 4. 
T elephone: Bristol 78041-5

c o n s e r v a t o r :

d i v i s i o n a l  o f f i c e r s :

C. A . C onnell, O .B.E. 
Penistan, M . J.; R ouse, G . D .

D IS T R IC T  OFFIC ERS, i : Banister, N ., M .B .E. (T aunton); Cam eron, J. D . (Salis­
bury); Carnell, R . (Bristol); H ughes, B. D . (Bodm in); 
M oir, D . D . (Bristol); M aclver, I. F. (M alvern); R ogers, 
S. W . (Exeter); Troup, L. C. (Bristol); W hite, A . H . H . 
(Bristol).

D IS T R IC T  OFFIC ERS, I I : A nderson-Scott, A . H . (Exeter); B latchford, O. N .  
(D orchester); Cam pbell, D . (A lysham ); C hadw ick, D . J. 
(B arnstable); Clothier, C. R. G . (B risto l); Oram, A . K. 
(Barnstable); Shirley, M. C. (M alvern).

SEN IO R EX ECU TIV E O F F IC E R : C oote, R.
CO N SE RV A N C Y  E N G IN E E R : Perkins, J. S.

ASSISTANT E N G IN E E R S :

M EC H A N IC A L EN G IN EE R : Inglis, E. J. (Bristol).
H oyle, H . N . (L aunceston); Shillito, P. E. (Bristol).

H IG H E R  EXECU TIV E O F FIC ER S : C hapm an, W . L .; R endle, R.

E X E C U T IV E  O FFIC E R S

C hild, M iss A. V.; Cutclifie, B. W . J . ; Lane, E. C .; M aher, Mrs. B. M . T . ; M usto, A . F . ; 
W ood, J. H.

Beasley, G . F. (H alw ill); Bruce, J. M . (Exeter); C am eron, A . H . (B odm in); 
H ollis, G . W . (T iverton); Gunter, A. T. G . (H ereford); Lewis, C . J. (Savernake); 
Parsons, F. F. G . (W areham).

Barber, E. G . (C harm outh); Beard, A . C . (D ym ock ); Bowdler, T. C . (Exeter);
B ow m an, P. (B odm in); Braine, R . G . (W areham ); Bultitude, R . (D artm oor);
C hapm an, S. (Brendon); Clarke, H . F. (M olton  W oods); C oles, L. H . (Savem ake);
C ox, D . J. (C ranbom e C hase); D eal, W . (H artland); Everitt, E. C. W . (C otsw old);
Fife, R . G . (T aunton); Fowler, J. (N eroche); Fulford, A . G . (B odm in); G ou ld , J. (W yre); 
G reen, W . J. (Blandford); H ockaday, C. (Lands End); H um phreys, W . J. (Salisbury); 
Jenkinson, G . A . (Q uantocks); Judge, J. N . (Bristol); K ing, R . J. (Pershore);
Law, H . G . (W yre); Lewis, W . P. (Poorstock); Linder, R . (Bristol);
Link, H . H . (W areham ); M ills, E. W . (Savernake); M cIntyre, N . E. (Salisbury);
Parker, J. (H alw ill); Parsons, P. H . (W ilsey D ow n ); Poll, E. A . (Exeter);
Scott, M . J. (Eggesford); Sherrell, D . A . (H alw ill); Skinner, F . C. (H ereford);
Snellgrove, D . S. (M endip); Stott, W . S. (H oniton); Strawbridge, F . (Lavenham ); 
T ackney, A. J. (W areham ); W alsh, J. E. (H alw ill); W alton, R . (W areham);
W hale, R . S. (Plym ); W illiam s, L. H . (Bovey); W ills, K . G . (Bradon);
W ilson, M . J. (M iddlem arsh W ood); Y oung, R . F. (C otsw old).

Am er, D . J. (K ielder); Anderson, J. E. (W areham ); Ayers, D . (Savem ake);
F lagg, G . D . Bland- (H ereford); Barton, E. N . (Q uanta); B ibby, W . B. (Cranborne C hase); 
Budden, R . C. (Salisbury); Carter, D . E. (Exeter); Chalmers, J. G . (D artm oor);
D evine, T. D . (H alw ill); F ox, F. G . (Selw ood); Fruen, C. R . (M endip);
G renfell, R . G . P. (B odm in); H all, M . P. (Bradon); H am bly, J. R . (Bodm in);
H oughton , M . A . (H artland); H ughes, J. M . (Eggesford); H um phrey, A . W . (Exeter); 
Jam es, M . E. H . (D ym ock); Lansdown, P. W . (Poorstock); M illm an, M . R. (H oniton); 
M itchell, G . G . (D ym ock); M orrish, F . G . (Blandford); M urphy, B. (Exeter);
N iles, J. R . A . (Poorstock); Peach, J. (Selw ood); Pedler, D . C. (Plym n);
Pound, H . L. N . (Brandon); Pow ell, R . B. (W areham ); R awner, G . L. (Savernake); 
Sim kins, G . (W yre); Stark, M . H . (Brandon); Sturgess, W . F . (Savem ake);
T hurlow , F . G . (Salisbury); Tilley, J. W . (Bradon); T isdall, J. C. (H allw ill);
Trotter, W . (D artm oor); W hitlock, M . D . (Exeter).

H E A D  FO R E ST E R S

FO R EST E R S

A SSIST A N T  FO R E ST E R S
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E N G L A N D , N E W  F O R E ST

T he Q ueen’s H ouse,
Lyndhurst,

H ants.
T elephone: Lyndhurst 300 

d e p u t y  s e r v e y o r  : W . A . Cadman
d i s t r i c t  o f f i c e r s ,  i: Leslie, J. E. (Lyndhurst); S im m onds, S. A .
d i s t r i c t  o f f i c e r s ,  i i :  H arrison, J. C .; M unro, N . S. (R ingw ood).
H IG H E R  EX ECU TIV E O F F IC E R : WatSOn, W . G .

E X E C U T IV E  O FF IC E R S  

Foard, W . H .; Iredale, N .;  K ennedy, D . A .;  Parker, E. G .

H E A D  FO R E ST E R S  

Liddell, J.; M cN ab , C. (R ingw ood); M cN ulty , M . E. (Isle o f  W ight).

F O R E ST E R S

A llison , C. E. (Fritham ); C am pbell, I. R . (Fritham ); Cuff, E. W . (H olm sley); 
Fletcher, R. (Shalfleet); Fox, K . W . (C om bley); G reen, F . J. (Lyndhurst);
H all, I. G . (Burley); H indley, N . H . (Brightstone); H odgson , R . S. (R ingw ood); 
H ollow ay, A . T. (Fritham ); Jam es, A . L. (R oe); Jam es, H . B . S. (Burley);
M eech, R . (F em d ow n ); Perkins, D . E. S. (F em d ow n ); Reece, A . U . (Parkhill);
R oe, W . T. (R hinefield); Sainsbury, B. H . (H um ); Stirrat, J. B. (R ingw ood);  
Thom as, T. J. H . (A shurst); W ood , J. F . B. (Stockley); Yerbury, E. S. (Parkhurst).

A S S IS T A N T  F O R E ST E R S

Christm as, S. E. V. (A shurst); C olley, M . A . (R oe); C onduit, J. S. (Lyndhurst); 
C outts, A . A . (Lyndhurst); D unning, A . R. (Lyndhurst); Evans, R . (Stockley); 
Evans, W . C. (Parkhurst); G ood son , P. B. (R hinefield); H annam , J. D . (Parkhurst); 
H ow ard, D . J. (R ingw ood).

H E A D  K E E PE R S  

Breakspear, A . F . ; H um by, J .; Sm ith, B. B.

D E P U T Y  SU R V E Y O R :

D IST R IC T  O FFIC ER , K  

D IS T R IC T  O F FIC ERS, I I : 

H IG H E R  EX ECU TIV E O F F IC E R : 

CLERK S O F W O R K S : 

EX ECU TIV E O F F IC E R :

E N G L A N D , F O R E ST  O F  D E A N

W hitem ead Park,
Parkend,

Nr. Lydney, G los. 
T elephone: W hitecroft 305-6

R . G . Sanzen-Baker  
H ew itt, R . M .
Jardine, J.; W ardle, P. A. 
W hiting, E. F.
Bradbeer, E . G .; Y em m , C. F. 
R ose, A . C.

Jennings, E. J.; W atson, F.
H E A D  FO R E STE R S

FO R E ST E R S

Brain, J. S. (Blakeney H ill); D av is, S. (Lea B ailey); D ick , C. R . (D ean);
D u n n , M . J. (R oss W alk); Falconer, I. A . (H ighm eadow ); Freem an, J. E. D . (B lakeney); 
Jones, H . (Tidenham ); Lee, J. J. (D ean); M iddleton, J. W . (W hitem ead Park);
N orth , S. J. (W orcester W alk); Parry, H . M . (N agshead N ursery); Pugh, T. C. (W orcester  
W alk); R icketts, G . A . (Edgehills W alk); R oberts, G . E. J. (C ockshoot W alk);
R ussell, C. F . (D ean N orth ); Taylor, G . E. (H ighm eadow ); W estcott, W . D . (H ighm eadow ).
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A S S IS T A N T  FO R E ST E R S

Everard, J. E .; Fraser, A .; H ollis, D . R . (L ightm oor); M cCreath, N . F . (C ockshoot); 
Sharp, H . O. (Tidenham  C hase); Venner, B. C . (East B eat); W allis, K . E. (Parkend).
d r a u g h t s m a n :  Elley, B. G.

D IR E C T O R A TE  F O R  S C O T L A N D

Office o f  D irector: 25 D rum sheugh G ardens, 
Edinburgh, 3.

T elephone: Edinburgh C aledonian 4782

d i r e c t o r : 

c o n s e r v a t o r s : 

d i v i s i o n a l  o f f i c e r :

SEN IO R CH IEF EX ECUTIVE O F F IC E R : 

D IS T R IC T  OFFIC ERS, II 

D IST R IC T  OFFIC ERS, I I:

D IRECTO RA T E E N G IN E E R : 

M ECH A N IC A L EN G IN E E R : 

ASSISTANT EN G IN E E R : 

D R A U G H TSM A N  (H IG H E R  G R A D E ): 

SEN IO R EX ECU TIV E O F F IC E R : 

H IG H E R  EX ECUTIVE O F FIC E R S :

A . W att.
M ackie-W hyte, J. P ., O .B .E .; M axw ell, H. A .
Innes, P. A .
M cG eorge, T . H.
D avidson , J. L.; M acpherson, M .
Forbes, D . F. C .; French, W. F .; Jeffrey, W . G .; Larsen, 
R. T. F . ; M orrison, A.
Beaton, D . M.
Blane, J. W.
D ish ington , J. U .
W illiam s, V. H.
M acK enzie, M . E. W.
Bisset, J. T . ; G eekie, M iss J .; Jones, N . R . ; Sticks, M iss J .; 
Stoddart, M iss E. N .

EX E C U TIV E  O FF IC E R S

A rm strong, A . T .; A rm strong, J. G .; Bell, R. J.; Brown, H . M .; Carstairs, J. D .;  D avis, J. W .; 
M assie, J. M .; M iller, J.; M itchell, M iss J. P.; Pringle, J. P .; Stevenson, G . F. K .; W ightm an, 
M iss J. L. H .; W ilson, M iss I. J.

c o n s e r v a t o r : 

d i v i s i o n a l  o f f i c e r s : 

D IST R IC T  O F FIC ERS, U

D IST R IC T  O F FIC ERS, III

SEN IO R EX ECUTIVE O FFIC E R : 

CO N SE RV A N C Y  EN G IN EE RS: 

M EC H A N IC A L E N G IN E E R : 

ASSISTANT EN G IN E E R S:

s u r v e y o r s :

H IG H E R  EX ECUTIVE O F FIC E R S : 

CLERK S O F W O R K S :

SC O T L A N D , N O R T H  C O N SE R V A N C Y

60 Church Street,
Inverness.

T elephone: Inverness 32811

J. A . D ickson .
Chrystall, J .; G ascoigne, C. A . H .; Innes, R . D .
Fraser, A . M . (C ulloden); Grant, I. A . D . (D ornoch); 
M ackay, A . F . (D ingw all); M acL eod, D . (Inverness); 
Taylor, G . G . M . (D ingw all).
Cassels, K . A . H .; D rum m ond, J. A . (Fort A ugustus); 
H untly, J. H .; M acR ae, F. M . (Leanachan); M arn e, 
R . J. R. (Leanachan); M assey, J. E. (G lenurquhart); 
O gilvie, J. Y. (C ulloden); Paterson, D . B. (D ingw all); 
R ay, A. (Fort Augustus).
N ico lson , M.
G askin, A . J.; H alliday, J.
R oss, R. B.
D avidson , K . T . ; M ckillop, E. R.
Urquhart, T. D .;  Clark, W . J.
M acB eath, T. S. B .; Stewart, W .
Dargie, J. H .; Fraser, G .; M acL ennan, A . M .; N ob le, A .;  
W ard, A . A.
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E X E C U T IV E  O FF IC E R S  

Birrell, A . J.; F oley , F . M .; Fyfe, J .; M cR itchie, J.; O sw ald, A .; W agg, H . C .

H E A D  F O R E STE R S

Frater, J. R . A . (Inchnacardoch); M acD onald , C. (Portree); M acD onald , D . (Black Isle); 
M ackay, A . (Affric); M ackay, J. A . (G len U rquhart); M ackenzie, J. (G lenhurich ); 
M acL eod, D . M . (Salen); M cL em an, A . (A rdross); M acR ae, D . J. (Craigs).

FO R E ST E R S

Baird, T. L. (G lenbrittle); B eattie, W . R . C. (Eilanreach); B row n, R . S .(N orth  Strom e); 
Cam pbell, R . W . (Leanachan); C am eron, W . J. (G lenloy); Carlaw, R . S. (G lenhurich); 
Carm ichael, D . (Fiunary); Chree, J. W . (Inchnacardoch); Crawford, A . (K ilcoy);
D yce, W . J. P. (Clach Liath); Fell, J. B. (G uisachan); Fraser, L. A . (F indon);
Fraser, T. (C reagnaneun); G alt, T. J. (F indon); G ordon, J. (Ferness);
G rant, D . (Q ueens); G rant, J. D . (C lunes); H enderson, A . A . (G lengarry);
H unter, W . (Shin); Laird, D . M . (A chnashellach); Law son, W . M . (Balblair);
Lockhart, W . A. (Shin); M cA llen , F . M . (South Strom e); M acD onald , J. (Torrachilty); 
M acD ougall, D . A . (Inshriach); M acintosh, W . (Borgie); M ackay, H . (O ykell); 
M ackay, J. (Pt. C lair); M ackay, J. W . (Affric); M ackay, W . (Craigphadrig);
M ackenzie, A . (A ssich); M acLean, A . R . (Inverinate); M acL ean, K . A . (N aver); 
M acL eod, J. (Sunart); M acPherson, W . D . (Slattadale); M acR ae, H . (Lael);
M orison, A . W . (K essock); M orrison, I. C. (S. Laggan); M urray, A . R . (A igas); 
M urray, R . (S. Laggan); N ico l, A . (Salen); N ico lson , W . J. (D ornoch);
Officer, A . W . (Inshriach); Patience, J. J. (B laven); Phipps, N . (Strathnairn);
Reid, G . W . M . (H ealaval); R eid , H . R. (A rdross); R iddell, J. M . (Farigaig); 
R obertson, D . D . C . (G lengarry); R oss, D . M . (M illbuie); Saunders, E. (B oblainy); 
Scott, J. (R um ster); Scott, M . P. (S trathconon); Small, G . (M orangie);
Smith, D . R. (G lenshiel); Stobie, F. D . (B oblainy); Sutherland, D . R . (Strathdearn); 
Sutherland, F . W . S. (Strath M ashie); Taylor, C. R . (N evis); Taylor, J. W . (R atagan); 
T hom , A . B. (Torrachilty); T hom son, R . (G lenurquhart); W atson, J. C. (Ceannacroc).

A S S IS T A N T  FO R E ST E R S

A uld , J. B. (G lenurquhart); B eaton , D . A . (M illbuie); B oustead , J. C . (N aver);
C am eron, F. (D ornoch); Cam pbell, D . (G lenrigh); Cam pbell, J. (R aasay); Clark, J.;
C outts, D . S. (Sunart); D en h olm , J. (South Strom e); D ou glass, R . (Salen); Evans, R. 
(Farigaig); F lynn, D . T. (Port Clair); Forsyth, A . (Port Clair); G ibson , A . (Torrachilty); 
G ordon, J. M . (K ilcoy); G rant, W . M . (Inchnacardoch); G reen, A . A . (C eannocroc); 
H ow ard, R . L. (Craigs); M cCreadie, F . (A chnashellach); M acG regor, T. B. (M orangie); 
M aclnnes, A . (Q ueens); M aclnnes, D . F . (K ilcoy); M cIntosh, D . C . (Inchnacardoch); 
M cIntyre, J. A . (Slattadale); M ackinnon, J. (C ulloden); M ackintosh, L. W . (Salen); 
M acL ennan, D . (Affric); M acL eod, A . D . J. (Salen); M illar, J. (Fiunary);
M unro, A . (M illbuie); M urdoch, R . K . (Strathm ashie); Patience, W . M . (H elm sdale);
T hom , H . (C ulloden); W atson, G . A . (Oykel).

f o r e m e n :  Cam eron, W . G . (Inchriach); Elder, J. C. (Leanachan);
Fraser, S. (Craigphadrig); M acbeth, H . (Strathdeam ); 
M acL eod, W . (Lael); Stuart, R . (C ulloden).

S C O T L A N D , E A ST  C O N SE R V A N C Y

6 Q ueen’s Gate,
A berdeen.

T elephone: Aberdeen 33361

F . W . A . Oliver.

B ennett, A . P .; D ier, H . V. S .; H orne, R . J. G .; Petrie, 
S. M.

Cathie, R . G . (Fochabers); Crystall, J. G . (Brechin); 
D on ald , F . J. (Fochabers); Fergusson, J. L. F . (Perth); 
M cIntyre, P. F. (D innet); Seal, D . T. (D unkeld); W att, I. 
S. (Perth); W haym an, A .; W ood b u m , D . A . (D unkeld).

C O N SE R V A T O R : 

D IV ISIO N A L o f f i c e r s :

D IS T R IC T  o f f i c e r s , i  :
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B earhop, A . (Perth); Jackson, R . D . P. (A berdeen); 
N orrie, W . (Fochabers).
Steele, J.

M alcolm son, P.

A uld , J. M.

Edward, C .; R eid , J. L.

Clark, J. D . (R ose is le ); Forbes, C. (B in ); L ogan, G . M e. F . 
(Perth); R othnie, W . (D rum tochty).

E X E C U T IV E  O FFIC E R S  

A ilken , D . A .; A ngus, J .; D unford , J. A .; Furneaux, D . ; H endry, D . L . ; W ill, A . J.

H E A D  F O R EST E R S

A llison , R. A . (Speym outh); A nderson, D . (C lashindarroch); Fraser, E. D . (C raigvinean); 
G ilbert, G . (D urris); G rubb, J. A . (N ew ton  N ursery); M cD onald  W . (D rum tochty); 
M ilne, W . G . (C ulbin); M urray, G . J. A . M . (G lenlivet); R ose, A . (Ledm ore N ursery); 
R eid, J. (D rum m ond H ill); Urquhart, D . J. (B in); W att, D . M. (M onaughty).

F O R E ST E R S

A itken, R. G . (R osairie); A llan, J. (Edensm uir); A nderson, W . B. (N ew ton N ursery); 
Biggar, A . W . (Elchies); Christie, J. H. (A ultm ore); D avidson , A . L. (M onaughty);
D ou glas, W . S. (W hitehaugh); M ain-Ellen, R . (Blairadam ); Ewen, B. A . (Bennachie); 
Fraser, J. R . (C lashindarroch); G arrow, P. J. (R annoch); G rigor, E. (G lenisla);
G uild, J. (M ontreathm ont); H arw ood, A . E. (D eer); H ep b u m , N . R . (H allyburton); 
H yslop , R . M. (K irkhill); Innes, G . C. (M idm ar); Johnstone, W . (G lendoll);
Jolly, J. M . (G lenerrochty); K em p, W . Y . (C ushnie); M cBain, G . L. (F etteresso); 
M cD ow all, C . (Pitfichie); M cIntosh, W . J. (Tornashean); M cL eod, E. (R oseisle);
M cR ae, J. (K ennay); M arnoch, D . M . (A ltca illeach); M asson, V. (D urris);
M axtone, J. R. (C ulbin); M itchell, F. M . (Carden); Murray, G . M . W . (B lackcraig);
R eid, J. G . M. (Fochabers); R eid , J. K . (Fonab); R oss, J. L. (Fetteresso);
R ussell, J. C . (K infauns); Scaife, C . L. (L ossie); Seaton, J. A . (Teindland);
Skene, W . F. (D elgaty); Stewart, G . (Speym outh); Stewart, S. W . R . (K eillour);
Stuart, P. (N ew tyle); Thom pson, R. B. (Tentism uir); T how , G . B. (Inglism aldie);
T how , J. B. (Forest o f  D eer); W att, W . J. (A llean); W ebster, J. O. (Blackhall);
W ilson, J. F. (Pitm edden).

A S S IS T A N T  FO R E ST E R S

A dam , R . (H allyburton); A rm strong, P. (B in); Bain, J. (D rum tochty); Bow ie, A . G . (Bin); 
E lliot, D . M . (R annoch); Fraser, D . (Blairadam ); G ordon, W. J. (Blackhall);
G reenlees, C . V. (D rum m ond H ill); K ingham , H . A . (C lashindarroch);
M acC allum , L. C. (G lenlivet); M cC onnachie, K . (G lenlivet); M acD onald , A . M . 
(D rum m ond H ill); M cL ean, J. P. (Ledm ore Nursery); M acM illan, T. W . (D ru m h tocty); 
M acPhee, H . A . (D rum m ond H ill); M enzies, J. D . (R annoch); Priestley, P. (Blackcraig); 
R ose, J. (A lltcailleach); Salm ean, C. (G lendevon); Stewart, W . B .;
Thirde, G . S. (G lenisla); Tracy, C. R . (Craigvinean); W hite, P. A . (Clashindarroch).
f o r e m e n  : A nderson, R . M . (T entsm uir); A nderson, S. C . (K eillou r);

G rant, A . M . (E lchies); M cC ann, W . G . (D rum m ond  
H ill); M acD onald , J. (Culbin); Soppit, J. (M ontreath­
m ont).

S C O T L A N D , SO U T H  C O N SE R V A N C Y

G reystone Park,
M offat R oad,

D um fries.

Telephone: D um fries 2 4 2 5 -6 -7  

c o n s e r v a t o r :  J. A . B. M acdonald.

d i v i s i o n a l  o f f i c e r s :  D onald , R . R ., M .B .E .; F ossey , R. E .; G ibson , W . N .

D IS T R IC T  O FFIC ERS, I I :

SEN IO R EXECU TIV E O F F IC E R : 

CO N SE RV A N C Y  E N G IN E E R : 

ASSISTAN T E N G IN E E R :

H IG H E R  EX ECU TIV E O F FIC ER S : 

C L E R K S O F W O R K S :
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D IS T R IC T  OFFIC ERS, I : Brown, N . M. (Peebles); G raham -C am pbell, D . (N ew  
G allow ay); G old ing, R . A . (D albeattie); Johnson, W . A. 
J. (D um fries); Long, M . (M offat); M acN ab, J. D . 
(N ew ton  Stewart); Stirling, J. (M offat); W illiam s, M . R. 
W . (Jedburgh).

SEN IO R EX ECU TIV E O F F IC E R :

D IS T R IC T  O F FIC ERS, 111 Fergusson, W . S. (Barr); F indlay, T . S. L. (N ew ton  
Stewart); R obertson, S. U . (G atehouse o f  F leet); Steel, 
R. P. (Longniddry); W hitaker, J. D . (N ew ton  Stewart). 
Farmer, T ., M .B .E .

M EC H A N IC A L  E N G IN E E R :

C O N SERV A N C Y  E N G IN E E R : W alker, P. H . F. 
M uddle, W . J.

A SSISTAN T E N G IN E E R : Clarkson, W . H .; D rum m ond, R. W .; R uthven, G .; 
M cM illan, J. G .; Shearer, R. B.

H IG H E R  EX ECU TIV E O FFIC ERS: Burnett, A . G .; C ow an, A . A.
C LERK S O F W O R K S : Fergusson, J. M . (K irkudbright); Johnston, F. J. (D u m ­

fries); M acLaughlan, A. M. (Jedburgh); M eek, I. G . N . 
(N ew ton  Stewart); Shaw , A . (D um fries); Sm ith, W. B. 
(Straiton).

EX E C U TIV E  O FFIC E R S

B lyth, J. G .; H alliday, M iss A .; Jackson, G . K .; Laidlaw, J. C .; M orley, G . J .; Stewart, R . B.

Cam eron, D . M . (D undeugh); Irving, R. H. (N ew castle); Jam ieson, R. A. (A e);
M ackay, W. FI (F leet); M acM illan, H. (K irroughtree); M cN ico l, F. (W auchope);
M urray, W. (G lengap); Park, H. C. B. (G lentrool); Parker, J. (G lentrool);
Parkinson, J. W . (A uchenroddan); Peddie, A . S. (Cardrona); R ae, W . R. (Cairn Edward); 
R obertson, D . (K ilsture); Scott, J. F. (Craig); Sem ple, W . K . L. (The Garraries);
Slater, J. (Saltoun); Swan, R . (W aterm eetings); Thom as, A . F. (G arcrogo);
T hom son, A . (D albeattie); T hom son, J. W . (Penningham e); T ow ns, K. W . (C lydesdale); 
Urquhart, G . (D reva); W atson, A. W . (G lentrool); W augh, D . E. (Craik);
W ood, R . A . L. (Kirroughtree).

B agnall, J. A . (A e); B eaton, J. (Bareagle); Brookes, C. (Penningham c);
B ryson, J. L. (D albeattie); Burgess, W . (M abie); C ooper, J. A . M. (G lentrool);
D insdale, E. (W auchope); F ligg, P. (Carrick); G rieve, W . J. (F leet);
H ibbard, B. G . (G reskine); Jordan, R. D . (Cairn Edward); M cArthur, A . (A recleoch); 
M cBurnie, A . N . (A e); M cClelland, P. W . (G lenlrool); M cIntyre, C. (D albeattie): 
M acK enzie, P. (Cairn Edward); M acneill, J. B. (E libank); M arshall, A . H. (The Garraries); 
M acR ae, A. D . (G lentrool); Parley, C. W . (Bennan); G raham , P. (Carrick);
W atson, J. (D albeattie).

Anderson, M . (W auchope); A rm strong, H. O. (Barreagle); Broil, J. L. (Y air H ill); 
C am pbell, D . (Cairn Edward); Carruthers, J. (F leet); Carruthers, M. F. (Flibank); 
C hisholm , M . R. (Carrick); Cochrane, A . S. (D alm acallan); C ooper, B. (A e);
D avid son , J. R . (D uns); D rysdale, N . (Carrick); D uncan, D . (K irroughtrec);
Edward, R . M . (Brow nm oor); Edwards, O. N . (D undeugh); G allacher, J. M . (U pper N iths- 
dale); G allacher, P. (Cairn Edward); G ood let, G . A. (N ew castleton);
G utch, J. H . M. (Stenton); H arkness, J. R. (Castle, O ’er); Harvey, T. S. (Eddleston);
H ogg, J. L. (K irroughtree); H ope, T. C. (F leet); Hunter, J. (G reskine);
K irk, D . M . (M abie); Leishm an, A . (C hangue); Liddell, A . T. (Juniper Bank);
L loyd , S. (L aurieston); M cG eorge, R. (A e); M cG ivern, W. M . (Edgarhopc);
M cLaren, A . R. (G lentress); M acM illan, A . M. (D evilla); M cN aught, D . J. (A recleoch); 
M elville, J. (Seim  M uir); M urray, D . M. (Bareagle); M axw ell, N . (Cairn Edward);
M ow at, P. (N ew castleton); M urray, T. M. (Cairn Edward); N elson , T . (K ilgram m ie); 
O ’M ara, J. P. (G reskine); Paterson, W . G . (Castle O ’er); Pearce, J. S. (K irroughtree); 
Pickhall, H . M . (Cairn Edward); Priestley, P. E. B. (G reskine); R am sey, K . J. (Carrick); 
Reid, J. M . (G lentrool); R obson , A . (C orriedoo); Taylor, J. W . (W auchope);
T hom son , W . (G lentress); Veitch, T . H . (N ew castleton); W alsham , J. A . (Laurieslon);
W aters, D . C. W .; W augh, G . (Glentress).
f o r e m a n :  Harris, R . C. (G lengap).

H E A D  FO R E STE R S

A SSIST A N T  F O R E ST E R S

FO R ESTE R S
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SC O T L A N D , W E ST  C O N SE R V A N C Y

20 Renfrew Street,
G lasgow , C.2.

T elephone: D ou glas 7 2 6 1 -2 -3 -4  

J. E. Jam es.

D avies, E. J. M .; R obbie, T. A .
D ay , G . A. (C airnbaan); G illespie, I. (C aim baan); 
G w ynn, J. M . (C airnbaan); H aldane, W . D . (Barcaldine); 
M acnair, A . S. (A berfoyle); M urray, G . K .; Stewart, I. J . ; 
Sutherland, W . B. (Benm ore); T hom son, W . P. (Stirling); 
Tow nsend, K . N . V. (K napdale).

G ood let, J. A . (Benm ore); Illingw orth, R . P. (Benm ore); 
M cN eill, I. (Stirling).

K innaird, B.

A dam s, W. S.

A tkins, F . C.

B ennett, D . (Benm ore); G ibson , W . (A berfoyle); N isbet, 
J. D . (Cairnbaan).

Ettles, W .; H ogarth, J.

Stark, W . (C aim baan); D agleish , T. (Benm ore); M cC lory, 
J. (Benm ore); M acD ougall, H . (Barcaldine); M ackellar,
D. L. (C aim baan); M cL ay, J. D . (A berfoyle); R obert­
son, J. R . (Barcaldine).

E X E C U T IV E  O FFIC E R S

B enoy, D . W .; Brunton, I. A .; Clelland, M rs. I. M .; Griffin, J.; Liddell, A .;  M acniven, M iss
B. B.

H E A D  F O R EST E R S

Calder, J. M . (Carron V alley); C am eron, A . (Strathyre); Crosier, R . (L och Ard);
Fairbairn, W . (D evilla); Jackson, J. (Benm ore); M acK ay, A . (Barcaldine);
M cK enzie, 1. H . M . (Inverliever); M acK innon, H . (K napdale);
M acR ae, D . J. (G lenbranter); M urray, R . G . (Glenfinart).

FO R E STE R S

A llan , J. S. (Barcaldine); A ngus, R . S. (G lenbranler); Barker, G . J. (Carron Valley);
B eaton, K . A . (Torrie); Blake, G . W . (G lenduror); Cairns, J. M . (Loch A rd);
Calder, A . M . (L och A rd); C am pbell, W . W . (Loch A rd); C ow ie, F. R . (Ardgartan);
Cram b, J. (G lcnduror); C unningham , A . J. (Leapm oor); D ye, W . E. (Ardfin);
Francey, G . S. (Ardgartan); Fraser, T. S. (R ow ardennan); G illies, A . (G lenbranter); 
H am ilton , J. (Lennox); H arland, J. (D evilla); H enderson, W . (L och A rd);
Johnston , C. R. (Inverliever); K eiller, W . C. (Carron Valley); Law son, D . M . (Tulliallan); 
M cC allum , D . (A chaglachgach); M acC askill, D . A . (Inverinan); M cFadyen, D . (Inverliever) 
M cG eachy, R . H . (G lenrickard); M acG regor, D . R . (G arelochhead);
M ackay, D . J. (A sknish); M cK eand, J. W . (Inverliever); M ackenzie, J. S. (Benm ore); 
M cLarty, H . C. (St. F illans); M cL aughlin, R . S. (Loch A rd); M acLean, A . (K ilm ichael); 
M cL ean, R . (K ilm ory); M cM illan, J. (M inard); M acN icol, I. (Fearnoch);
M cN ichol, P. (Tulliallan); M acPhea, C. J. (Strathyre); M cR avie, J. P. (Glenrickard);
M artin, W . C. (Creran); M orrison, A . (Inverliever); M orrison, I. (Carradale);
M orrison, N . (Corlarach); M unro, D . (Carradale); Polw art, A . (G lendaruel);
Proudfoot, L. O. (D evilla); Rattray, W . D . (G aradhban); R obertson , D . A . (Strathyre); 
R obertson , N . (Tighnabruaich); R odger, J. H . (Loch Etive); R oss, D . H . (L och Ard);
R oss, I. (K ilm ichael); S im pson, A . A . C. (Carradale); Sinclair, L. (G lenduror);
Sm ellie, A . (Cum berland); Stout, H . C. (K napdale); Stuart, A . M . (Loch Eck);
Y oung, A . (Strathlachlan).

C O N SE R V A T O R : 

D IV ISIO N A L o f f i c e r s : 

D IS T R IC T  O F FIC ERS, I :

D IS T R IC T  O F FIC ERS, I I :

SEN IO R EX ECU TIV E O F FIC E R : 

CO N SERV A N C Y  E N G IN E E R : 

M EC H A N IC A L  E N G IN E E R : 

ASSISTAN T E N G IN E E R S:

H IG H E R  EX ECU TIV E O F FIC E R S: 

CLERK S O F W O R K S :
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A S S IS T A N T  FO R E ST E R S  
Beaton, J. M . (Loch Ard); Boyd, R . D . (Glenfinart); Caird, G . D . (W hitelee);
Cam pbell, M . M. (Barcaldine); Cam pbell, D . M cL. (K anpdale); Crawford, W .; 
Cruikshank, A . (Inverinan); Elgar, W . (G arelochhead); Fergusson, P. D . (G lcnbranter); 
Fraser, J. M . (D evilla); Fryer, K . (K napdale); Gelder, J. S. (Benm ore);
G raham , A . W . (Strathlachlan); Graham , H . (M inard); G raham , M . J. C. (Ardgartan); 
Hart, C. W . (Inverliever); Harvey, R. (Corlarach); Irvin, D . C. (Strathyre);
Lyon, J. H . M . (Tulliallan N ursery); M cC allum , D . F. (K ilm ichael);
M cD onald , W . (Inverliever); MacDulT, R. J. A . (Inverinan); M cG avin, J. M . (L och Ard); 
M acintosh, A . (G lenduror); M acleod, N . (Loch Eck); M acR ae, D . J. (lnverlicver);
M ain, D . (Inverinan); M ason, W . A . (G lenbranter); M aule, S. G . (G lenbranter);
M urray, J. T. H . (Saddell); O liphant, R . (G lenfinart); P ollock , I. (G lenrickard);
Proctor, W . A . (A sknish); Q ueen, T. G . (R ow ardennan); R ow linson , A . S. (K napdale); 
Reid, I. L. (K napdale); R obertson, J. B. (L och A rd); R oss, D . A . (K ilm ichael);
Sallie, J. L. T. (A chaglachgach); Sanders, P. R . W . (Strathyre); Seniscal, B. (St. F illans); 
Shaw, M . (G lendochart); Sinclair, D . (D alm ally); Smith, A . K . (Loch Ard);
Solw ay, D . F. (G lenfinart); Turner, A. S. (Benm ore); W eir, A . H . (L och Ard).

M cEachern, J. (K ilennan); R ose, W. (Strathyre).

D IR E C T O R A TE  FO R  W ALES
Office o f  D irector: Victoria H ouse,

Victoria Terrace,
Aberystwyth.

T elephone; A berystw yth 367 

J. R . Thom .
G . Forrest.
D rum m ond, R . O.
Taylor, G . F.
Flynn, A. E. G . (Llandrindod W ells); M organ, P. W . 
Herbert, R . B. (R uthin); Teasdale, J. B. (Cardiff). 
M cM ahon, C. D .
Barcham , F. C .; Pope, H . J.

E X E C U T IV E  O FFIC E R S  
Butt, A . A . ; Fisher, D . C .; H unt, T. G .; L ipscom be, A . E .; O w en, E. G . ; Bexfield, Mrs. D . L .; 
Trew, C. I.

W A L E S, N O R T H  C O N SER V A N C Y
15 Belm ont,

Shrewsbury.
Telephone; Shrewsbury 4 071-2

F. C. Best.
Arends, A . W .; G odw in , G . E .; H am pson, J. R ., D .F .C . 
K eighley, G . D . (O swestry); K ellie, J. (Llandrindod); 
O sm aston, J. F . (D olgellau); Lindsay-Sm ith, W . A . 
(G w ydyr); Spencer, J. A . (R uthin); Stern, R . C. (D ovey);  
Stum bles, R. E. (R adnor).
Cum berland, J. (G w ydyr); G rabaskey, B. P .; G uile, A . 
W . L .; H ooper, H. J.; H ughes, D . M .; Pinchin, R . D .;  
Saunders, H . J.; Stoakley, J. T. (R uthin); W albank, B. 
(W elshpool); W allace, D . H.
M ayhew , K.
Philbrick, C ol. G . E. H.
Low , W . L.
Baylis, D . O. (A berystw yth); Egerton, F. C . (Gwydyr); 
Thom as, P. A. (D olgellan); Y ates, R . W . P. (Cem m aes). 
Bow ers, G . H .; H enderson, F. S.
D um m et, E. J. (G w ydyr); R edford, H . (H afren); B ollans, 
L. (G w ydyr); Ellis, T. (H afren); Griffiths, W . E. (D ovey  
Corris); V incent, P. E. (D ovey  Corris).
Price, C. C. (G w ydyr); W illiam s, L. V. (Llangurig).

C O N SE R V A T O R : 

D IV ISIO N A L o f f i c e r s : 

D IST R IC T  O F FIC ERS, I :

D IST R IC T  OFFIC ERS, III

SEN IO R EX ECU TIV E OFFIC ER I 

CO NSERVA NCY E N G IN E E R : 

M EC H A N IC A L E N G IN E E R : 

ASSISTANT EN G IN EERS I

H IG H E R  EX ECU TIV E O FFIC ERS: 

CLERK S O F W O R K S :

s u r v e y o r s :

D IRE CTO R I

c o n s e r v a t o r ; 

d i v i s i o n a l  o f f i c e r : 

c h i e f  e x e c u t i v e  o f f i c e r :

D IS T R IC T  OFFIC ERS, 11 

D IS T R IC T  OFFIC ERS, I II  

D IR E C TO R A T E E N G IN EER I 

H IG H E R  EX ECU TIV E O F FIC ER S ;
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E X E C U T IV E  O FF IC E R S

Clay, J.; Frost, H. S .; H am ilton, B. A .; Pritchard, J. G .; Sm ith, H . G .; Tudor, M iss M. C .; 
W otton , R.

H E A D  FO R EST E R S

Bell, H. C. (C oed-y-Brenin); D avies, A . I. (C locaenog); Evans, A . C. W . (Kerry);
Evans, J. E. (Taliesin); Griffiths, I. L. (G w ydyr); H ughs, J. W . (D ovey  Corris);
Jones, E. T. (Y stw yth); W aters, R. W . (D ovey  Valley); Y app, P. W . C. (R adnor).

FO R ESTE R S

B ow en, J. F. (Elwy); Brown, R. I. (M athrafal); Butterworth, P. (R adnor);
Carter, T. A . (Taliesin); D aniel, C. E. (G w ydyr); D avenport, J. B. (G wydyr);
D avies, P. G . (H alcyn); Edwards, R . (C oed-y-Brenin); Evans, J. F . (Llyn);
Farrelly, F. (C lw yd); Gardner, E. C. C. (C locaenog); Griffiths, E. (Beddgelert);
Griffiths, O. G . (C oed-y-Brenin); Griffiths, R. W . (N ew borough); H arrison, P. G . (Penllyn); 
H opkins, C . J. (C arno); H ughes, A . (D yfrant); H ughes, L. E. (G wydyr);
H ytch, F. A. L. (G w ydyr); Jam es, J. E. (G oror); Jones, A . (D ovey  Corris);
Jones, D . M . (Y stw yth); Jones, G . W . (R adnor); Jones, H. G . (D ovey  Corris);
Jones, J. E. (D ovey  Corris); Jones, L. (A eron); Jones, M . (C oed Sam au);
Jones, O. (Aberhirant); Jones, T. G . M. (Breidden); Jones, W . H . (M yherin);
Large, A . L. (Kerry); Little, T. E. (L lam bed); L loyd, I. (D ovey  Corris);
M cLean, A . F. (Tarenig); M axw ell, A . (G w ydyr); M orris, D . J. (Bechan);
M orris, O. 1. (R heidol); Owen, G . M . (M on Pentraeth); Pierce, G . J. (H afren);
Price, G . (Y stw yth); Rees, E. (H afren); R oberts, R . H . (G w ydyr); R oberts, R . I. (G wydyr); 
R oberts, T. (D yfnant); R oberts, T. (C locaenog); R oyle, J. H . (C ynwyd);
Shaw, D . L. (Y stw yth); Stover, E. H . (C eiriog); Tarran, J. (C oed Sarnau);
Taylor, W . (C oed-y-Brenin); Tear, D . (D ovey); T hom as, R. O. L. (L langollen);
T hom as, T. W . (D ovey); V ionee, J. A . (D ovey  Corris); W addlelove, E. (C oed-y-Brenin); 
W ainwright, R. (M athrafal); W aite, E. J. W . (Kerry); W atson, J. (C locaenog);
W atson, L. C. (C locaenog); W ebster, J. (C locaenog); W illiams, F. (D eudraeth);
W illiam s, J. D . (C oed-y-Brenin); W illiam s, R . J. (D ovey  Corris); W ood , J. A . (D ovey). 
Corris).

A S SIST A N T  FO R E STE R S

A m bler, C. R. (M aelor); Brown, R. H. (Coed Sarnau); Burns, A. A . (C oed-y-Brenin); 
D avies, C. C. (R adnor); D avies, C. M . (G w ydyr); D avies, D . D . G . (D ovey);
Edwards, B. F. (D ovey  Corris); Evans, I. T. (M yherin); Evans, P. (N ew borough);
Fletcher, K . W . (M alhrafal); Gardner, D . (N ew borough); G ood b ody, D . (Gwydyr); 
Griffiths, C. (Coed Sarnau); H am ilton, J. P. (A eron); Harker, G . (Gwydyr);
H indle, H. J. (H afren); H ughes, P. M. (A rfon); Hum phreys, D . R. M . (Gwydyr); 
Hum phreys, H. J. (Y stw yth); Hunt, A . S. (H afren); Isaac, G . M. (Y stw yth); 
lv ison , G . H. (D ovey  Valley); Jones, D . J. (G w ydyr); Jones, E. (D ovey  Valley);
Jones, E. W . (C oed-y-Brenin); Jones, R. T. (D eudraeth); K notts, R . G . (Carno);
Lane, F. W . (D ovey  Valley); Legge, D . A . (C locaenog); O xford, K . G . W . (H alcyn);
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