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E D I T O R I A L

Honours

In  th e  B irthday  H o n o u rs  L ist, issued in  Ju n e  1955, o u r D irec to r G eneral 
received the aw ard  o f  a  K .B .E .; Sir A rth u r G osling, as we shall now  know  him, 
has a n  exceptionally  w ide know ledge an d  experience o f  every side o f  the 
C om m ission’s w ork  in  all th ree countries. A  native o f  the F o rest o f  D ean , he 
stud ied  first a t the P arkend  F orester T ra in ing  School, an d  was fo r a  few years 
F o rester in  charge o f  L lanover F orest, M onm outhsh ire . A fter tak ing  his 
fo restry  degree a t E d inbu rgh  U niversity , he was appo in ted  a D istric t Officer in 
Scotland, w here he rose in  due course to  be D irec to r o f  F orestry . H is ap p o in t
m ent, in  1947, to  be D epu ty  D irec to r G enera l a t  H eadquarte rs  was follow ed by 
p ro m o tio n  to  D irec to r G eneral in  1948. O n an o th er page we reproduce a 
p h o to g rap h  o f  h im  inspecting a new  office bu ild ing  a t T hetfo rd  Chase, w hich 
has been construc ted  from  th innings m ade in  young w oods o f  the C om m ission’s 
ow n planting.

M r. B. R. D avies, C h ief Executive Officer a t H eadquarters, w ho was 
concerned w ith the purchasing  o f  stores and  m echanical equipm ent, received 
the O .B .E . M r. D avies, w ho began his career as a  boy clerk in  the Office o f  
W oods in  1909, has recently  retired  from  the C om m ission’s service. H ead 
F o rester W . T ribe, w ho was fo r m any years in  charge o f  o u r C annock  C hase 
F o rest in  S taffordshire, was aw arded  the B .E .M . in  the 1955 N ew  Y ear H onours 
List.

The Commission

There have been no  changes in  the  m em bership  o f  the F o restry  Com m ission 
du ring  the year, an d  it con tinues to  be constitu ted  as follow s:

T he E arl o f  R adnor, K .C .V .O ., Chairman
M r. J. M . B annerm an, O .B.E.
L ieut.-C ol. Sir R ichard  C otterell, B art., J.P .
M r. L loyd O. Owen, J.P .
M ajo r Jo h n  Stirling o f  F a irb u rn , M .B.E.
M r. W . H . V aughan, O .B .E ., J.P .
M r. Stanley C. L onghurst
M r. A. P. F . H am ilton , C .I.E ., O .B .E ., M .C .
M r. Jo h n  M cN augh ton , C .B .E .
M ajo r D . C. Bowser, O .B.E.
M r. H . A. T urner, Secretary

W e record  w ith  regret the passing o f  a  fo rm er C om m issioner, L ord  
C ourthope , o f  W hiligh in  Sussex, w ho had served on the C om m ission for 
tw enty-one years un til his retirem en t in  1948.
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Promotions and Transfers

A lthough the officers concerned are no t due to  take up  their new duties 
un til early in  1956, we are pleased to  record  the prom otion , to  the ra n k  o f  
C onservator, o f  the follow ing D ivisional Officers:

M r. J. S. R. C hard , who is to  take charge o f  the N orth-W est E ngland 
Conservancy.

M r. J. A. D ickson, w ho is to  take over the N o rth  Scotland Conservancy.

T hree o ther C onservators will be changing the ir stations in the near future. 
M r. G . L. J. B atters is m oving from  the English D irec to ra te  in L ondon to  N o rth - 
E ast E ngland; M r. C. A. Connell is going from  N orth -E ast to  South-W est 
E ng land ; and  M r. C. A. J. B arring ton  is transferring  from  N orth-W est E ngland  
to  the English D irectorate .

M r. G . D . R ouse, w ho was form erly C hief E ducation  Officer, is now  the 
D ivisional Officer in  charge o f  the C om m ission’s F orests in S outh  W est England. 
M r. I. O. R obertson , w ho was form erly a t the G w ydyr F orester T raining 
School, has been appo in ted  to  succeed him  as head o f  the E ducation  Branch, 
w ith the ran k  o f  D ivisional Officer, early in  1956.

M r. E. R . Lewis, a C hief Executive Officer, has m oved from  his form er post 
as C h ief C lerk in  the W elsh D irec to ra te  Office a t A berystw yth  to  H eadquarters 
in  L ondon , w here he has taken  charge o f  the stores Purchasing  Section. His 
place a t A berystw yth has been taken  by M r. T. M cG eorge, who has been 
p rom oted  to  C h ief Executive Officer from  his form er po st as C h ief C lerk  in  the 
Sou th  Scotland C onservancy Office a t D um fries. Tw o m em bers o f  the executive 
staff have left H eadquarters on  p ro m o tio n  to  Senior Executive Officers; these 
are M r. T. F arm er, w ho has becom e C hief C lerk a t D um fries, an d  M r. J. Steele, 
who is now C hief C lerk in  the N orth -W est E ngland  Conservancy Office a t 
Chester.

Progress in Acquisitions

T he C om m issioners’ A nnual R epo rt fo r F orest Y ear 1954 rightly stressed 
o u r very real difficulties in  acquiring  enough land  to  allow  o f  an  expanding 
afforesta tion  program m e. B ut nevertheless the activities o f  ou r land  aqu isition  
staff have resulted in  som e interesting properties com ing into o u r charge, in  all 
th ree countries. In  Scotland, there has been a no tab le expansion in  the Isle o f 
Skye, w here two new forests, H ealaval and  G len Varrigill, have been added  to  
ou r long-established unit o f  G len Brittle. O n the Isle o f  M ull, too, there has been 
a  substan tia l increase in  our land, which is all included in  Salcn F orest. In  
W ales there have been extensive additions in the C ard igansh ire up lands, close to  
the forests o f  Taliesin an d  Bryn M aw r, an d  also along the  C ard igan -C arm arthen  
border. In  E ngland, we are extending operations considerably in the region ju s t 
sou th  o f  the L ake D istrict, w here three new forests, nam ely C artm el, Lyth, an d  
Foulshaw  W ood, have recently been created. A no ther in teresting English 
acquisition  is th a t o f  Joydens W ood, a stretch  o f  devasta ted  w ood land  near 
Bexley in K ent, w hich is so close to  L ondon th a t it m ay fairly  be described as 
suburban .

Developments in Utilisation

T he steadily grow ing o u tp u t o f  th innings from  o u r w oods has led to  the 
estab lishm ent o f  tw o o r th ree industria l p lan ts designed specially to  take  them , 
though  na tu ra lly  enough  these installations m ay d raw  p a r t o f  the ir raw  m ateria l
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from  privately  ow ned w oodlands. A t S trachur, in  the  G len  B ran ter p o rtio n  o f  
the A rgyll N a tio n a l F o rest P ark , a sawm ill equipped  w ith  Swedish “ A ri”  saws, 
designed to  deal efficiently w ith  sm all-sized logs, has been established as a jo in t 
enterprise  by the C om m ission an d  a firm  o f  tim ber m erchants. A t A nnan , in  
D um fries-shire, an  independen t com pany w hich was already  m anufactu ring  
w allboard  in  the S ou th  o f  E ngland , using m ateria l o f  im ported  origin, has set up  
p lan t designed to  utilise sm all hom e-grow n poles, w hich will be d raw n  bo th  
from  S cotland  an d  th e  N o rth  o f  E ngland. A t S udbrook , in  M onm outhsh ire  
close to  th e  Severn T unnel, the  first steps a re  being tak en  to  set u p  a  pap e r mill 
w hich will use hardw ood  th innings, d raw n  from  the w oods o f  sou thern  England 
an d  S outh  W ales. I t  will be no ted  th a t each o f  these new  factories has a 
different end-p roduct in  view— evidence b o th  o f  the  versatility  o f  tim ber a n d  the 
w idespread dem and  fo r fo rest produce.

Publicity

In to  the H eadquarters  Office a t Savile R ow  com es a  co n stan t stream  o f 
new spaper cuttings, collected by a diligent agency. They reveal th a t o u r w ork  is 
attrac ting  a  grow ing m easure o f  a tten tio n  th ro u g h o u t the land. M uch  o f  the  
credit fo r th is na tu ra lly  rests w ith the In fo rm a tio n  Officer, w hose jo b  it is to  keep 
the press inform ed. B ut he w ould  be the first to  adm it th a t he cou ld  do little 
w ithou t the ready co -opera tion  o f  the m en in  the field w ho, by show ing ro u n d  the 
new spaper co rrespondents and  the parties o f  visitors, prov ide th a t first-hand  
know ledge w hich is so essential fo r a w orth-w hile press repo rt. M any  o f  these 
articles only appear in  local provincial papers— for it is only the  exceptional 
story  th a t finds its way in to  the big national dailies— b u t everyone w ho has 
lived in a country  d istric t will apprecia te  how  great a n  influence the local weekly 
new spaper m ay have. O ne article on your p articu la r fo rest in  one w eek’s issue o f  
a paper th a t circulates only in  your im m ediate ne ighbourhood  m ay look  
insignificant. But a collection o f  such articles— o n m a n y fo re s ts in m a n y  districts 
and  sustained th ro u g h o u t the year, can n o t fail to  have its effect in  m ak ing  ou r 
w ork better understood  an d  appreciated .

Forestry Journals— and a New Textbook

W hile m any o f  ou r readers are already keen m em bers o f  the various 
forestry  societies, and  regular readers o f  the ir jou rna ls , there m ay be o thers w ho 
are n o t aw are o f  the very favourab le term s on  w hich these m agazines can  usually 
be ob ta ined  by practising  foresters. T he several societies have rates o f  sub 
scrip tion  th a t vary  w ith  the class o f  p o st held  by the  m em ber, b u t all m em bers 
alike get the ir pub lications, as well as sharing  in the o ther benefits o f  m em bership. 
So we give b rie f details below:

Scottish Forestry. F o u r issues a  year, 5/- per issue. Subscriptions are 
norm ally : 25/- fo r F o rest Officers, 15/- fo r F oresters, 10/- fo r students. D etails 
from  the Secretary, R oyal Scottish F o restry  Society, 7, A lbyn Place, E dinburgh  2.

Quarterly Journal o f  Forestry. F o u r issues a  year, 7/6 per issue, Subscrip
tions: 31/6 for F o rest Officers, 15/- fo r Foresters an d  W oodm en, 10/- for 
students. D etails from  the Secretary, R oyal F o restry  Society o f  E ngland  and 
W ales, 49, Russell Square, L ondon, W .C .l.

Em pire Forestry Review. F o u r  issues a  year, 7/6 per issue. Subscrip tions: 
30/- fo r F o rest Officers an d  F oresters, 10/- fo r students. D etails from  E ditor- 
Secretary, E m pire F orestry  A ssociation, T he R oyal E m pire Society, N o rth 
um berland  Avenue, L ondon, W .C.2.
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Forestry. Tw o issues a  year, 15/- per issue. Subscriptions: 21/- for F o rest 
Officers, 10/- fo r Foresters. D etails from  the Secretary, Society o f  F oresters o f  
G rea t B ritain , 7, A lbyn Place, E dinburgh 2.

T he new  textbook, w hich appeared a t the close o f  the year, has been 
w ritten  by M r. T . A. R obbie, w ho was form erly C hief In structo r a t Faskally  
F orester T ra in ing  School, P itlochry, an d  is now a D istric t Officer in  the E ast 
C onservancy o f  Scotland. Entitled Teach Yourself Forestry, it is published by 
the English Universities Press, L ondon, a t the m odest price o f 6/-, and  form s a 
concise guide fo r anyone w ho wishes to  learn  the rudim ents o f  a w oodm an’s 
daily w ork.

Re-grading of Foresters

U nder arrangem ents w hich were announced  in  Decem ber 1955, the 
d istinction  betw een G rade  I and  G rade  II F oresters is to  be abolished. A  new 
grade o f  A ssistant F orester is being form ed, w hich will be regarded as a train ing 
grade fo r ju n io r  m en; it will take the place, to  a large degree, o f  the old Forem an 
grade.

A t the tim e o f  going to  press, the only available records show ed the earlier 
gradings, which have accordingly been reta ined  for ou r staff list.

Contributions to the Journal

O nce again we appeal for original articles on any top ic connected  w ith  the 
C om m ission’s w ork, from  any m em ber o f  the staff, w hether his w ork  be on the 
technical o r the office side.

This p resent issue owes m uch to  the sup p o rt o f  the R esearch B ranch, but 
please do  n o t im agine tha t, because your ow n duties are o f  a m ore rou tine 
character, you have no th ing  to  con tribu te  to  the growing science o f  forestry, the 
efficiency o f  ou r operations, o r perhaps the en terta inm ent o f  your fellow-workers. 
Let us have your ideas, w hether they be in  the form  o f  a  b rief note o r a  long 
thesis; it is up  to  us to  re-shape them  fo r the press, i f  indeed they require such 
am endm ent.

C ontribu tions, which should  preferably be typew ritten in double spacing 
on foolscap, m ust be on one side o f  the paper only. They m ay be sent th rough  
the usual channels (norm ally the C onservancy Office) to  M r. H. L. Edlin, E d ito r 
o f  the F orestry  C om m ission Journal, 25 Savile Row, London, W. 1. A  no te o f  
the w riter’s nam e and  initials, his official position, and  his address fo r co rres
pondence, should  be included. D iagram s or sketches a re  acceptable, an d  we 
can  also use pho tographs o f  any subject o f  general in terest to  the staff; p h o to 
graphic prin ts should  preferably be black-and-w hite ones on  glossy paper, bu t 
enlargem ents are n o t essential. C ontribu tions are welcom e a t any tim e o f  the 
year, b u t we usually go to  press a t the end o f  D ecem ber.



T H E  F O R E S T S  O F  S I C I L Y

By G . D . H O L M E S  

D istrict Officer, Research Branch

A fter the m eeting o f  the E leventh C ongress o f  the In terna tional U n io n  o f 
F o rest R esearch O rganizations in  Italy , in Septem ber, 1953 ,1 to o k  p art in  a  to u r 
o f  Sicily. S tarting  a t P alerm o in  the north -w est o f  the island, an d  proceeding 
th rough  the cen tral h ighlands to  M on te  P eloritani, an d  the region around  
M ount E tna  in  the East, the to u r provided  an  excellent cross section o f  the site 
an d  environm ental conditions prevailing in  the island. The great variety o f  
geology an d  local clim atic conditions, an d  the ir effect on  vegetation, were o f the 
greatest interest, in particu la r one was struck  by the con trast betw een the 
problem s norm ally  encoun tered  by foresters in  N o rth e rn  E urope an d  those 
facing the forest au thorities in  Sicily. T he low rainfall du ring  the sum m er and  
au tu m n  leads to  sem i-arid  conditions during  th a t p a rt o f  the year, an d  the danger 
o f  soil erosion  during  the rainy season, occurring  from  N ovem ber to  M arch, are 
clim atic obstacles to  rap id  afforesta tion  program m es. T he difficult an d  steep 
topography  o f  m uch  o f  the country , coupled  w ith soil instability  an d  the lim ited 
num ber o f  access roads, all ad d  to  th e  difficulties. T he opportun ities provided 
during  the tour, to  inspect the progress m ade in overcom ing som e o f these 
obstacles by choice o f  m ethod  o f  g round  p repara tion , an d  species for p lanting, 
were m ost valuable.

T here are a num ber o f  item s o f  general in fo rm ation  which should  be 
recorded  to  provide a background  to  the account w hich follows. Sicily is the 
largest o f  the 19 regions in to  w hich Italy  is divided, it is also one o f  the m ost 
heavily populated , being inhabited  by som e 4,500,000 persons, ab o u t 50 per cent 
o f  these being engaged in  agriculture. T he country-side is m ostly hilly, an d  while 
som e parts  o f  it a re  highly fertile, m ost o f  the soil is poor. T he clim ate is 
M editerranean  w ith a w arm , w et w inter, an d  a h o t dry  sum m er; the long 
rainless period in  the sum m er has greatly  influenced the na tu ra l vegetation, 
w hich is largely xerophilous. T he average annual rainfall varies w ith locality, 
b u t ranges from  16 inches in the C en tral H ighlands, to  30 inches on  the N o rth  
coast, and  up to  50 inches on the high slopes o f  M o u n t E tna . R egard ing  land 
u tilisation, a large p ro p o rtio n  is under agriculture, an d  som e 5 m illion acres, or 
92.2 per cent o f  the  w hole area  o f  the island, is devoted  to  this occupation . The 
forest area is the low est am ong the Ita lian  regions, fo rest occupying approx i
m ately 3.4 per cent o f  the land  area. T here are ab o u t 200,000 acres o f  w oodland  
in Sicily, o f  w hich 150,000 acres a re  hardw ood  species, no tab ly  oak , beech and 
chestnut m anaged as coppice o r coppice w ith  standards. T he rem aining 
50,000 acres consist o f  a b o u t 40,000 acres o f  pure an d  mixed broadleaved high 
forest, m ainly oak  ( Quercus lanuginosa, Q. cerris an d  Q. suber), and beech 
(Fagus sylvatica) an d  only som e 10,000 acres o f  conifer high forest, the la tte r 
consisting m ainly o f  C orsican pine (Pinus nigra var. laricio), stone pine, (Pinus 
pined), and  M onterey  pine (Pinus radiata). M en tion  has been m ade o f  only the 
principal species, bu t m any o thers have been p lan ted  on  a  sm all scale o r in 
experim ental plantings. Sweet chestnu t (Castanea sativa) is grow n quite 
extensively an d  generally m anaged as coppice. H azel (Cory/us avellana) is widely 
cultivated, an d  over 34 per cent o f  the Ita lian  o u tp u t o f  hazel nuts com es from



2 JOURNAL OF THE FORESTRY COMMISSION

Sicily. In  recent years, increasing use has been m ade o f  exotic species an d  
am ong the m ost successful are A leppo pine (Pinus halepensis), an d  several 
eucalypt species, no tab ly  Eucalyptus globulus an d  E. rostrata.

I t  has been m entioned earlier th a t m any o f  the soils o f Sicily are unstab le 
an d  liable to  erosion, and  this is particularly  true  for the clay soils o f  the C en tra l 
H ighlands, an d  the gneiss and schist clay soils o f  M onti Peloritani. The to rren ts 
and gullies dow n w hich the w ater from  the w inter rains m akes its way to  the sea 
are  a striking feature o f  the Sicilian landscape, as are the extensive system s o f  
terraces cu t in the m oun ta in  slopes to  prevent loss o f soil by erosion.

Sunday Septem ber 27th— Palerm o

A visit was paid  to the P ulp  an d  P aper E xperim ental C entre fo r Sicily, 
(C entro  sperim entale per l’industria  della cellulosa, della carta , e della fibre 
tessili). A t the centre, Prof. D r. F . C. Palazzo, the D irector o f  the Institu te , 
explained the purpose o f  their present w ork, which is to  assess the possible value 
fo r pu lp  and  cellulose fibre p roduction  o f  a wide variety o f  raw  m aterials avail
able in  the country , and  no t norm ally utilised for th a t purpose. Italy  is facing 
serious pu lp  supply difficulties, and is a t present im porting  m ost o f  the raw  
m ateria l needed by the pu lp  an d  paper industries. A t Palerm o, the possibilities 
o f  utilising hom e grow n m aterials is under investigation, including tests o f 
cellulose fibre from  m any forest and  agricu ltu ral crops, particu larly  small 
tim ber and  sawm ill waste, and  the stems o f  w heat, b ro ad  bean, co tton  and som e 
ro o t crops.

M onday, Septem ber 28th— Palerm o— San M artino  A lla Scala— Boccadifalco— 
M onreale. (See P ho tos. 2 and  3.)

A  to u r was m ade o f  the afforestation  area a round  San M artino  A lla Scala, 
a tou rist reso rt situated ab o u t 1,500 feet up, and som e eight miles east o f  Palerm o. 
T he area  consists o f  a com plex valley system eroded ou t o f lim estone m ountains 
w hich rise to  2,700 feet. T he soil is a rocky calcareous sand on  the heights, 
giving way to  a m arly  clay on the low er ground. T he climax vegetation o f  the 
locality w ould  correspond to  th a t associated w ith the tem perate sub-zone o f  the 
“ lau re tu m ” o f  P avari’s classification, w ith Quercus ilex  as one o f  the m ain  
w oody species. In  fact, however, grazing by goats has rem oved m ost w oody 
grow th and  the land  is now  occupied by grasses and  low  arom atic  herbs. In 
com m on w ith m ost o f  Sicily, this region is charactised by a sum m er d rough t, 
with the greater p a r t  o f  the annual rainfall, 20 inches in this area, occurring  
during  the w inter, frequently  as sudden heavy rainstorm s causing extensive 
erosion. U nlike m ost afforestation  areas in  G rea t Britain, frost and  exposure are 
o f  secondary  im portance com pared  w ith o ther factors.

T he steep slopes and  the danger o f  erosion have necessitated the terracing  
o f  all low er slopes in  use for agricultural crops. These terraces, o r gridoni, were 
prepared  in  a  m ost careful m anner to  form  a series o f  level shelves, or steps, up  
the hill-sides, and  com m only the vertical face o f  the terraces is secured by a 
dry  stone wall. This technique greatly reduces the soil lost by erosion, an d  also 
assists in m oisture conservation. T he m ain agricultural crops appeared  to  be 
vines, oil and  seed crops (pulses, etc.), and  orchards o f olives, figs an d  citrus 
fruits. T he difficult topography  reduces the value o f  m odern  im plem ents an d  
techniques, and  the existing m ethods o f farm ing have probably  been practised 
in  the sam e way fo r m any generations.

T he S tate F o rest area  occupies the region between S. M artino  an d  M on te  
Pellegrino, surround ing  the basin o f  the to rren t Passo di R igano. P lan ting  was 
com m enced th irty  years ago, an d  1,500 acres have been p lan ted  to  date.
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U nfo rtunate ly , m uch  o f  the  m ore readily  accessible p lan ted  area  suffered co n 
siderab le devasta tion  du rin g  the w ar years ow ing to  a severe shortage o f  fuel 
w ood. G razing  goats also  co n trib u ted  to  the dam age, b u t efforts are now  
being m ade to  restric t these anim als.

M uch o f  the earlier p lan ting  was done by the “ A llegretti M e th o d ” , b u t in  
recent years this has been superseded by terracing  m ethods. R ough  stone walls 
are  bu ilt along the con tours, an d  the soil is excavated on the upper side to  form  a 
series o f  level terraces ab o u t tw o feet w ide a t close intervals up  the  slopes. This 
laborious techn ique is considered w orth  while, as it is the only possible m ethod  
o f  securing the soil on  the  steepest slopes, an d  th e  grow th o f  p lan ted  trees is 
greatly  im proved  ow ing to  m oistu re  conservation  an d  im proved  conditions for 
g row th during  the d ry  sum m er m onths.

A leppo pine (P. halepensis) has been extensively p lan ted , an d  being a 
calciphile it has generally th riven well. S tone p ine (P. pinea) is also grow ing 
well, an d  its value is enhanced by its p roduction  o f  edible seeds in  ad d itio n  to  
tim ber. M aritim e pine (P. pinaster) has also been p lan ted , an d  certa in  races o f 
th is species grow  extrem ely well on  the pu re  lim estone soils o f  the region. The 
provenance o f  th is species is im portan t. Best results have been ob ta ined  w ith 
a M edite rranean  strain  from  central Italy . O ther strains exhibit varying degrees 
o f  chlorosis o f  the foliage induced by the high lim e co n ten t o f  the soil, an d  this is 
norm ally accom panied by reduced  vigour. T he w orst p rovenance in  this 
respect was the F rench  strain  from  the  Landes. T he local Sicilian race show ed 
som e chlorosis an d  was no t so vigorous as the o ther M ed ite rran ean  strain . The 
grow th o f  all the pines was slow, a typical heigh t being ten  o r twelve feet a t 
eighteen years. C row ns were generally wide an d  bushy, b u t full canopy  was 
form ed in only localised areas. Large tim ber can  be grow n in the area, as was 
show n by the fine grow th o f  a large group  o f  stone p ine a  sh o rt d istance below  
S. M artino . M onterey  cypress (Cupressus macrocarpa), an d  M editerranean  
cypress (Cupressus sempervirens) have been p lan ted  on a sm all scale an d  appear 
to  thrive. L ater in the day a visit was paid  to  the U niversity  B otan ic G ardens in 
P alerm o. These G ardens, opened in  1795, now  con ta in  an  ab u n d a n t selection o f 
trop ical, sub-trop ica l and  M edite rranean  species o f  trees an d  shrubs.

Tuesday, Septem ber 29th— P alerm o— M onte Pellegrino. (See P hotos. 4 to  6.)

T he large steep sided, lim estone head land  o f  M on te  Pellegrino dom inates 
the landscape to  the north-w est o f  P alerm o, an d  rises to  a  height o f  1,800 feet. 
I t was no ted  th a t the dep th  o f  soil varied greatly, add ing  to  the difficulties o f 
p lanting . M uch o f  the area  was too  steep an d  rocky fo r terrace construction , 
b u t m ore m odera te  slopes carried  a  m edium  d ep th  o f  stony soil, on  which 
terracing could  be practised. This area  was once under n a tu ra l fo rest vegeta tion  
w hich was com pletely destroyed by the activ ities o f  m an an d  his grazing anim als 
several centuries ago. T he n a tu ra l vegeta tion  now  consists o f  xerophilous 
species, including Opuntia, Euphorbia arborescens, an d  a variety o f  tough 
grasses.

A fforestation  w ork has been going on fo r som e years an d  a g reat deal has 
been learned  ab o u t techniques o f  crop  estab lishm ent from  the lim ited success 
o f  th e  early  plantings. T he first plantings were done by d irect sow ing o f  seed on 
cultivated  patches o f  soil, an d  this was found  to  be very u n re lia b le ; poo r 
germ ination  and  high losses frequently  necessitated p lan ting  up the  gaps in  th e  
p lan ta tio n  as m any as five tim es before crop  establishm ent could  be secured. 
M any o f  the first p lan ta tions were seriously dam aged  o r destroyed by fire, or 
unrestric ted  cutting, du ring  the 1939-45 w ar years.
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P atch  sowing as a technique was n o t a success, an d  experim ents ca rried  
o u t by Prof. A. de Philippis have show n th a t better results can  be ob ta ined  by 
very shallow  cultivation o f  the soil p rio r to  sowing, o r by construction  o f  te rrace  
systems o f  cultivated soil on which the seed is sown. T he la tte r is the  only 
practicable m ethod  on the steeper slopes. I t was explained th a t one o f  the 
essential features in terrace construction  is th a t the  surface o f  the terrace slopes 
inw ards, from  the lip to  the hill, to  ensure m axim um  m oisture retention . T errace  
construction  as a m ethod  o f g round  p repara tion  is a  m ost laborious an d  costly 
operation , b u t there seems to  be no way o f  avoiding it, o r cheapening it by 
m echanisation, owing to  the very difficult topography  o f  the area. O n presen t 
m ethods, approxim ately  1,000 yards o f  terrace are constructed  per acre, a t an  
estim ated cost for m anual w ork o f  100,000 lire per acre.

T he m odern  m ethod o f  p lanting  is to prepare a groove, one inch deep, and  
one inch wide, along the centre o f  the terrace, in to  which seeds are sown directly 
a t a spacing o f  ab o u t tw o inches. The seed is treated  w ith a repellent p repara tion  
p rio r to  sowing, ostensibly to  pro tec t the seed against rodents and verm in, bu t in  
fact to  render the seed unpalatab le to hum ans! Sqed sowing is norm ally done in  
A ugust o r Septem ber to secure germ ination in the first au tum n rains, an d  the 
developm ent o f  a good ro o t system before the d rough t o f the follow ing sum m er. 
In  the  following au tum n, failed gaps in the p lan ta tion  are filled up by p lanting  
one-plus-one transp lan ts raised in pots. The plants are rem oved from  the pots 
a t the p lan ting  site, an d  p lan ted  com plete w ith the unb roken  ball o f soil from  the 
po t. P lan ting  transp lan ts w ith naked  roots has given very poor results, and  the 
p o t technique is always used.

T he m ain species used are A leppo pine (P. halepensis), stone pine (P. pinea) 
an d  M editerranean  cypress (Cupressus sempervirens). M exican cypress 
(Cupressus lusitanica) has been established experim entally w ith som e success. 
O n rocky slopes, too  steep for terracing, Eucalyptus species, notably  E. rostrata  
and  E. gomphocepha/us, are planted  as po tted  transplants.

A  visit was m ade to  the D istrict forest nursery near Palerm o, where a wide 
variety o f  tree species were being grow n for planting. In add ition  to  the species 
m entioned above, o the r species were being raised, including Cupressus arizonica. 
Acacia cyanophylla, Acacia saligna and  Eucalyptus globulus. In  the nursery, 
p lan ts are raised  as seedlings in drill sown seedbeds, which are norm ally 
w atered  th ro u g h o u t the sum m er m onths. It was explained th a t only m inim um  
m anuring  was applied to  avoid production  o f large succulent p lan ts which 
w ould give a high ra te  o f  failure when plan ted  under the adverse conditions in the 
forest. T he aim  was a short, stu rdy  and  w ell-hardened plant. Seedlings are 
norm ally  transp lan ted  in to  clay pots a t one year, and spend a fu rther year in the 
po ts in the  nursery before they are taken to  the forest. U p to  the present, clay 
po ts have been used alm ost exclusively, bu t experim ents are now under way to  
test th e  use o f  the cheaper and  lighter com pressed paper pots. P lan ts in the 
nursery are very rare ly  pro tected  against sun heat by shading in spite o f  the high 
sum m er tem peratures. This po in t was noted w ith interest by several N o rth  
E uropean  foresters, as sum m er shading o f  nursery seedlings is a  som ew hat 
controversial issue in N o rth  tem perate regions. It was also o f  interest to  hear o f 
the im portance a ttached  by Sicilian foresters to the form ation  o f  m ycorrhizal 
ro o t system s on the ir p lan ting  stocks. It was stated  th a t a m ycorrhizal ro o t 
system  was a m ost desirable feature and  o f  the greatest im portance in determ ining 
the perform ance o f  the p lan t in  the forest.

A t bo th  San M artino  and  on M onte Pellegrino, the conditions for affore
sta tion  bear som e resem blance, as they share the obstacles o f  soils high in  bases 
an d  easily eroded, coupled with the problem  o f adequate m oisture reten tion
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during  the sum m er m onths. These conditions severely restric t the choice o f  
species an d  m ethods, b u t there still rem ains m uch scope fo r research on bo th  
these points.

Wednesday, September 30th.— Palermo— Enna— Piazza Armerina— Aidone—  
Catania— Taormina. (See Photo . 7.)

T he jou rney  from  Palerm o to  E nna was m ade by tra in  and  passed th rough  
som e o f  the m ost desolate scenery in Sicily. T he tra in  tu rned  S outh  from  the 
coast a t Castello, som e 20 miles east o f  Palerm o an d  proceeded th rough  the 
C en tral H ighlands. This region consists o f  hills o f  m odera te  height, com posed 
o f  pliocene sands an d  clays, the la tte r w ith a high salt con ten t, w ith frequent 
deposits o f  rock  salt. T he higher land  com m only has a m antle o f  chalk , and  
su lphur deposits occur th ro u g h o u t the region.

T he vegetation  in Septem ber was very scanty, an d  everywhere there was 
evidence o f  soil erosion. N o tree grow th was seen, the  vegetation  consisting o f  
the dead rem ains o f  annual weeds an d  crops. T here is an  intense dem and  for 
land  in central Sicily, and every knoll was cultivated. M any o f  the slopes were 
ploughed and  sheet erosion  w ith occasional gullying was evident on  m uch o f  the 
recently cultivated  land.

The jou rney  con tinued  by bus from  E nna to  P iazza A rm erina, th ro u g h  the 
Erci m ounta ins. T he erosion problem  is m ost serious in  this region, and  a 
descrip tion  was given o f  the w ork  o f  the S tate F o rest Service an d  o ther bodies, 
to  prevent extensive erosion  and restore prosperity  to  the d istric t by large scale 
afforesta tion  schemes. Here, as in several o the r parts  o f  Sicily, there seems to  be 
close co llaboration  between the S tate an d  private en terprise in  these m atters and  
considerable progress is being m ade. T he Snia V iscosa Industrial G ro u p  is 
interested in establishing p lan ta tions for p roduction  o f  cellulose raw  m aterial 
for the pu lp  factory  w hich it is p roposing  to  construc t nearby. T he R egional 
Sicilian G overnm ent w ith assistance from  the C assa del M czzogiorno is un d er
tak ing  to  p lan t large areas and  offer every assistance to  interested industries. 
T he C assa per il M ezzogiorno, which m ight be term ed the Southern  Italy Fund , 
was created  in 1950 to  finance im provem ent schem es in  depressed areas o f  Italy, 
and a sum  o f  tw enty-four m illiard lire has been set aside for terracing  and  
afforesta tion  o f  m oun ta in  slopes for p revention  and  contro l o f  soil losses by 
erosion. The S .I.A .C .E . C om pany o f  the Snia V iscosa G roup , w ith the col
labo ra tion  o f  the I.R .M .O . C om pany, began the new  afforestation  w ork in  
1950-51, and  by 1953 approxim ately  5,000 acres h ad  been planted . Eucalyptus 
species have been extensively used in  this w ork, and  one o f  the first p lan tations 
was seen on the B alatella E sta te  a little way from  P iazza A rm erina.

A t Bellia, a sho rt distance away, som e o f  the earliest p lan ta tions were seen. 
These were established som e 20 years ago an d  now  con ta in  the S tate F orest 
Service N ursery  “ Vivaio C analicch io” . This area  o f  greenery con trasted  very 
m arkedly w ith the barren  hills seen up  to  th a t tim e, an d  gave som e im pression 
o f  the extent to  w hich successful afforesta tion  can  transfo rm  the countryside 
w ithin a com paratively sho rt time.

T he m ain  species under cu ltivation  in  the S tate  F o rest nursery and  the near
by nursery  m anaged by the S .I.A .C .E .-I.R .M .O . com panies were Eucalyptus 
globulus, E . rostrata. As seen a t the d istric t nursery  a t Palerm o, all plants were 
transp lan ted  in to  clay po ts afte r ab o u t th ree m onths in the seedbed, and  grow n 
for one year in  pots before transpo rting  to  the forest as p o tte d  stocks. The 
nursery  stocks o f  po tted  p lants to ta lled  several m illions a t the tim e o f  the visit, 
and  som e estim ate was possible o f  the am o u n t o f  careful w ork an d  a tten tion  
required  w ith this technique o f  raising trees fo r planting . T he po tted  p lan ts
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require tending in  the nursery, an d  it is necessary to  lift each p o t and  p rune off 
p ro trud ing  roo ts a t least once during  their season in the nursery. T he costs 
o f  po tting  and  transporting  the heavy clay pots to and  from  the forest w ould 
appear prohibitive, b u t this is offset to  a large extent by the abundance o f  
cheap labour. T he nursery soils are an  excellent fine silty sand, an d  when 
under a crop  are kep t w atered th roughou t the sum m er m onths by m anual o r 
m echanical w atering. A  close inspection was m ade o f the Eucalyptus stands a t 
Bellia. Sam ple plo ts have been laid  dow n in bo th  high forest and coppice in 
this forest, and  indicate the superiority  o f  Eucalyptus globulus over E. rostrata  
in  g row th ra te  an d  form . I t is estim ated th a t E. globulus produces m ore than  
50 per cent greater volum e per hectare th a n  the o ther species, however, it is not 
so readily established on  the m ore difficult g round  as E. rostrata. E stim ations o f  
the average annual g row th indicate th a t a t tw enty years, w ith 250-300 stem s per 
acre, the standing volum es per acre would be 600 cubic metres (say 7,000 hoppus 
feet) fo r E. globulus an d  4,000 hoppus feet for E. rostrata. O n the basis o f  these 
figures it has been estim ated th a t 20,000 acres o f  forest in full production  in this 
region should  be capable o f  producing 50,000 tons o f  tim ber per annum , w hich 
w ould be sufficient to  keep one cellulose factory operating.

Several stands o f  jPopulus serotina  were seen, and the very close stocking was 
ra th e r surprising. O ne stand  which was ab o u t th irty  feet high had been planted  
a t six feet spacing and  had  never been thinned. F u rth e r results o f  the activities 
o f  the S .I.A .C .E . C om pany were seen a t A idone som e 6 miles north -east o f  
P iazza A rm erina. H ere an  extensive w atershed was planted  up two years ago 
w ith Eucalyptus rostrata. The planting  was done in trenches cut by hand  along 
the contours, a technique bearing a close resem blance to  the single furrow  
p loughing m ethods o f  g round  p repara tion  widely used in Britain. The planting  
a t A idone has been a m arked  success. The plants show  a uniform ly high 
survival rate , an d  heights o f  three to  five feet. The young crop  is poo r on the 
high steep ridges, an d  judg ing  from  o ther p lan tations seen on the tou r it seems 
th a t Pinus halepensis o r P inuspinea  m ight have been a better choice on such sites.

T he journey  proceeded by bus th rough  C altagirone th rough a m oun ta in  
region in  w hich the I.R .M .O . C om pany is carrying ou t afforestation w ork for 
erosion  contro l. O n the ro ad  from  C altagirone to Pelagonia large areas devoted  
to  the cu ltivation  o f  citrus fruit, m ainly oranges, were seen. The coun try  
a ro u n d  Pelagonia is one o f  the m ost im portan t orange grow ing areas in Sicily. 
A  stop  was m ade near Pelagonia to  inspect new to rren t reclam ation w ork on a  
steep, badly eroded  clay hillside. Check dam s o f  stone and  concrete had been 
bu ilt across the m ain  gulleys a t intervals to  check and  contro l the flow o f  w ater. 
T he steepest slopes surrounding  this to rren t bed were being broken into steps by 
m eans o f  explosives. Soil fixation on these slopes is a  serious problem  an d  
several o f  the  slopes seen had  already been pit p lan ted  with Eucalyptus species 
an d  prickly pear (Opuntia). The la tte r species is very widely used w here rap id  
fixation o f  soil is required . The buses proceeded alongside Lake Lentini, across 
the p la in  o f  C atan ia, on  to  C a tan ia  and  T aorm ina.

Thursday, October 1st.— Taormina— M ascali

T ao rm in a  is one o f  the best know n resorts in Sicily and  is situated  on the 
east coast a few kilom etres to the north-w est o f  M oun t E tna, an d  it served as 
an  excellent centre fo r the subsequent excursion to  this m oun ta in  an d  to  the 
M onti P eloritan i range. A fter a  m orning spent seeing the tow n, an  excursion 
was m ade to  the beach an d  shingle reclam ation scheme a t M ascali on the coast 
som e fifteen miles sou th  o f  T aorm ina.
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In  this area, efforts are  being m ade to  establish  p lan ta tions on beach 
shingle along  the shore line. R ecently  a p lan ta tio n  has been m ade in  the  form  
o f  a  belt 50 to  60 yards wide, an d  extending along  the shingle parallel to  the  sea, 
fo r a distance o f  4 miles. Before p lanting , the  g round  was p repared  by digging 
trenches one m etre deep a t intervals o f  eight feet. Trees were then p lan ted  
in  au tum n, a t eight foo t intervals along  the trenches, an d  heavily w atered  
im m ediately afte r p lanting.

This p lan ta tion , w hich is now  tw o years old, consists o f  a  row  m ixture, 
com posed o f  one row  o f  Acacia cyanophylla  to  six row s o f  m ixed Casuarina 
equisitifolia  and  Eucalyptus rostrata. T he trees have been inunda ted  by the 
sea on  tw o occasions since p lan ting , b u t in  sp ite o f  this, the  g row th  o f  som e 
species is prom ising. T he Acacia  seems vigorous an d  has a tta in ed  a height o f  
four to  six feet, an d  the  Eucalyptus also show ed fairly  healthy  grow th, having 
reached a height o f  two to  th ree feet. Casuarina how ever, shows irregu lar 
g row th and  generally has unhealthy  d isco lo ration  o f  the  foliage, ra th e r sug
gesting th a t the specific ro o t nodule bac teria  a re  absen t. E xperience w ith  this 
species in Ind ia  and o ther countries ind icate th a t its prospect o f  success under 
such conditions are very low  as it does require a fairly  regular supply o f  w ater. 
Som e parts  o f  this p lan ta tio n  are p ro tec ted  against the  h o t drying w inds o f  
sum m er by w attle screens m ade from  Saccharum aegypticum.

I t was explained th a t the purpose o f  the p lan ta tio n  is to  p ro v id e  a  coasta l 
shelterbelt, w hich in add ition  will have the effect o f  im proving  the appearance 
o f  the bath ing beaches. T he costs o f  establishm ent using the m ethods described, 
m ust have been extrem ely high, b u t this m ay not be a  vital considera tion  in  this 
a rea ; unem ploym ent is a serious problem , and there is ab u n d an t cheap labour.

Friday, October 2nd— Taormina-—Messina— M onti Peloritani

T he M onti Peloritani form  a ridge o f  m oun ta ins in  the no rth -east co rner o f  
Sicily and have m any features o f  co n trast w ith  the m oun ta in  ranges seen earlier 
in the tou r. T he m oun ta ins rise to  a  height o f  3,500 feet, an d  are com posed 
o f  archaic rocks, principally  m etam orphosed  granite, and  crystalline schists and  
m ica schists. G eologically the area  is subject to  serious erosion, a fact w hich 
is aggravated  by an  alm ost to ta l lack o f  n a tu ra l tree cover, and  the extensive 
agricu ltural cultivation. T he topography  is a series o f  steep hills an d  to rren t 
beds, which are norm ally dry except fo r sh o rt periods during  the w inter rains. 
T he soil is inherently  fertile, an d  m ore acid th a n  soils seen h itherto  on the 
tour. T he natu ra l vegetation is dom inated  by Erica arborea an d  Pteridium  
aquilinum. O n the ro ad  from  T ao rm ina to  M essina an  opportun ity  was provided  
to  view the dry  to rren t bed o f  the R iver A gro. This to rren t is one o f  the largest 
in  Sicily, and  provided an  excellent dem onstra tion  o f  the extent to  which 
these to rre n t beds have been cu t in to  the rock, an d  the am oun t o f  silt an d  
debris b rough t dow n an d  deposited  on the coasta l p lain  w here the to rren t runs 
o u t to the sea.

T he results o f  som e o f  the earliest attem pts a t afforesta tion  on M onti 
Peloritani were seen a ro u n d  Colie San R izzo w here the H eadquarters o f  the 
S tate F o rest A dm in istra tion  are situated . T he first p lantings were in  1927, 
an d  included trials o f  m any species, including Eucalyptus, Acacia, Pinus radiata, 
Pinus longifolia, Bishop pine (Pinus muricata), Cupressus arizonica, and  
Cupressus macrocarpa. U nfortunately , a num ber o f  these plots were destroyed 
o r dam aged by fire during  the war, and  a t the present tim e only the Eucalyptus  
an d  Pinus longifolia p lo ts are m anaged as experim ental areas.

T he visit to the Eucalyptus species trial was o f  considerable interest, even 
though  only sm all num bers o f  each species were seen. Eucalyptus rostrata  an d
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E. maideni were the m ost vigorous, and  individual trees o f  E. gomphocephala  
were also good. O ther species included E. botryoides, E. blaxlandi, E. consid- 
eneana, E. elaeopltora, E . macrorrhyna, and  E. rudis. It was explained also th a t 
experim ental plantings m ade in 1930 w ith Acacia  species have given prom ising 
results. Acacia pycnantha  p lan ted  in 1930 is now due for its second th inn ing . 
This species and others, notably  Acacia saligna an d  A. m elanoxylon, are  c o n 
sidered valuable afforestation species in m ilder regions o f Sicily, and  are also  
valued fo r p lanting  in m ixture with pines, reducing the fire hazard. The species 
are also valuable for the production  o f tannin  from  the bark.

gg, The earliest p lanting  am ounted  to  only a few hundred hectares, but form ed 
a  nucleus which has since grow n to a  forest area o f  5,000 acres. T he greater part 
o f  the area  now  under forest consists o f Pinus pinea, and  in som e localities 
Pinus radiata o r Eucalyptus have been used w ith success. W ith  the exception o f 
Eucalyptus which are planted , all species are norm ally direct sown in the forest 
on  terraces prepared  as described earlier. As m entioned, Pinus pinea is greatly 
valued for its edible seed in add ition  to  its tim ber, and in  order to  encourage seed 
production  it is com m only pruned  up to a  height o f  ten feet and  allow ed to 
develop a bushy crown.

This forest area contains the only pure stand o f  Pinus longifolia in  E urope, 
bu t unfortunate ly  it was not possible to  visit it. A  series o f  experim ental plots o f 
M onterey pine (Pinus radiata) were visited a t C onchiglia ab o u t two miles 
south-w est o f  Colie S. Rizzo. This species is a m arked  success, and grows 
nearly three tim es as fast as Pinus pinea  on sim ilar site conditions. This stand 
w hich was sow n in 1939 now  has a  standing volum e o f  1,500 hoppus feet per 
acre w ith a  m ean annual increm ent o f  120 hoppus feet per acre, com pared  w ith a 
m ean annual increm ent for Pinus pinea o f 35 hoppus feet per acre. The original 
in ten tion  was to  grow  M onterey pine on a ro ta tion  o f  15-20 years for pulpw ood, 
b u t as tim ber size is being attained  very rapidly, and the form  is good, the present 
policy is to  grow them  on for tim ber. C urren t shoots had been badly a ttacked  by 
Evetria buoliana, b u t it is difficult to assess the effect o f  this on  increm ent. The 
grow th o f  M onterey  pine is extremely good, and it is interesting tha t the general 
stem  form  and form ation  o f  high flat branches is superior to  th a t ob ta ined  with 
the species in G rea t Britain.

Saturday, October 3rd— Taormina— Mount Etna

T he object o f  the excursion was to study the ecology and zonation  o f  na tu ra l 
vegetation, in  add ition  to  the afforestation schemes on  the slopes o f  the volcano. 
E tna  is the largest active volcano in Europe, and rises to a height o f  10,000 feet, 
g reater th an  any other peak in  Southern  and C entral Italy. T he rock  an d  lava 
flows consist m ainly o f  basalt, and  on  the lower slopes this has given rise to  a 
very fertile, acid soil. T he slopes are intensively cultivated for agricultural crops 
up  to  a  height o f  ab o u t 2,000 feet, and  som e o f  the variety o f  crops raised could  
be seen during  the bus jou rney  from  Fium efreddo to  L inguaglossa. T he m ain  
crops are  vines, citrus fruits, olives, alm onds, figs and  vegetable crops grow n on 
steps an d  terraces on the low er slopes. O n the road  from  Linguaglossa n o rth 
w ards to  the forest o f  R agabo, the areas o f  agricultural cu ltivation  con trast 
strangely w ith the rocky deserts o f  the cold lava flows w hich cu t across them . 
A bove 2,000 feet up  to  a height o f 6,000 feet, which is the upper lim it o f  p lan t 
grow th, lies a region o f  vegetation intersected w ith old lava flows am ong the 
m any secondary peaks form ed on the sides o f  the great volcano in the  course o f 
m any eruptions. N atu ra l vegetation in this region is divisible in to  several zones 
according to  altitude and  tem perature, and according to  Professor P avari’s 
classification the zones set out on the attached  sum m ary can be distinguished.
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T he clim atic conditions on  M ount E tna vary considerably w ith aspect an d  
elevation. T he rainfall is higher th an  in  m ost parts o f  Sicily and  ranges betw een 
40 and  60 inches per annum . The general clim ate however retains its sem i-arid  
character, as the rainfall is all concentrated  in au tum n and  w inter, even a t very 
high altitudes, w ith a long rainless period during the summ er.

In  passing th rough  the region between L inguaglossa an d  R agabo  forest, 
vegetation typical o f  the C astanetum  was seen. T he extensive cu ltivation  o f  
hazel (Corylus avellana), and  sweet chestnut (Castanea sativa) is o f  particu la r 
interest. These species are m anaged as coppice, bo th  fo r p roduction  o f  edible 
fruits and sm all tim ber. I t was stated  th a t no cases o f  chestnu t blight (Endothia  
parasitica), have been reported  on  the island to  date. N ear the upper lim it o f  
agricu ltu ral cu ltivation  a t ab o u t 2,500 feet a narrow  zone o f alm ost pure oak 
coppice ( Quercus lanuginosa) was seen. This area was seen to  give way to  pure 
n a tu ra l stands o f  C orsican pine (Pinus nigra var. laricio), a t a slightly h igher 
elevation. This species form s a large block o f  forest a t ab o u t 3,700 feet on  the 
no rth , north-w est an d  south-w est slopes o f  the volcano, a n d  there was an 
o ppo rtun ity  to  exam ine stands o f this species during the stop in the forest o f  
R agabo.

U p  to  the presen t tim e these pine stands have no t been properly  m anaged 
ow ing to  the absence o f  roads suitable for extraction  o f  produce. H ow ever 
an  access ro ad  to  the m ain  area was com pleted in 1947, and  closer a tten tion  can 
now  be paid  to  tending the crop. The forest is irregular, consisting p redom 
inantly  o f  trees in  the 40-80 year age class. M ost o f  the area has never been 
th inned  so th a t stocking is very high, an  average figure being 200-600 stem s per 
acre a t 50 years. Sam ple p lo t m easurem ents indicate th a t the standing volum e 
ranges from  1,100 to  3,850 hoppus feet per acre, w ith a  m ean annual increm ent 
o f  12 to  60 hoppus feet per acre. The stands are vigorous and healthy, 
an d  the  stem  form  good, the lower boles being alm ost entirely free o f  branches, 
the  la tte r a ttr ib u te  being largely determ ined by the close spacing o f  the trees. 
A n  exam ination  o f  felled logs show ed the tim ber to  be o f  good quality , being 
close grained and  having a high p ropo rtion  o f  sum m er wood.

N a tu ra l regeneration o f  C orsican pine occurs whenever conditions o f  light 
and  soil cover perm it, and  the present policy is to  m anage the forest by the 
Shelterw ood System, leaving abou t 50 seed trees per acre a t the seeding fellings. 
A  th inn ing  cycle o f  5-6 years has been adopted  recently in o rder to  im prove th e  
quality  an d  d iam eter increm ent o f the crop. The accum ulation  o f undecom posed 
needles un d er th e  heavy shade o f the canopy has tended to increase soil acid ity  
in  som e areas, b u t if  p roper th inn ing  treatm ents can  be applied this should  n o t 
p rove a problem , as the strong insolation  and high air tem peratures will assist 
adequate  decom position  o f  the litter layers. A t the lower altitud inal lim its o f  
the  p ine forest it was interesting to  note a region o f  transition , in w hich C orsican 
p ine was grow ing satisfactorily in  m ixture w ith Quercus lanuginosa. T he p arty  
re tu rn ed  dow n the  road  to  L inguaglossa and proceeded by bus th rough  
F o rnazzo  and  M ilo across the E astern slopes o f  M ount E tna. N ear M ilo a stop  
was m ade to  view the cold  lava stream  which cu tac ross the road ,dam ag inghouses 
an d  a considerable area  o f  forest during the erup tion  o f  1951. T he extensive 
areas o f  solid lava over the slopes o f  the m oun ta in  are a m ost strik ing feature of 
E tna.

R ecent eruptions, no tab ly  in  1669, 1928 and  1951, have resulted  in  consider
able outflow s o f  lava on the m iddle and lower slopes o f  the m ounta in . These 
flows now  appear as plantless wastes in terrup ting  the continuity  o f  the vegeta tion  
zones described. C olonisation  o f  lava by p lan t life is very slow, an d  even on  the 
lava flow o f  1669, p lan t grow th is negligible. The lava o f  m uch earlier erup tions
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has given rise to  a  rich soil b u t it requires m any hundreds o f  years fo r this to  
occur. Studies by P rofessors P avari an d  de Philippis ind icate  th a t although  
p lan t co lonisation  is slow, it eventually  occurs first by developm ent o f  lichens an d  
m osses, follow ed by som e tree species, no tab ly  Genista aetnensis. This species is 
a m ost v igorous pioneer, an d  the  only species capable o f  establishing itself a t an  
early  stage in  the w eathering o f  th e  lava. I t  is a  curious fact th a t grasses an d  
herbs colonise m uch m ore slowly an d  do no t norm ally  appear un til som e tim e 
afte r Genista is tho rough ly  established. H ence Genista is a  m ost valuable 
species on  the m ore  ba rren  slopes o f  E tna . I t  frequently  a ttains a height o f  
tw enty feet an d  a d iam eter o f  six inches, an d  w here possible it is m anaged as 
coppice or coppice w ith  standards, for p roduction  o f  fuel wood.

T he buses proceeded th rough  Z afferana an d  N icolosi, an d  up  to  the G ran d  
H otel, E tna  a t 6,000 feet, the highest p o in t reached on the tou r. O n the jo u rn ey  
back th rough  N icolosi extensive fields o f  lava bearing sporad ic grow th o f  Genista 
w ere observed. A  stop  was m ade near M onti Rossi (3,000 feet), which was 
form ed during  the great erup tion  o f  1669, an d  successfully afforested w ith stone 
pine. As in o ther areas w here this species has since been used, it was d irect 
sow n on terraces cu t in the hillside.

T he buses descended th ro u g h  N icolosi to  A cireale, an d  thence along  the 
coast no rthw ards to  T ao rm in a  w here the to u r ended.

Discussion

T he to u r p rovided an  excellent first h an d  insight in to  the forestry , an d  
conditions for afforesta tion  in  the M ed ite rranean  region, an d  b rough t hom e the  
m any problem s o f  clim ate, soil conditions an d  topog raphy  w hich needed to  be 
overcom e before a  successful fo restry  p rogram m e could  be undertaken . Soil con
servation  is the fundam ental p rob lem  o f the Sicilian region, and  it is im possible 
to  over-estim ate the  value o f  fo rest cover in  this connection . Successful affore
sta tion  in such areas will have far reaching effects, n o t only in  prov id ing  a  source 
o f  valuable fuel an d  tim ber, b u t in  p rovid ing  em ploym ent for the local p o p u la
tion, in stabilising soils and  regulating  the drainage o f  w ater, w hich will prove 
o f  im m ense benefit to  agriculture. M uch progress has been m ade in recent years 
on  techniques for crop  establishm ent an d  selection o f  species, an d  app lica tion  o f  
the newest developm ents was seen on a large scale in several parts  o f  Sicily. T he 
opportun ity  was provided to  study conditions in  areas represen tative o f  the m ain 
types o f  environm ent existing in  Sicily, m any o f  them  very different in  character 
to  those norm ally encountered  by N o rth  E u ro p ean  foresters.

D uring  the to u r one was m uch  im pressed by the extent o f  the activities 
o f  the S tate F o rest Service an d  by the  close co -opera tion  w hich exists between 
the S tate au thorities an d  private concerns such  as th e  S .I.A .C .E . an d  I.R .M .O . 
G roups. T he result o f  such co -opera tion  has been to  increase the scale o f  
plantings, w ith the prospects n o t only o f  soil p ro tec tion  by increasing the 
p lan ted  area, b u t considerably  increased prosperity  by encouragem ent o f  local 
industries utilising forest produce. It is difficult enough  to  assess the econom ics 
o f  fo rest operations even under favourab le site conditions, an d  it was even 
m ore difficult to  do so for m any o f  the rigorous conditions encountered  in 
Sicily. Costs o f  g round  p rep a ra tio n  for p lan ting  are high, particu larly  on areas 
requiring  terracing, and  it is th o u g h t th a t there is scope here for developm ent 
o f  m echanical m ethods to  cheapen the process, certain ly  on the less steep land. 
O ne m ust bear in  m ind how ever th a t such developm ents m ay no t be necessary, 
an d  m ay even be undesirable, in  a coun try  w ith a  serious unem ploym ent 
prob lem  and  ab u n d a n t cheap labour. F o rest R esearch on  choice o f  species an d  
suitable races fo r Sicilian conditions has, an d  will, pay  handsom e dividends.
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A m ong  the m ost successful exotic species in troduced  in  recent years, one m ight 
m en tion  Pinus halepensis an d  Pinus radiata , bo th  o f  w hich show  excellent 
developm ent in m any localities. H ere it w ould seem th a t there is considerable 
scope for provenance studies, and  this is also the case for species such as Pinus 
pinaster.

W e were m uch indebted  to  our Ita lian  hosts for their care and  en thusiasm  
in  the arrangem ent o f  our tour.

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

By JA M ES M A C D O N A L D  
Director, Research and Education

A fter the m eeting o f  the Perm anent C om m ittee o f  the In ternational U nion  
o f  F o rest Research O rganisations which was held in N ancy  from  the 27th to  the 
29th  o f  Septem ber, 1954, the participants were taken  on  a sho rt to u r o f  French 
forests w hich had been arranged for them  by their colleague, M onsieur O udin, 
th e  Inspector G eneral in  charge o f  Research and  E ducation  in  the F rench  
F o rest Service. Everyone looked forw ard to  this jou rney  w hich was planned  to 
include visits to  the fam ous arboretum  o f Les Barres as well as to  som e o f  the 
forests in the Loire Valley and  we all hoped when we set ou t th a t there w ould  be 
an  escape from  the b itter w inds and pouring ra in  o f  Lorraine, rem iniscent o f  
E d inburgh  in  one o f  her m ore savage m oods, in the genial valley o f  th a t great 
river. A nd so it proved. The first day was cold a lthough  becom ing w arm er 
tow ards evening, the second day a t Les Barres was ushered in by a fine A tlantic 
drizzle— one m ight have been in Argyll— the th ird  and fourth  were wholly 
delightfu l, w arm , b u t no t to  excess, w ith unbroken  sunshine.

T he notes w hich follow  are based on  extracts from  my diary  and  they merely 
record  things as they happened  or as they were observed. There is no a ttem p t 
a t  serious discussion.

Thursday, September 30th, 1954

W e had  a  long bus jou rney  o f  200 kilom etres or so in  fron t o f  us an d  we had  
to  s ta rt early. A t eight o ’clock we set ou t westwards along the fam ous R oute 
N a tio n a le  N o. 4, S trasbourg-Paris, and  travelling th rough  the F o rest o f  Haye, 
well know n to  forestry students from  G reat Britain, we were soon in sight o f  
th e  tow ers o f  the ancient fortress tow n o f  Toul. O n the way, the forest was 
separated  from  the ro ad  by a strip  o f  arab le land  on  either side, a relic o f  the 
days w hen am bushes were som ething to  be reckoned w ith by those w ho w ent 
a b o u t on  business or on affairs o f  state. There is m uch dairy  farm ing  in  this 
p a r t  b u t the native F rench  breeds o f cattle are now here to  be seen, no th ing  bu t 
those  b lack and white m ilk m achines the Friesians. T oul lies on  the left b ank  o f  
the  M oselle; it is surrounded  by old ram parts w ithin which are narrow  w inding 
streets dom inated  by the towers o f the cathedral. T here seems to  have been 
no  w ar dam age bu t the appearance is th a t o f  a place w hich has seen better days. 
T here w ere no  soldiers visible, bu t I hope they have som e in  the  forts on  the hills 
ro u n d  abou t. Seven or eight miles fu rther on  we crossed, a t the roadside village 
o f  Pagny, one o f  the great rivers o f  E urope, the M euse, here a p leasan t stream  
n o t qu ite  so full as the  Tham es a t R ichm ond, b u t a  river w hich has coun ted  fo r 
m uch  in  h u m an  history. A nd how  m uch o f it has it seen on  its way to  the 
H ollandsche D iep  an d  the N o rth  Sea! F rom  the crossing o f  the M euse, we
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trave lled  over som e fairly h igh  country , 1,500-1,800 feet above sea level, w ith 
m uch  good  farm  land  an d  blocks o f  w oodland  in  the distance, scattered  ab o u t. 
A t one po in t here, the bus was accom panied fo r ab o u t two hundred  yards by  a  
k ite w hich flew alongside.

Som e th irty  miles on  we cam e to  St. D izier on  the M arne. St. D izier, 
the  m ain supply base fo r the A m erican  arm y in the 1914-1918 w ar, is 
a grow ing industria l centre w ith  new factories straggling over th e  co u n try 
side, b u t it is still su rrounded  by forest on  th ree sides. H ere we tu rn ed  aside in to  
the sm all sta te forest o f  H aie-R enau t to  see som e oak  regeneration . B ack by 
St. D izier we drove th ro u g h  the F o rest o f  D er, one o f  the m ost im p o rta n t 
forests in the  reg ion  o f  the upper M arne. I t  was in teresting  to  see a  variety  o f  
conifers as we w ent past. W e were in form ed th a t D er is the ancient G allic w ord  
for O ak ; I was able to  refer ou r guides to  sim ilarities in  the C eltic languages in  
these islands.

F rom  D er we w ent on  by Brienne le C hateau  w here N ap o leo n  was tra ined  
in the A rtillery School, an d  soon  cam e w ithin sight o f  Troyes. As we neared  it, 
we passed th ro u g h  a chalk  coun try , hollow s and  little hills, on  the slopes o f  
which were vineyards, fo r we w ere now  in C ham pagne itself. T he vineyards were 
interesting because they d id  n o t com e dow n the slopes as far as one m ight have 
expected to  see them . B ut the  reason  seem ed to  be th a t the hollow s were 
frosty and  the low er lim its o f  the vineyards were ju s t ab o u t the level to which 
cold  air norm ally  accum ulates.

Poplars at Troyes

The old tow n o f  Troyes on  the Seine, w here we stopped  to  lunch, is a  
charm ing  place full o f  character an d  well w orth  exploration . I t used to  be the 
great m arke t for the wines o f  C ham pagne but this trad e  has now  m oved in to  the 
M arne valley th ough  it has left T royes w ith a  w ealth  o f  caves and  cellars. A fter 
lunch, we w ent to  see the po p la r p lan ta tions belonging to  Les H ospices de 
Troyes, a local charity.

These cover an  area  o f  200 acres on  the banks o f  the Seine, on  land, once a  
p roperty  o f  the convent o f  C ordeliers, w hich cam e la ter in to  the possession o f  
the H ospices by gift. I t was originally a  stretch  o f  m oist m eadow land traversed  
by branches o f  the river an d  by irrigation  canals, b u t by the tim e it cam e in to  the 
possession o f  the H ospices, it h ad  fallen in to  p o o r condition , the ditches 
neglected an d  the p as tu re  w orthless. T he H ospices, finding th a t they cou ld  n o t 
get a tenant, decided to  p lan t it w ith po p la r in  1925. U nfortunately , there was 
little p lanning  an d  little  regard  to  choice o f  variety, an d  the m istake was m ade o f  
retain ing several o ld  poplars which were already  standing  on  the g round . 
G radually  the H ospices go t in to  difficulty w ith  the ir schem e an d  in  1934 they 
called in  the F o rest Service to  help them . A  p lan  was d raw n  up, the w ork  p u t in 
hand ; and  the w hole pro jec t com pleted  in  1949. N ow  on the w orthless m eadow s 
there is a  very fine crop  o f  pop lar, the g round  has dried  rem arkably  well an d  the  
local people can once m ore com e in an d  cu t g rass .

T he poplars m ainly represented  are  serotina  de C ham pagne, regenerata  an d  
robusta b u t there are several specim ens o f  deltoides an d  one o r  tw o w hite 
poplars. T he grow th is regarded  as satisfactory  b u t no t ou tstand ing . Som e o f  
the oldest trees, 25 years o f  age, had  qu arte r g irths o f  m ore  th a n  twelve inches 
and  volum es o f  between 40 an d  50 cubic feet. In  the  o lder p lan ta tions the trees 
were set o u t a t 5 m etres and  6 m etres ap art, say 16 an d  20 feet respectively; 
experience show ed th a t un til th e  15th o r 17th year g row th  in  g irth  was satis
factory  {2-2\ inches annually  in robusta) b u t th a t la ter the g irth  increm ent fell 
off sharply  owing to  the density o f  the  stock on  the ground. This reduction  in
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g irth  increm ent was accentuated  by the dry  springs o f  1953 and  1954. Robusta  
dem ands less space than  serotina an d  can be kep t denser; serotina, w hich canno t 
be crow ded, used to  be p lan ted  a t a spacing o f  8 metres. This set me th ink ing  
th a t we m ight well pay m ore atten tion  to  p lanting  distances and  th a t it m ight pay 
us to  prescribe the spacing to fit the variety o f  poplar.

M istletoe is a g reat trouble here and  efforts are m ade to  keep the trees free 
from  it. T here were som e heavy grow ths o f this parasite on som e privately- 
ow ned poplars which we passed on the way to  the p lan ta tions o f  the Hospices. 
I asked my guides w hether it could  be sold, pointing o u t th a t it cost a  lo t to buy 
a  sprig  o f  m istletoe in L ondon ro u n d  abou t C hristm as. They assured m e very 
firm ly th a t no  one m ade any m oney ou t o f  m istletoe w hich deserved no 
encouragem ent an d  very politely they conveyed the im pression th a t they 
th o u g h t the English very foolish to  spend good m oney on  such an  unpleasan t 
p lan t. So I still d o n ’t know  w ho m akes the profit in the m istletoe trade. T h irty  
per cent o f  the poplars in  F rance are in the Paris basin, an d  the D epartm en t o f  
the  A ube o f  w hich Troyes is the cap ita l is one o f the m ost im portan t centres o f  
p roduction .

F rom  Troyes, we w ent by Sens, an im pressive co u n try  tow n on  tha t 
charm ing  river Y onne, and thence to  M ontarg is w here we turned sou th  a lo n g  
R o u te  N ationale  N o. 7, Paris-A ntibes, and  |after a  few miles cam e to  ou r 
destina tion  for the night, the village o f N ogent-sur-V ernisson.

Friday, 1st October

Les Barres Arboretum

In  the year 1821, the estate o f  Les Barres, close to  N ogent, becam e the 
property  o f  Philippe-A ndre de Vilmorin, the w ell-know n seed m erchant. 
D e V ilm orin s ta rted  p lan ting  soon after he cam e in to  possession and he paid  
particu la r a tten tion  to  the pines which were then  needed for sh ips’ m asts. 
F a r  in  advance o f  his tim e, he started  to  study races o f  d ifferent tree species and  
was thus an  early precursor o f  our geneticists o f  today.

W hen he died in  1862, de V ilm orin’s heirs, recognising th a t the w ork  he 
sta rted  could  be successfully continued only if its m aintenance could  be assured, 
m ade over to  the S tate his p lan tations and  various o ther lands and  buildings. A 
w ell-know n forest officer, G ouet, was pu t in charge, and  it is to  him  th a t we owe 
th e  A rboretum , w hich he stocked particularly  w ith A m erican  an d  M edite r
ran e an  species. D uring  his time, a school for the train ing o f  foresters was 
established to  w hich was added, in 1883, a secondary school for tra in ing  the 
Ingenieurs des T ravaux. G ouet was followed, in  1898, as D irector by M archand  
w ho in troduced  m any Chinese species, as a result o f  his close contacts w ith the 
F rench  m issionaries in  the F a r  East. M archand  was follow ed in  1919 by the  
fam ous dendrologist Leon P arde w ho held office until 1934, an d  extended the 
p lan ted  area  considerably. O n P arde’s retirem ent, Les Barres was form ally  p u t 
under the con tro l o f  L’Ecole N ationale des Eaux et Forets a t N ancy an d  in  1936, 
the F rench  G overnm ent finally acquired the rem aining lands an d  buildings still 
in  the ow nership o f  the fam ily o f  de V ilm orin.

Les Barres now consists o f ab o u t 700 acres, o f  which m ore th an  200 acres 
a re  agricu ltural an d  let to  a farm er. I t consists o f eight collections o f  specim en 
trees as well as park  trees o f  various sorts, the F ru tice tum  form ed in  1894 by 
M aurice de V ilm orin an d  bequeathed to  the S tate in 1921 by his successor 
Jacques de V ilm orin, a series o f  experim ental p lan tations, various nurseries, a 
sta tion  fo r research in forest tree breeding and the tw o schools o f  instruction . 
T h e  w hole aggregation is in the charge o f  a C onservator.
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O ne o f  the m ost in teresting  features o f  Les Barres is the wide range o f  soils; 
there are typical rendzina soils over the chalk  a t the north -eastern  end o f  the 
dom ain , b row n forest soils, leached b row n soils an d  podzolic soils. T h ere isa lso  
a range from  fairly heavy soils to  light sands. This variety adds enorm ously  to  
the value o f  Les Barres.

T he clim ate is regarded  as a transition  betw een the slightly oceanic clim ate 
o f  the Loire Valley an d  the ra th e r m ore continental type o f  the Paris Basin. 
T he m ean annual tem peratu re  is approxim ately  503F ; the m ean o f  the coldest 
m onth , January , is 35.8°F an d  th a t o f  the w arm est, July, is 66.2°F. Extrem es 
are n o t unknow n; thus in 1947 there were 38 days, o f  w hich 13 were consecutive, 
w ith m axim um  tem peratures o f  over 100°F while, on  the o ther hand , in  the 
preceding w inter, the tem peratu re  w ent dow n to  5°F. T he low est recorded  
tem peratu re a t Les Barres is -24.7°F, in  1880. Spring frosts are o f  regular 
occurrence and  are frequently  severe. A u tum n frosts a re  n o t im p o rtan t as the 
tem peratu re  hard ly  ever falls below  freezing before the  20th  o f  O ctober. The 
m ean annual rainfall is ab o u t 27 inches, reasonably  well d istribu ted  except in  
M arch  an d  A pril when the average prec ip ita tion  falls below  the  level o f  the 
o ther m onths. Spring d rough ts are n o t uncom m on. 46 per cen t o f  the winds 
com e from  the directions sou th , south-w est an d  w est; these are the m oist winds. 
35 per cent com e from  the  no rth , no rth -east an d  east; these are the dry  winds. 
T h ro u g h o u t the long history  o f  Les Barres there was little  serious dam age by 
w ind until the 13th o f  D ecem ber, 1952, w hen a g reat tem pest struck  the place 
in  the sm all hours o f  the m orning. W ith  a w ind o f  ab o u t 100 m .p.h . very serious 
dam age was done am ong the older specim en trees, the losses including the last 
o f  the Scots pine p lan ted  by P. A. de V ilm orin. Relatively little dam age 
occurred  am ong the younger crops, except in  p lan ta tions o f  D ouglas fir, w hich 
suffered as they suffer here a t hom e.

O ur first visit was to  the A rboretum  G ouet w hich contains m any o f  the older 
trees p lan ted  in G o u e t’s tim e. W e were taken  a t once to  see the stum p o f  an  
Abies graiulis b low n dow n in  1952 w hich was one o f  the biggest trees a t Les 
Barres; 76 years old, it was 140 feet h igh  an d  h ad  a qu arte r g irth  a t b reast height 
o f  39 inches; it m ust have been a g rand  tree. T hey have seedlings from  it an d  
grafts also. In this arbo retum , the re  are good  exam ples o f  D ouglas an d  o f  the 
Sequoias bu t by ou r standards they are n o t outstanding . Cryptomeria  is not 
nearly as good as it is w ith us, an d  the sam e is tru e  o f  several others, including the 
Tsugas and Abies procera  o r nobilis. O n the o ther hand , I  was greatly  im pressed 
by various species o f  Abies such as cilicica, 90 ft. high, cephalonica, 95 ft. high, 
numidica, 90 ft. high, pinsapo, 90 ft. high, bornmulleriana, 95 feet, and nordman- 
niana 100 feet high. T he first fou r rarely  do well w ith  us. Abies pardei is a 
species nam ed by H enri G aussen in  1928, from  th ree trees in  the A rbo re tum  
w hich had  been labelled A . numidica. They are ab o u t 80 years o f  age an d  a 
hundred  feet high. This new  species was though t to  be a  hyb rid  between
A. numidica  an d  A. nordmanniana, b u t since the form er was discovered only  in 
1861 this supposition  becom es very doubtfu l. So the origin o f  A. pardei rem ains 
som ething o f a  mystery. A rb o re ta  are no toriously  dangerous places in  w hich to  
collect seed as one can never be sure th a t there has been no crossing. O n the 
o ther hand, o f  course, one m ay from  tim e to  tim e ob ta in  a  good new  hybrid , 
which m ay be useful if  it can  be repeated.

Cedrus atlanlica  is very good here an d  there is one fine g roup  w hich shows 
the tree in forest form . A m ong o ther things, one noticed Torreya m yristica, 25 
feet in height w ith m ale an d  fem ale specim ens b o th  present, an d  Cupressus 
torulosa, in the open, b u t only ten  feet high a t 22 years o f  age. T he A rboretum  
Parde, w hich we visited next, is devoted  to  A siatic trees w hich are no t yet very 
advanced in grow th because the p lan ting  was done between 1929 and  1941. W e
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had  little tim e to  exam ine this fine collection so I was able to  no te only one or 
two interesting specimens. One o f  the m ost curious was Platycarya strobilacea, 
ab o u t 10 feet in  height and  fruiting profusely. This is a  rare  tree w ith us. 
Keteeleria davidiana and  Picea m eyeri also caught the eye.

A t the gates o f  this A rboretum , by the roadside, there was a  m ost in teresting  
patch  o f  scrub oak. It was Quercus ilicifolia no less, one o f  the m ost troublesom e 
o f  the scrub oaks o f  A m erica; introduced here, it has run  wild an d  is behaving 
exactly as it was behaving when I last saw it in  the hills o f  Pennsylvania m ore 
than  five years ago. .

E ntering  the p a rt o f  the property  know n as the G rande M etairie we were 
show n a m ost interesting series o f  p lantations o f  a large num ber o f  d ifferent 
species. A m ong them  was a very prom ising p lan ta tion  o f Pinus pinaster raised 
from  seed collected in M orocco a t an  elevation o f  nearly 6,000 feet; there 
appeared  to  be possibilities in  this lo t and  I am  try ing to  get som e seed. T he 
earliest plantings o f  this species at Les Barres were m ostly killed by the severe 
w inter o f  1879-80, bu t a few which survived reached a height o f  m ore th an  90 
feet. I was to ld  by M onsieur Bouvarel o f N ancy tha t m aritim e pine from  the 
Landes have sessile cones while those from  Corsica and the M edite rranean  
generally have pedunculate o r stalked cones.

O ne o f  the m ost rem arkable things to  be seen a t Les Barres is the series o f  
p lan tations o f  C alabrian  pine (P. laricio Poir. var. calabrica, D elam .) because 
there are four generations, the oldest having yielded seed from  w hich the second 
was raised, the second in  tu rn  giving rise to  the th ird  and the th ird  to  the fourth . 
Som e details o f  the  grow th are given in the following tab le :—

N o. stems M ean H t. M ean quarter- Volume per acre
Generation Planted per acre ft- girth ins. hop. f t .  O.B.

1 1826-27 136 110 16f 13,000
2 1857-59 138 98 13i 7,700
3 1886-87 233 74 8-f 4,500
4 1926-27 603 40 5 —

T he C alabrian  pine has given good results, having the advantages o f  rap id  
grow th, straight stems, a  strong  tendency to natu ra l pruning and  great longevity. 
O n siliceous soils it is better than  C orsican pine, b u t on  calcareous soils, the 
C orsican has an  advantage. Because o f difficulty in  ob ta in ing  seed o f  the 
C alabrian  pine, C orsican is now m ore generally planted  in  France, in spite o f  the 
experience a t Les Barres.

T he oldest C orsican a t  Les Barres, dating  from  1826-27, have 115 stem s 
per acre, m ean height 100 ft.; m ean quarter-g irth  13 in., volum e per acre, over 
bark , 7,050 cubic feet. This is less than  the C alabrian  o f the sam e age on a 
com parab le site.

V ilm orin was w orking on  the provenance o f Scots pine m ore th a n  a 
century  ago, between 1823 and  1840, and am ong the  races w hich he tried  was 
one from  Scotland, the seed for which was supplied by a M r. Jam es Reid. 
These trees, the last o f  which were cut in 1948, had reached a height o f  72 feet in 
115 years, which was less than  th a t reached by other races in the sam e tim e; 
even plants orig inating  from  Riga were abou t 10 feet taller. T he Scottish trees 
are said to  have been ra the r irregular but o f good form , with th in  bark  which 
was red dow n nearly halfway to  ground level. The crow ns were small and 
form ed o f  fine ascending branches. Like m ost o f  the o ther races o f  Scots pine, 
they grew very slowly in their last years; between 1922 and  1942 they increased 
in  g irth  by only 6 cm., ju s t under 2 \  inches true  girth. In  this, however, they
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were n o t alone, for som e o f  the o ther races w ere equally  slow. T he view a t Les 
B arres is th a t Scots pine has reached  th e  end o f  its useful life by the tim e it is a  
cen tury  o ld ; afte r th a t age, its g row th  becom es very slow and  it becom es 
increasingly subject to  ex ternal hazards such as the  d roughts, which from  1937 
onw ards caused the d ea th  o f  m any o f  the o ld  Scots pine, and  the gale o f  1952 
w hich overthrew  the last o f  them .

W ork  on the provenance o f  Scots p ine was taken  up again  a t Les B arres by 
P arde, an d  has been con tinued  since his tim e by th e  F o rest Service. W e d id  no t 
have tim e to  exam ine these la ter crops, bu t as we were passing them  we were 
to ld  th a t in  F rance they have the sam e troub le  as we have ab o u t C hristm as trees, 
and  they have to  m oun t guard  in  m any o f  their forests to  p revent theft. D ouglas 
fir is well represented  in  this section o f  Les Barres, b u t the older trees suffered 
greatly in  the gale o f  D ecem ber, 1952, w hen m any o f  the tallest specim ens were 
throw n to  the ground. W e saw the rem ains o f  one p lo t, p lan ted  in  1887, in  
which D ouglas was m ixed w ith A tlas cedar an d  w ith N orw ay spruce; in  65 years 
the D ouglas had  reached a height o f  112 feet, Cedrus at/antica  86 feet and the 
spruce, 80 feet. T here are several Sequoias w hich have w ithstood  the gales, and  
we were to ld  th a t bo th  species are extrem ely w ind-firm  a t Les Barres. This 
accords w ith  o u r ow n experience.

In  an o th er section o f  the p ro p erty  called B arillons, we m ade a hurried  visit 
to  a m ost in teresting series o f  p lo ts o f  d ifferent conifers, dating  m ainly from  1925, 
b u t un fo rtunate ly  there was no tim e to  do m ore th a n  glim pse a t them . The 
lay-out was sim ilar to  th a t o f  the  fo rest p lo ts a t Bedgebury. A m ong the item s 
w hich I had  tim e to  see w ere Abies concolor an d  A . grandis, bo th  ab o u t 45 ft. 
h igh and grow ing well, a very b ranchy  lo t o f  Scots pine from  the  M assif C entral, 
an  excellent crop  o f  Cedrus atlantica, p lan ted  in  1926, 36-40 feet high, Pinus 
Jeffreyi, 20 feet and  Juniperus virginiana p lan ted  betw een 1931 an d  1937, and  
varying in height from  6 to  15 feet. W estern  larch  (L arix  occidentalis) had  been 
planted , bu t had  d ied ; D ouglas fir, w hich a t first grew well and  form ed a  useful 
pole-crop, blew dow n in 1952, leaving a th in  m argin  standing  in  a way quite 
fam iliar to  us.

F rom  Barillons we w ent to  the C hateau  to  lunch  bu t before en tering  we 
tu rned  aside to  look  a t the A rbo re tum  Lem osse, nam ed afte r the fam ous head 
gardener o f  Les Barres, which is a  collection o f  h o rticu ltu ra l varieties, m ainly o f  
conifers, g rouped  according to  the  m onstrosity  they affected, p rostra te  form s, 
co lum nar form s, variegated  form s, Schlangenfichte  or “ snake spruces” , and  so 
on. This collection was only started  in  1942 an d  thus the trees are sm all. I can 
im agine it in fifty years’ tim e as a silvicultural cham ber o f  h o rro rs!

T he sound  o f  the hun ting  h o rn  greeted us as we entered  the C hateau  where 
we to o k  ou r aperitif  in  the library , a  very bright room , possibly too  b righ t for 
the good o f  the book-bindings. W e were then  en tertained  to  lunch  by the sta ff 
and  their ladies. D uring  luncheon, the  M esse Solonelle de S t. H ubert was played 
on g ram ophone records in ano ther room , an d  the  d istan t sound  o f  the  horns 
was exactly the right background  for a  foresters’ m eal. M endelssohn m ust have 
heard  this piece. I t m ade me th ink  o f  the h o rn  passages in  his M idsum m er 
N igh t’s D ream  music.

A fter lunch we w ent o u t to  the eastern  p a rt o f  the dom ain  w here the soils 
are rendzinas on  the low er Beauce lim estone and  w here there is a sharp  con trast 
w ith the clay-w ith-flints over chalk  w hich occurs in  the neighbourhood  o f  the 
C hateau . T he soils are shallow  an d  the rock  ou tcrops here and there; it has been 
w orked for lim e fairly extensively in the  past, an d  the surface o f  the land  still 
shows w here the w orkings were. T he soil con tains m uch free lim e an d  has a
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p H  o f over 7. T he natural vegetation is characterised by jun iper w ith Festuca  
duriuscula and  Brachypodium pinnatum. In  places there is a  dense scrubby  
grow th o f  a variety o f  species— Quercus lanuginosa, birch, Prunus inahaleb, 
P. spinosa, haw thorn , dogw ood, privet, spindle-tree, laburnum  an d  Viburnum  
Ian tana.

W e were given a  dem onstration  o f various im plem ents. T he first was an  
in teresting  tw o-w ay-throw  plough very sim ilar to  th a t which has been devised 
here a t hom e, w hich can  cu t a furrow  eighteen inches deep, if  required , and  
th row  a reasonably  wide bank  o f  inverted tu r f  over on either side. I t does no t 
have a subsoiler attached  bu t subsoiling is done, as a separate opera tion , the 
subsoiler running  in the bo ttom  o f the furrow  m ade by the p lough. This seem ed 
to  m e to  be unnecessary since the whole could have been m ounted  on  the p lough. 
T he p lough  seemed to  be effective in reducing com petition  from  the grassy 
vegetation, b u t I was a  little doubtfu l ab o u t the subsoiling in a region o f  no t 
very h igh  rainfall, w ith  frequent droughts and high sum m er tem peratures. 
W e saw also a P olyculteur scufller w ith ro ta ting  blades, w hich is being tried for 
surface cu ltivation  o f  the soil in o rder to  p rom ote regeneration  in  the forest.

T o deal w ith the scrubby g row th , they were experim enting w ith a m achine 
— the A ttila— o f F rench  m anufacture , which has a ro ta tin g  circular horizontal 
b lade and  is able to cu t m aterial ab o u t two inches in d iam eter but m ight no t be 
able to  deal w ith bigger grow ths. They have no t yet decided on a suitable engine 
and  appear to  be trying a  w hole series o f  them . The opera to r, w alking behind, 
has to  be pro tected  by a cage from  the cu t shoots w hich tend to  fall back on 
top  o f  him . This seemed to me to  be a d isadvantage; ano ther was the very 
narrow  sw ath which was cut. N earby, we saw som e recent p lan ting  on o ld  arable 
land w ith a heavy grass vegetation which had  been ploughed  and subsoiled by 
the m achines w hich we had ju s t inspected. O n this lim estone soil, Cedrus 
atlantica, direct sown, is prom ising; one year seedlings have roots a fo o t long. 
W hen cedar is planted  on this g round it fails if  the young trees are put w ith 
naked  roo ts straigh t in to  the soil; p lanted in pots, 86 per cent o f  the cedar have 
survived. This experience is sim ilar to tha t o f  the Italians in Sicily.

W e were then taken  to  see V ilm orin’s Fruticetum , but after sta rting  on the 
inspection o f  w hat seemed an alm ost infinite series o f  vines, we were w hisked 
aw ay back to  the C hateau for tea. A fter tea we w ent to see the w ork  on 
vegetative p ropagation  which is being conducted a t Les Barres. It was on 
sim ilar lines to  our ow n w ork a t Alice Holt.

This ended a m ost interesting and stim ulating day, b u t one day is far too  
short even to  sam ple the riches o f  Les Barres. It is a place which m ust be 
revisited. So far as I could determ ine, the rates o f grow th o f  the com m oner 
conifers expressed in  ou r quality  classes were Scots Pine II-III, C orsican Pine II, 
D ouglas fir III, N orw ay Spruce III, Sitka spruce III-IV .

Saturday, 2nd October

W e left N ogent-sur-V ernisson a t half past seven because we had  a  long day 
in  fron t o f  us. It prom ised also to  be a fine day, for a lthough  the air was cool 
an d  dam p and  a patchy  ground m ist lay about, the sky was clear an d  the re  were 
all the signs o f good w eather to  come. We did n o t follow the m ain  ro a d  but 
w ent by by-roads in a direction  slightly west o f south  th rough  a coun try  o f  light 
sandy soil w hich had grown m uch corn, to  judge by the stubbles in  the fields. 
In  th e  co ttage gardens as we passed, we could see little crops o f  tobacco, 
artichokes an d  tom atoes. A fter abou t ten miles we cam e suddenly in to  a country  
o f  w oodland . This is an  outlier o f the great F orest o f  O rleans b u t privately
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ow ned; it is extensive, fo r we travelled th rough  it fo r e igh t o r nine miles an d  as 
we w ent we obta ined  an  in troduction  to  the seam y side o f  F rench  forestry. 
M ost o f  this w oodland was like a  Surrey com m on, o r ra th e r  w hat a Surrey 
com m on w ould be if it w asn’t  bu rn t so often— heather a n d  bracken, p o o r 
scrubby oak, alder and M olinia  in  the w et hollow s, birch  and  occasional Scots 
pine. T he only unusual feature was the presence o f  scattered  bushes o f  Erica  
scoparia which does n o t occur in  Britain. This w oodland  is typical o f  m uch, if  
n o t m ost, o f  the privately-ow ned forest in F rance, an d  I w ondered  w hat w ould 
be revealed if the F rench  conducted  a Census o f  W oodlands oil the sam e basis 
as ours. Possibly the results w ould surprise those whose only experience o f  
F rench  forestry  lies in the splendidly m anaged and  highly p roductive sta te  
forests. T here  is no d o u b t a  greater area o f  unproductive w oodland  in  F rance  
th a n  there is in G rea t B ritain , bu t the s ituation  is n o t critical because the 
econom y o f  F rance is on  a very sound  basis. W here the F rench  foresters have 
the advantage over us is in having tim e in w hich to  operate. If, for exam ple, we 
could afford to  allow , as the F rench  allow , 150 years fo r the com plete conversion 
o f  coppice w ith s tandards to  high forest, we w ould  have no derelict w ood land  
problem . I f  we could  allow  30 years, as they do, for the regeneration  o f  a single 
block, we w ould have no serious difficulty; it is in  having to do it in  th ree  not 
th irty  years, th a t we create a p roblem  fo r ourselves.

T he w oodland  th rough  w hich we were passing, being near Paris, com m ands 
high sporting  ren ta ls and  this is one reason  why no forestry  is practised. In  the 
sporting, the rab b it plays an  im p o rta n t part, an d  no p rivate ow ner can  o b ta in  a 
con tribu tion  from  the N atio n al F o rest F und  for the im provem ent o f  his w ood
land if he has rabb its  on  his p roperty . M yxom atosis has alm ost entirely  w iped 
o u t the rabbits in this d istric t; it rem ains to  be seen to  w hat extent th is will 
dim inish sporting  values, an d  to  w hat extent it will tu rn  the thoughts o f  ow ners 
to  silviculture.

Before long, after passing th rough  the village o f  O uzouer, we cam e in sight 
o f  the Loire an d  we ran  for a sh o rt d istance on  the to p  o f  the digue. T here is no 
river anyw here like the Loire, the enchan ting  stream  o f R o nsard  an d  o f  Rabelais. 
T oday  it looked qu ite perfect in the sunshine, a w ide expanse o f  silvery w ater, 
flowing w ith a gentle yet irresistible cu rren t, w ith golden beaches an d  little 
islands o f bright sand am id  a p rosperous an d  p roductive  countryside. A t Sully, 
we crossed the river, passing the grim  old castle, once th e  p roperty  o f  the 
fam ous finance M inister an d  till lately in  the possession o f  his family. A nd then, 
after follow ing the river fo r a  few miles, struck  sou th -w estw ard  across the 
northern  edge o f  th a t infertile coun try , the Sologne. This is a  largish stretch  o f 
sandy soil overlying clay, w hich som etim es appears on  the  surface, w ith  still 
considerable areas o f  heath  an d  num erous sm all lakes an d  m arshes. T he 
original oak  forest, which m ust always have been poo r, has nearly  all d is
appeared. M uch o f  the land is now  cu ltivated  an d  there were extensive areas o f 
coniferous p lan ta tions m any o f  w hich have been felled and  n o t rep lan ted . 
M uch o f  the p lanting  in the m iddle o f  last century  was carried  ou t w ith m aritim e 
pine, w hich grew  well until it was struck  by the w inter o f  1880, w hen m ost o f  the 
trees perished in  the cold. M ore recently, Scots p ine and  C orsican pine have 
been extensively used, and we saw from  the ro ad  several p lan ta tions o f  these 
species; C orsican appeared  to  be the better.

The Park o f Chambord

Eventually we arrived before the w alls o f  the p ark  o f  C ham bord  which run  
for ab o u t tw enty miles, w ith only  six  gates, round  the P ark  o f  13,000 acres. 
Passing th rough  one o f  the gates, we found  ourselves a t once in the m idst o f  a
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poor, degraded forest o f  coppice w ith stunted  standards, an d  as we w ent on, the  
conditions appeared  to  becom e poorer, and forest was succeeded by hea th . 
F inally  we cam e in  sight o f  the C hateau o f  C ham bord. The m ain  b lock  o f  the 
building, in  a  fine w hitish stone, is good, in a heavy style, b u t it is su rm o u n ted  
w ith  a m ost fan tastic  jum ble o f  towers, all different in size and  design, as though  
a m odel o f  the M an h attan  skyscrapers had been set dow n on its roof.

T he forest covers 11,000 acres, and was originally o f  coppice-w ith-standards; 
it has suffered m uch in the past from  exploitation, and from  the ravages o f  gam e 
w hich have continued  till recently. In  1938 there were 800 red deer w ithin the 
walls, and  thousands o f  rabbits. W hen the F orest Service took  the forest over in 
1947, they found it in  very poo r condition. M any o f  the stands were o f  low 
quality ; som e had  been neglected for years and  were over-dense, o thers were 
seriously understocked. T here were great gaps which had gone into heath 
having been invaded by the Ericaceae (E. scoparia, E. cinerea , E. tetralix), 
Calluna, b racken and M olinia. T he pine plantations were either understocked  
o r seriously in  need o f  thinning. The w ork which has been going on  since 1947 
has been o f  th ree k inds; the forest roads have been repaired and m ade fit for the 
traffic, the walls and  the foresters houses have been extensively repaired, the 
heathlands' and  the clearings have been brought under a plan o f  replanting , o f  
w hich ab o u t 2,000 acres will have been com pleted by the end o f this season.

T he p repara tion  o f  hea th land  by ploughing was dem onstrated  to  us a t 
C ham bord  and  it was interesting to  discover th a t the ideas we have been 
follow ing are accepted in F rance also. W e stopped in an  open area o f  the forest, 
w ith a heathy  vegetation  o f  the kind described, w ith a fair sprinkling o f  Agrostis 
an d  Festuca; the surface layers o f  the soil were sandy bu t not strongly leached, 
though , o f  course, ac id ; below th a t there was a deposit o f  a rather stiff im perm e
able clay, unsu itab le fo r ro o t activity and supporting  a perched w ater table. The 
adverse conditions were those fam iliar to us on our heathlands, very wet in 
w inter, very dry in  sum m er. This land they plough and subsoil by m eans o f  a 
m achine designed by M onsieur Peyrissaguet who does the w ork here on  contract. 
I t is a  large double furrow  plough draw n by a 70 h.p. craw ler trac to r m ade by 
the  A cieries du  N ord , and  m ounted on  large wheels which have m ost form idable 
steel grips designed to  break  up  and  cut in  pieces the k ind  o f  small shrubby 
grow th which one finds on  these sites. The plough is hydraulically lifted, bu t the 
jo b  is n o t nearly so neat nor so efficient as C u thbertson ’s. The subsoiling is 
done by m oles w hich trail after the plough on chains. This is considered to be 
better than  having a subsoiler fixed to  the frame, especially on  stony ground. 
T he p lough cuts tw o furrow s spaced a t H  m etres o r roughly 5 feet ap a rt centre 
to  centre, an d  it can  be adjusted to  give a  spacing o f  2 m etres or 61 feet; the  
d ep th  can  be adjusted between 12 and 24 inches. The moles craw l under the 
b o tto m  o f the furrow . A  considerable am ount o f spoil is th row n o u t by the 
p lough an d  this aids in  suppressing weed growth. P lan ting  is done in  the 
bo ttom  o f the  furrow  b u t slightly to  one side so th a t the plants are n o t placed on 
the exact line o f  the subsoiler. The whole concern looked m ost fearsom e b u t the 
F rench  are highly satisfied w ith it. There was also on view, bu t n o t w orking, a 
sm all ro to v a to r w hich they use fo r cultivating when there is strong  hea th  o r  
light w oody grow th.

In  an o th er p a rt o f  the P ark  we looked a t a  recently form ed p lan ta tion . T he 
fencing is com plicated. A  rab b it net, 1£ in. mesh, and  4 ft. h igh is used; the 
bo ttom  6 inches are  sunk  in  the g round  and  turned  ou tw ards; the upperm ost 
4 o r 5 inches are likewise tu rned  outw ards to  counter the clim bing habits o f  the 
rabbits. To stop  deer, tw o or three strands o f barbed w ire are strung  above the 
rab b it netting  and  these are said to  be effective. B ut there is still the w ild b o a r 
to  consider, fo r this anim al w ould merely push his way th rough  a rab b it fence;
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so  it is necessary to  erect an  electric fence o f  tw o o r th ree wires one m etre 
outside the rab b it o r deer fence!

In  this enclosure, w here the  herbage was m ainly Calluna, bracken, Erica  
tetralix, E . scoparia, E . cinerea, M olinia  an d  a  large Festuca  w hich no one 
could nam e, there was som e very good  C orsican  p ine ab o u t fou r o r five years 
p lan ted . These had  been p lan ted  on  p repared  patches an d  spaced a t five feet 
ap art, w hich has h ithe rto  been the s tandard  m ethod. This is now  being super
seded by ploughing. P lan ting  is usually done w ith one-plus-one stocks betw een 
the m iddle o f  N ovem ber and  the m iddle o f  M arch ; if  d irect sow ing is carried  
ou t, it is usually effected in  F eb ruary  and  M arch . C onifers are used on  these 
heaths because o f  the poverty  o f  the soils an d  am ong those chiefly used are 
Scots and  C orsican pine, D ouglas, Abies nordmanniana and  m aritim e pine, the 
last o f  which is invariably sow n a t ab o u t 15-20 lb. per acre. D ouglas fir and  
N o rd m an n ’s fir are  p lan ted  a t 6£ feet ap art. A long the edges o f  the p lan tations, 
red oak  or Spanish chestnu t are p lan ted  w ith  the object o f  establishing an  
understory  o f  hardw oods, while along the edges o f  fire traces, tw o o r th ree rows 
o f  Thuja o r Law son Cypress are often pu t in. W e w ere in form ed th a t Scots pine 
a n d  D ouglas can  be p lan ted  a t an  all-in cost o f  £20 per acre, C orsican fo r £24, 
red oak fo r £28 and  C hestnu t fo r £32. M ain tenance costs ab o u t £1 per acre per 
annum  for the first four o r five years. T he p rep a ra to ry  w ork, clearing patches, 
subsoiling etc. is said to  cost from  £12 to  £14 per acre.

Le Conseil Superieure de la Chasse, a  body w hose m ain  function  is the 
im provem ent o f  spo rt in  F rance, has one o f  its m ain  centres a t C ham bord  where 
they rea r ab o u t 10,000 pheasan ts annually  fo r stocking forests an d  w here they 
keep a breeding herd  o f  m ouflon, the wild sheep o f  C orsica an d  Sardinia. The 
Conseil, w hich is presided over by the  D irec to r-G enera l o f  F orests, ob ta ins its 
funds from  sporting  licences. F rom  each licence, the  sum  o f 300 francs is set 
aside fo r the w ork o f  the Conseil and , as there are ab o u t tw o m illion licences 
issued each year, the w ork  w ould seem to  be adequately  financed. W hen we 
visited C ham bord  the pheasantries were em pty b u t we saw the  m ouflon, sm all 
brow n anim als, very like Soay sheep. They are tu rned  loose in the Vosges, the 
Alps and  the Pyrenees for the spo rt they provide, and  I gathered  th a t it was 
necessary to  m ain ta in  the stocks artificially as they have n o t yet becom e n a tu ra l
ised in these m oun ta in  ranges. They do not seem to  have troub le  in F rance w ith  
purists who w ould object to  the liberation  o f  exotic anim als, nor do  they have a 
N atu re  C onservancy. “ Vive la C hasse” is a  better cry th a n  “ Vive la  N a tu re ” . 
T hey also m ain ta in  a t C ham bord  a stock o f  deer an d  w ild b o ar w hich fo r 
obvious reasons m ust be lim ited; they restrict the num ber o f  red  deer to  500, o f 
roe to  100 and  o f  wild bo ar to  500. Surplus anim als are exported  as occasion 
requires. I t was interesting to  m e to  see how  the F rench  F o rest Service have 
becom e involved in  the m ain tenance o f  stocks o f  gam e; it is qu ite ap p ro p ria te  
th a t they should, and  we m ight learn  som e lessons here for the future.

The Vineuil Populetum

T he N ational P opuletum  a t V ineuil, w ith in  sight o f  the tow ers o f  Blois, was 
s ta rted  in 1949 and  thus is still in  its early stages. O ccupying ab o u t 40 acres o f  
level land, ab o u t ha lf a  mile from  the Loire, the site was old grassland an d  p art 
o f  it is occasionally flooded w hen the river is high. T he soil is a deep alluvium , 
light, b u t n o t to o  light, for there is ab o u t 20 per cent o f  clay in  the m echanical 
analysis an d  it  is reasonably  fertile, only po tash  being short. T he w ater level 
is norm ally  a t ab o u t th ree feet below  the surface; in  tim es o f  d rought, it m ay fall 
to  six o r seven feet. T he p H  o f the  soil is betw een 6 an d  7 w hich is good fo r 
poplars, an d  we could  see odd  p lan ts o f  Agrimonia  an d  Poterium  am ong the
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grass. T he grass com petition  is severe; m ost o f the older plants were m ounded  
b u t now  they are screefing the surface round  the young poplars. L arge p lan ts 
which have their roots trim m ed back a t planting  have done badly, an d  slightly 
sm aller plants w ith roots which were less severely dealt w ith have thriven  better. 
Really sm all plants have done badly, and  any p lan t w hich has had  a bad  first 
season usually takes th ree or four years to  recover. A m ong the poplars w hich 
caught the eye were Populus robusta which has been very successful, an d  P . 
serotina  de C ham pagne. Serotina  from  Poitou, on the o ther hand , have not 
done well as they do  n o t find enough m oisture fo r their needs on this site.

The Oakwoods of Blois

A fter lunch we went to  the F orest o f Blois, on  the outskirts o f  the tow n. 
W e were received by the local officer w ho was bo th  inform ative and  elegant. 
A nd he had  a m ost elegant forest to  show us. I dou b t if  there is to  be found  
anyw here a better exam ple o f  silviculture and  forest m anagem ent th an  this 
F o rest o f  Blois, w hich shows the illustrious F rench  trad ition  a t the very peak 
o f  its achievem ent.

T he oak  is said to  be a local race, quite different from  the sessile in the east 
o f  F rance, and characterised  by long fissures in  the bark . R egeneration  is 
easily ob ta ined ; there is som e seed every year and a good m ast every tw o o r three 
years. In  one com partm ent, in  the regeneration  phase, the crop  had  been 
opened ou t, there was a com plete carpet o f  oak seedlings on the g round  and  
these sam e seedlings were alm ost buried a t the tim e o f  ou r visit under a fresh 
fall o f  acorns. N o  w onder they succeed.

T he forest extends to  abou t 7,000 acres and  the greater part o f  it is run  on a 
ro ta tio n  o f  210 years. W e were able to see sam ples o f  the crops at each stage and  
each was m ore im pressive th an  the one before. This is one o f  those rare  forests 
in which no th ing  seems to  have gone w rong, and yet w hat we see now  is wholly 
the result o f the skill o f  the F rench  foresters during the last century or so.

I have m entioned the ab u n d an t seeding o f  the oak. The regeneration  
period  extends to  30 years an d  there was som e discussion as to  the necessity for 
th is in  view o f the prolific crops o f  seed and the apparen t ease w ith which 
regeneration  could  be established. O ur F rench  colleagues stoutly  m ain ta ined  
the ir position , po in ting  ou t th a t things were n o t always as easy as they appeared  
to  us and tha t, in  these m atters, one m ust allow  oneself a reasonable m argin  o f  
tim e; otherw ise p lans w ould go sadly adrift.

T he regeneration  fellings regularly lead to  the production  o f  epicorm ic 
branches on  the rem aining seed trees, b u t the F rench  foresters do  n o t view this 
w ith  any alarm . They also lead to  changes in the vegetation since there is a 
sudden d im inution  in  the w ater requirem ent. Thus, on  the less well d ra ined  
soils, Holcus mollis and  Juncus effusus becom e com m on and  willows invade, 
especially Sa lix  caprea and S. atrocinerea; on  drier soils, A ir a flexuosa  
develops in strong  tussocks as it does with us on the B unter sands o f  the 
M idlands. H ere, a t Blois, som e o f  its flowering stems were 2 i  feet tall.

In  the next stage, where the young oak are form ing a thicket, the first 
cleaning is m ade a t ab o u t the eighth year. The oak are usually m ixed w ith  
hornbeam , w hitebeam , broom , bram bles and honeysuckle, and  the object o f  the 
cleaning is to  rem ove any grow th which m ay th rea ten  the oak, principally 
honeysuckle and  hornbeam . T he hornbeam  are cut th rough  ab o u t th ree feet 
above g round  level, as they say this leads to  a less vigorous regrow th and  the 
snags which are left are  cu t flush w ith the ground when they com e back to  m ake 
th e  first thinning. I asked if  these snags o f  ho rnbeam  were no t a h indrance to
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ex trac tion ; it w as adm itted  th a t they were, b u t it was po in ted  ou t th a t there was 
an  ex traction  rack  every h und red  m etres. M any o f  the oak  h ad  good  stem s but 
very b ranchy  crow ns; this is n o t a  cause o f  a larm  because it can  be p u t righ t by 
subsequent crow ding. T hinnings begin betw een the fifteenth and  tw entieth  year 
and  are carried  o u t a t first a t five-yearly intervals b u t la ter, from  ab o u t 30 years 
o f  age onw ards, a t in te rvals o f  ten  years. In  this, the F rench  show  their per
spicacity. T here  is no  d o u b t th a t ou r people in terfere far too  often w ith their 
p lan ta tions, n o t helping th e  p lan ta tions m uch, b u t giving them selves a  vast 
am o u n t o f  w ork.

W e saw  a  succession o f  beautifu l pole crops o f  different ages. T he crops 
are less m ixed th a n  they are in m ost F rench  forests; there is no  m ore than  five 
per cent o f  beech an d  less th a n  th ree  per cen t o f  ho rnbeam . T here is, however, 
an  im p o rta n t sh rub  layer, w ith  m uch  holly, a little  wild m edlar (M espilus 
germanica) an d  locally ab u n d a n t bu tch er’s b room  (Ruscus). T he herb layer was 
no t very in teresting  to  m e, being com posed  m ostly  o f  A im  flexuosa , M elica  
uniflora, A nthoxanthum  odoratum  an d  Luzula  (fo rs ter i , I was told), M elam pyrum  
pratense, Euphorbia dulcis and  Viola sylvatica.

W e spent a little tim e in  a set o f  sam ple p lo ts— 120 year o ld  oak  in which 
heavy th inn ing  was being com pared  w ith light, and  we had  a good discussion. 
I though t the differences in  trea tm en t were n o t sufficiently exaggerated and  
suggested th a t so far as the grow th  o f  the dom inants was concerned, there was 
little to  choose between the tw o plots. The light th inn ing  p lo t h ad  a cu rren t 
annual increm ent o f  ab o u t 70 cubic feet per acre per annum , the heavily- 
th inned  plot, ab o u t 95.

M atu re  oak  reach a  height o f  slightly m ore th an  a hundred  feet b u t the older 
trees, w hich date  from  a tim e w hen 'the  forest was badly m ism anaged, are no t as 
good as their successors are certain  to  be. W e were told, a propos o f  the  in fre
quency o f  beech an d  hornbeam , th a t m uch o f  the soil is too  dry fo r beech, and  
no t rich enough for good  hornbeam .

There was little sign o f  wild life in  the forest, though  it has its stock o f  deer 
and b o a r; the few birds w hich were calling were unfam iliar to  m e bu t I am  not 
good a t b ird  calls. All I saw was a dead  salam ander in one o f  the rides, covered 
w ith  burying beetles. T here was also a  nice fructifica tion  o f  Boletus aurantiacus 
on a hornbeam . W e lingered on in this beautifu l forest, lo th  to  go, an d  it was 
alm ost dark  w hen I m ade the  speech o f  thanks to  o u r m ost obliging guide, 
M onsieur Pringalle, w ho had  given up  his Saturday  afte rnoon  to  act as our 
guide. W e shall long rem em ber those few hours in Blois.

F O U R T H  W O R L D  F O R E S T R Y  C O N G R E S S  

D E H R A  D U N ,  I N D I A — D E C E M B E R  1 9 5 4

By M . V. E D W A R D S
Divisional Officer, Research Branch

P rio r to  the Congress a num ber o f  excursions to  different parts  o f  Ind ia  
w ere arranged . All the  delegates w ho w ent on  them  spoke highly o f  the 
in teresting  tim es they had  had . I can  describe only the one to  the teak  forests o f  
M adya P radesh  (C entral Provinces).
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O n arrival a t N agpur we were en tertained to lunch to  m eet th e  F o rest 
M inister, C hief C onservator and  o ther officials, an d  then taken  one h undred  an d  
fifty miles by car to  a  forest rest house in  the South  C handa  D ivision. H ere  we 
spent th ree days, living in  tents an d  m essing in  the rest house, spending the 
w hole o f  each day in m ost intensively m anaged teak  forests w hich have been 
under w orking plans for three-quarters o f a century. In  part, a  sim ple fo rm  o f 
selection system is in  operation, b u t over m ost o f  the area  even-aged forests are 
raised either by m eans o f  the taungya system or by natural regeneration. T he 
la tter is in fact a type o f  stum p coppice, the small naturally  regenerated  p lan ts 
being cu t back in  the regeneration coupes, bu t this is done w hen they are so 
small in  d iam eter th a t the regrow th is in effect sim ilar to  th a t o f  a  seedling. 
Patches o f  a few acres o f  natu ra l regeneration are interm ixed and  supplem ented 
by areas o f  a few acres o f  taungya  p lan tation . T he overw ood rem aining afte r the 
ex traction  o f  m arketab le tim ber is felled and burnt, the debris being heaped 
together and  re-bu rn t to  clear the ground. T he p lantations are m ade w ith 
stum ps raised in  nurseries and, for the first year, o r som etim es even tw o years, 
the w orkers take som e kind o f  food crop off the ground between the lines o f  
stum ps. T he forests are com pletely fire protected. E xtraction  is very intensive. 
T he best logs are exported  either by cart for long distances or by lorry, while the 
poorer quality  tim ber is ex tracted  an d  sawn up departm entally  in the forest 
sawmill. A  good deal o f  research w ork into thinnings an d  other silvicultural 
problem s is u n d ertak en  in  this district.

I t was m ost interesting to  me to  com pare the C entral Ind ian  teak  forests 
(which have no t got a rep u ta tio n  for producing large teak  o f  good quality) w ith 
the B urm a teak forests, and the N ilam bur forests in  M adras to  which I had paid 
a  w artim e visit. I f  the C entral Ind ian  teak is no t naturally  o f  such size or quality, 
the  enorm ous dem and and  the intensive m anagem ent are com pensatory  factors, 
an d  all the operations are skilfully and  intensively organized. The D irec to r o f  
F orestry  for Indonesia, w here there are sim ilar teak  forests, was present an d  
m ade m ost interesting contribu tions to  the discussions. The Burm a represen ta
tive was m ore concerned w ith utilisation  than  silviculture and  we were able to 
discuss the new  experim ents in Burm a on the replacem ent o f  elephants by 
tractors.

W hen the Conference finally gathered a t D ehra  D un  one delegate was 
heard  to  m urm ur “ W hat is th a t trem endous bu ild ing?” and  then express 
aston ishm ent on  finding th a t it was the F orest Research Institute. It is, o f 
course, a palatial building in the Im perial N ew  Delhi style and  one felt th a t 
m any o f  the foreign delegates had no idea o f  the extent to  which forest research 
had  developed in Ind ia  and were quite impressed, especially when they saw  the 
utilisation, w ood-w orking, preserving, pulping, chem istry an d  m inor forest 
p roducts branches which are all additional to  the m ain block. This Institu te  
is, o f  course, the central one for the whole o f  India, dealing m ainly w ith the m ost 
universal and  fundam ental problem s. In addition , each o f  the states has its 
ow n research organisation , often with separate silviculturists, u tilisa tion  officers 
an d  others.

A n im portan t feature o f  the Congress was the num ber o f  coun tries tha t 
took  p art— m ore th an  in  any previous Congress. There were 358 delegates from  
forty-six countries and six in ternational agencies, including 208 from  India. The 
U .S .S .R . an d  the R epublic o f  C hina were bo th  represented. I t was the largest 
and  m ost representative gathering o f  foresters tha t has ever been held an d  the 
first o f  its k ind  to  m eet in  Asia.

A fter the usual opening an d  welcoming speeches it was decided th a t the 
m ain  section on  tropical forestry should  m eet every m orning, so th a t all delegates
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could  attend . T he w hole field o f  tropical silviculture was surveyed, a t m any 
points in  very great detail, as was clear from  the “ H ighlight P ap er” , by A. P. F. 
H am ilton , one o f  ou r F orestry  C om m issioners, w hich was used as a basis for 
discussion, an d  from  the o ther general papers in  this section.

V aluable w ork  was done by the Sub-com m ittee on  A fforestation  o f  A rid  
Regions, and  a t fu rthe r m eetings o f  the T eak  C om m ission. T he o ther m ain  
sections w ere concerned w ith  production , u tilisa tion  an d  p ro tec tion  in  a very 
general sense, and  these m et in  parallel in  the afternoons. T he value o f  the 
discussions in the m ain  sections was probab ly  ra th e r in the range o f  th e  subjects 
discussed ra th e r than  in  any conclusions reached. In  the sub-com m ittees, w hich 
were m ore specialised, m ore concrete detailed  in fo rm ation  was exchanged and 
valuable conclusions reached. B ut it was o f  g reat in terest an d  im portance to 
listen to  the subjects discussed in  the m ain  sections an d  to  hear th e  different 
approaches m ade by the various delegates an d  the diversity o f  views expressed.

A  special sub-com m ittee was set up  to  deal w ith  m ulti-lingual forest 
d ictionaries and  the proposals m et w ith  unan im ous agreem ent and  prom ises o f 
support in m any languages.

Several local excursions afforded breaks in  the  discussions an d  the D eputy  
D irector o f  the F orestry  C om m ission (Sir H enry  Beresford-Peirse) was one o f 
the few lucky enough to  see th e  tiger. D eh ra  D u n  is on  the edge o f  extensive 
forests o f  sal (Shorea robusta), a  valuable building, sleeper an d  general purpose 
tim ber, and  the forests are m anaged  intensively bo th  by na tu ra l regeneration  and, 
for o ther species, taungya. E rosion  con tro l is also o f  im portance.

T he Secretary-G eneral o f  the Congress, M . L. C haturvedi, was one o f  the 
ou tstand ing  figures, as, w earing his K ulu  cap an d  never w ithout his baton , he 
d irected the o rgan isa tion  an d  affairs o f  the Congress w ith so m uch skill an d  good
will. M uch o f  its success m ust be a ttr ib u ted  to  the num erous Ind ian  hosts who, 
b o th  on  excursions and  a t D eh ra  D un, did so m uch to  en terta in  the delegates by 
receptions, parties, displays o f  dancing, d ram a and  so on. A t D eh ra  D un  these 
were so num berous th a t it was n o t possible to  a tten d  m any o f  the film shows 
which to o k  place every evening.

All in  all, I concluded th a t the C onference was probab ly  o f  m ost direct 
value first to  the Ind ians them selves, w ho have undoub ted ly  broadened  their 
views and  im pressed o thers w ith  the extent o f  the m anaged  forestry  w hich is in 
progress. Secondly, to  those concerned w ith trop ical silviculture in  all con tin 
en ts; and  th ird ly  to  all countries w ith  undeveloped forests an d  no clear policy. 
D elegates from  tem perate clim ates received less from  the  Congress b u t were 
able to  con tribu te  a  g reat deal in general guidance.

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

By J. M . B. B R O W N
D istrict Officer, Research Branch

Climate

N o rth ern  Ire land  has an  oceanic clim ate n o t greatly dissim ilar from  th a t o f 
the north-w est o f  E ngland  o r south-w est Scotland. A  high relative hum idity , 
cool cloudy sum m ers a n d  generally  m ild rainy  w inters are  the  salient characters 
distinguishing this clim ate fro m  th a t o f  th e  sou th  and  east o f  B ritain. Rainfall 
ranges from  ab o u t 30 inches a ro u n d  L ough N eagh, and  in  parts  o f  east D ow q
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to  50 inches on the high hills in the east, and m ore than  60 inches in the Sperrin  
M ounta ins in Co. Tyrone. O n the whole the clim ate is favourable to  the grow th  
o f  trees, but, except in sheltered valleys, the strong  westerly w inds a re  an  
im p o rtan t adverse factor. The w ind and  the coolness o f  the sum m ers m ean  th a t 
there is little afforestation  above 1,000 feet: on  exposed hillslopes the p lan ting  
lim it is set well below 1,000 feet.

Indirectly, low  sum m er tem peratures and  high atm ospheric  hum idity  
influence up land  forestry in ano ther w ay: in m ost parts b lanket bog, w ith  deer 
sedge (Trichophorum caespitosum ) frequent to  dom inant, covers all the land 
above ab o u t 800 feet, except on  steep slopes. The change in  clim ate, soil and 
vegetation, as one ascends the hills from  the fertile sheltered valleys, is very 
rap id  an d  a forester’s abiding im pression is o f  the con trast between the evident 
fertility o f  sheltered low land sites like Shane’s C astle and T ollym ore P ark , w ith 
their w ealth  o f  broad-leaved trees and  shrubs, and the bleakness a t ab o u t 1,000 
feet o f the barren  uplands, which will form  the P arkm ore and  B allypatrick 
Forests o f  the future.

Geology

N o rth ern  Ire land  offers m uch in terest and  variety to  the geologist. 
Essentially the province represents a south-w esterly extension o f Scotland, all 
th ree geological provinces o f  which are well represented. T he D alrad ian  schists 
o f  the H ighlands recur near Ballycastle in  north-east A ntrim , crop  ou t widely in 
Co. L ondonderry  and  form  the Sperrin m oun ta ins; while the O rdovician and 
S ilurian rocks, w hich form  the Southern U plands o f  Scotland, reappear over a 
large area in D ow n an d  A rm agh. Between these the M idland  R ift Valley, 
com posed o f  C arboniferous and  later rocks, is represented by the rocks o f  
south  A ntrim  and  the Lagan Valley and the country  to  west o f  Belfast. These 
fundam ental traits are, however, largely m asked by the prodigious igneous 
activity o f  early T ertiary  tim es (mainly). In particu lar the Eocene basaltic 
lavas (contem poraneous w ith the basalts o f Skye and M ull), w hich cover nearly 
all A ntrim  and  parts  o f  the adjacent counties, are o f  ou tstanding  im portance 
an d  provide the fine escarpm ent o f  the Cavehill which is the first th ing  which 
im presses the visitor approaching  Belfast by sea. Incidentally the great m antle 
o f  basalt— a few thousand  feet thick a t one tim e— has preserved the A ntrim  
chalk  from  com plete denudation  and  so the white cliffs o f the A ntrim  coast ro ad  
rem ain  as an  attractive anom aly in a  north-w estern landscape. O f the sam e 
T ertiary  age, too , is the M ourne M ountains granite, which builds the highest 
m oun ta in  (Slieve D o n ard  2,796 feet) o f the province. O lder igneous activity  has 
left less w ide-spread relics.

In  Q uaternary  Tim es N o rth ern  Ireland was wholly under the influence o f  
Scottish ice from  the north-east and  D onegal ice from  the north-w est and , during  
th a t period  and  the subsequent recession o f  the ice, the present physiography 
was m oulded. Sheets o f  boulder clay, diversified by num erous drum lins, cover 
the solid rocks, except on  steep slopes or m oun ta in  sum m its, and  have provided 
the paren t m aterial o f  the soil on  all the lower ground. As m entioned already 
the gentle slopes above abou t 800 feet have becom e covered w ith peat in  recent 
millenia.

Forest History

The forest history o f  N orthern  Ireland begins in Boreal tim es (abou t 7000
B.C.), w hen a w idespread low ering o f relative sea level and  the m arked  dryness 
o f  the clim ate resulted in m uch advance o f w oodland  over fen an d  m arsh.
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Birch, pine, oak, willow and  o ther trees spread over form erly  w aterlogged areas 
and  have left ab u n d a n t pollen relics in  the peat. In  the ensuing A tlan tic  period 
(6000-3000 B .C.) there was a general rise in relative sea level, accom panied by a 
w etter clim ate which (a) subm erged the low land forests beneath  Sphagnum  pea t 
via a  wet alderw ood  stage; (b) in itiated  the developm ent o f  b lanket-bog on  the 
up lands; an d  (c) severed the last tenuous land  bridges w ith B ritain  and , 
indirectly, w ith the continent.

These changes laid the foundations o f  Ire lan d ’s vegetation in historical 
times. The m ain feature o f  the changes was a big reduction  o f  w oodland, w hich 
still, however, covered vast areas on  the low er m oun ta in  slopes, on  valley sides 
and  drum lins, w herever peat was absen t an d  the exposure m oderate. Sessile 
oak was the principal tree on  these w ooded slopes, birch being a com m on 
associate on the poorer acid soils an d  a t high elevations. O n the w etter low er 
slopes and valley floors ash and  alder tended to  replace oak, ash  being especially 
plentiful on the ou tcrops o f  C arboniferous lim estone an d  basalt.

Prim itive agricu ltu re gradually  encroached  on the forest area  an d  was 
reinforced in this deforestation  by increasing dem ands for tim ber, used for 
construction  and  the sm elting o f  iron  and  o ther p u rp o ses; by the depredations o f  
sheep and cattle am ong  regrow th ; an d  by the V iking settlem ents in the eastern  
valleys in the n in th  an d  ten th  centuries. These encroachm ents no tw ithstanding, 
im m ense w ooded areas survived the V iking and  A nglo -N orm an  eras, serving as 
refuge for m alefactors an d  rebels against the regim e. A sta tu te  o f  the reign o f  
Edw ard I (1296) provided for som e m ethodical clearance o f  forest to  im prove 
com m unications and facilitate the m easures against highwaym en. L ittle 
result cam e from  this sta tu te  and  in T u d o r tim es the forests were o f  great use to  
guerillas. T he incidental g reat destruction  o f  forest, during  the fighting between 
the Irish chieftains and  the English in the late sixteenth century, was continued  
in the follow ing century  w hen the lands o f  O ’Neill and  O ’D onnell were 
parcelled ou t am ong settlers, m ainly o f  Scottish origin. T he so called P lan ta tion  
o f  U lster in fact involved a great deal o f  destruction  o f  w oodland  and  very little 
planting  as the settlers extended their farm s an d  exploited the rem aining w oods. 
A t the sam e tim e increases in  the use o f  w ood for iron  sm elting caused fu rther 
deforestation . By the end o f  the 17th century folk were using peat for fuel, as 
con tem porary  records show ; an d  an  A ct o f  W illiam  an d  M ary’s reign (1698) 
recognised the serious consequences o f  the shortage o f  tim ber in  Ire land  an d  
required all tenan ts o f  land to  p lan t 10 five-years-old trees each year for 30 years.

L ittle cam e o f  this and  sim ilar enactm ents, how ever, an d  they were repealed 
in 1776. A b o u t this tim e Rev. A rth u r Y oung m ade his to u r  o f  Ire land  an d  
recorded th a t “ the country  exhibits a  d reary  naked  hue for w ant o f  w oodland  
and  the land is m ostly tilled as if  it w asn’t w orth  tilling” . Sixty years later, in the 
early n ineteenth  century, the R oyal D ub lin  Society (founded 1731) began 
offering aw ards fo r successful p lan ta tio n s: £20,000 were paid  ou t in  this way and  
a good deal o f  p ractical in terest was aroused. Incidentally  the sam e Society 
published in 1802 a “ S tatistical Survey o f  C ounty  T yrone” by Jo h n  M cEvoy, 
agent for L ord  M ountjoy 's  estates a t R ash, near O m agh. O utlin ing  curren t 
local m ethods o f  afforestation, the au th o r recom m ends the sowing o f  b room  in 
patches am ong the p lan ted  trees and  o f  gorse on d itch  banks intersecting the 
ground to  be p lan ted : ploughing, tu rf-p lan ting  and  co n to u r d rain ing  are o th e r 
“ m odern” practices described in  the sam e treatise.

Modern Developments

T he first governm ent-sponsored afforesta tion  schem e was one o f  the 
projects o f  the C ongested D istricts B oard  set up  in  1890 to  hand le the situation
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created  by ru ra l over-population and  poverty. Its fo restry  opera tions failed 
th ro u g h  lack  o f  cap ita l and  technical difficulties. A  D epartm en ta l C om m ittee 
o n  F orestry  published a rep o rt in 1908, w hich show ed th a t the a rea  o f  w oodland  
in  Ire land  (336,000 acres, o r 1.5 per cent o f  the  land  surface) h ad  changed very 
little since 1850. This small reserve o f  standing  tim ber was largely on  dem esnes 
w here p lan ting  had  been carried  ou t in  the eighteenth  and early nineteenth  
centuries. A  good deal was felled in  the first w orld w ar. A fter the w ar the 
F orestry  C om m ission, initially concerned w ith  the w hole o f  Ire land , set abou t 
th e  acquisition  and  plan ting  o f  w aste lands. Soon, however, by the G overnm ent 
o f  Ire land  A ct (1920), N o rth ern  Ire land  gained au tonom y in several dom estic 
services, including the organisation  o f  agriculture and  forestry. F o restry  in  the 
six counties o f  A ntrim , D ow n, A rm agh, T yrone, L ondonderry , F erm anagh  
th e n  becam e the responsibility o f  the N o rth ern  Ire land  M inistry  o f  A griculture. 
T h is sub-ord ination  o f  forestry to  the M inister o f  A griculture has had  som e 
disadvantages, b u t has ensured a m easure o f  co -o rd ination  betw een the two 
services such as has scarcely been attained  in  Britain. In  particu la r there has 
been little clash between hill grazing interests an d  forestry.

Progress in  afforestation was checked by a  price lim it on the acquisition  o f 
lan d  and  by public apathy . B ut under the enthusiastic leadership o f  M r. D avid 
S tew art (now  retired) a considerable acreage was p lan ted  in  the two decades 
betw een the wars. I t was evident to  those tak ing  p a r t in  the excursions tha t 
foresters in  N o rth ern  Ire land  had  kept ab reast w ith  technical progress in 
B rita in  in  those years an d  that, a lthough  there was no special prov ision  for 
research, there was a  lively in terest in  the tria l o f  new species and  in  the  ad a p ta 
tio n  o f  p lan ting  m ethods to  suit the site.

T he scanty reserves o f  standing tim ber in  N o rth ern  Ire land  appear to  have 
suffered relatively less destruction  in  the second w orld w ar th an  those in  Britain. 
T here  are now  ab o u t 54,000 acres o f  w oodland (1.6 per cent o f  land area), o f 
w hich 32,000 acres are adm inistered by the G overnm ent: m uch o f  the rest, in 
p rivate  hands, is in  p o o r condition  as a  result o f  explo ita tion  an d  the sub
o rd in a tio n  o f  silviculture to  am enity and gam e. T he M inistry’s 32,000 acres are 
p a r t o f  the 54,000 acres acquired since 1920. O f the rest, 11,000 acres are classed 
as unp lan tab le , because o f  altitude and  exposure, o r the dep th  o f  ill-drained 
p ea t. Im proved  techniques are expected to  bring  som e o f  this area  in to  the 
p lan tab le  category. T he following are the p ropo rtions o f  various species planted  
u p  to  1947: S itka an d  N orw ay spruces— 55.6 per cen t; E u ropean  an d  Japanese 
larches— 16.5 per cen t; Scots, con to rta  and  o ther pines— 15 per cen t; D ouglas 
fir— 12 per cent. Since the war, extended use has been m ade o f  Tsuga 
heterophylla, Thuja p licata  an d  Abies procera  (nobilis), bu t S itka spruce is still 
the  m ain  choice on m oorland  sites.

In  N o rth e rn  Ire land  sta te afforestation has thus been p ractically  100 per 
cen t coniferous. This is principally  due to  the character o f  the land  acqu ired— 
exposed, peaty, wet. O ther influences m ay well have been:

(1) T he urgency o f  the need and  an  apprecia tion  o f  the faster g row th  o f 
conifers in  such clim atic conditions.

(2) G eneral lack o f  in terest in  broad-leaved trees a t th a t tim e, coupled 
w ith defective in form ation  ab o u t their ecological needs and  
perform ance.

(3) C onsideration  th a t owners o f  dem esnes w ould  often  have a  prefer
ence for broad-leaved trees and  m ost o f  the sites su itab le for them .

F ro m  tim e to  tim e, however, the M inistry  have purchased  or leased p arts  of 
dem esnes, in  which fertile sheltered sites offer a m uch w ider choice o f  species for 
rep lan ting . M ost o f  these carry  som e good standing oak, beech, o r ash  an d  it is
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doubtless recognised th a t these valuable trees should  have a  place in  fu tu re  
reforestation. M ean tim e the  collection o f  in fo rm ation  a b o u t the perfo rm ance o f  
oak, beech, ash  an d  sycam ore on  the  better soils in  N o rth e rn  Ire land  w ould  be a  
useful service. B u t in  general the  grow ing o f  hardw oods will p robab ly  be left 
m ainly to  the  p rivate w ood land  ow ner, w ho m ay claim  p lan ting  gran ts as in  
Britain.

A n  illustrated booklet entitled  “Forestry in Northern Ireland”, has recently  
been issued by the Forestry Branch, M in istry o f  Agriculture, Northern Ireland, 
4 Upper Crescent, Belfast. Copies are obtainable fre e  o f  charge fro m  that address. 
— E ditor.

A L I C E  H O L T  F O R E S T :

C O N T R I B U T I O N S  T O  I T S  H I S T O R Y

By G . D . K IT  C H IN  G M  A N  
D istrict Officer, Research Branch

Alice H o lt is one o f  the o ldest S tate forests o f  E ngland. A b o u t 2,300 acres 
in extent, it lies in the  no rth -eas t o f  H am psh ire som e four miles south-w est o f  the 
tow n o f  F a rn h am : it is in  the parish  o f  B insted and  the  hundred  o f  A lton . I t  
has been w oodland  from  tim e im m em orial, an d  was enclosed in  1812. F ro m  1905 
it has been m anaged  un d er one o f  the first w orking plans prepared  for B ritish 
forests. I t  was acqu ired  by the  F o restry  C om m ission from  the Office o f  W oods 
in  1924.

Name

T he orig in  o f  the nam e is an  in teresting study. “ H o lt” o f  course was a  
com m on Saxon nam e fo r a  w ood. I t has often  been sta ted  th a t it is a  co rru p tio n  
o f  A lerho lt o r A lderholt, the G erm an  fo r alder being Aler; b u t the O xford  
D ictionary  o f  English P lace nam es gives “ Alice H o lt: A lfisholt in  1169, 
A lfiesieholt in  1242, th a t is Aelfsige’s W o o d ” . N ow  Aelfsige was a com m on O ld 
English nam e, an d  it is in teresting  to  no te th a t in  the 10th century  the nam e o f  
the B ishop o f  W inchester, who then  lived a t F arn h am  C astle an d  ow ned a  great 
deal o f  land  in  the neighbourhood , was Aelfsige. This O ld English A e was a 
sym bol (A E) representing  a vowel sound betw een a  an d  e, and  was originally  the 
T eutonic sh o rt a, the sound o f  “ a” in  “ m an ” . By 1301 it had  becom e H alfyes- 
holte and  in  1373, in  the  Bishop o f  W inchester’s P ipe Roll, we find the first 
record o f  A lice H olt. G ilbert W hite  in  1767 calls it “ Ayles H o lt” , alias “ A lice 
H o lt” ; b u t Cox in  his R oya l Forests o f  England  (1905) speaks o f  Alice H o lt as 
“ a com paratively  m odern  an d  u n fo rtu n a te  co rru p tio n  o f  A xisholt” .

Surveys

T he o ld  peram bulations an d  surveys w ere n o t m entioned in  the first 
w orking p lan  fo r A lice H o lt (Schlich 1905) and , although  they are now  difficult 
to  in terpret, it m ay be useful to  p u t them  on record.

T he earliest know n  was the  peram bu lation  “ de H alfyesholte” m ade in  
1171, in  the reign o f  H enry  II. I t  included W oolm er an d  covered ab o u t 16,000 
acres o f  country , chiefly w oodland , on  the borders o f  H am pshire, Surrey a n d  
Sussex. A  second peram bu lation  was m ade in  1300, in  the  reign o f  E dw ard  I.
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A nother survey was m ade in 1635, in the reign o f  C harles I, w hen the 
nam e was given as “ A lishoult” . T he principle in terest in  this survey lies in  its 
descrip tion  o f  the tim ber which was said to  consist m ainly o f  oak, w ith  som e 
beech and  ash : nearly all the stands are described as being “ o f  full g row th  and  
decaying” . T he tim ber was valued according to  its fitness fo r housebuild ing, 
ship-building and  cleaving a t £9,997. I t was also established ‘ th a t the tim ber, 
w ood, underw ood and thorns or bushes, were the sole p roperty  o f  the C row n, 
and th a t the neighbouring inhabitan ts had no R ight w hatever in the forest, 
except th a t o f  pasture, under the restrictions m entioned” .

T he fourth  survey, generally know n as the M iddleton  report, was m ade in  
1790 and it produced a m ap. The rep o rt was prepared  by C om m issioners 
appoin ted  to  enquire into the state and  the condition  o f  the w oods and  forests 
belonging to  the Crow n. The area o f  Alice H olt, including encroachm ents, was 
given as 2,744 acres.

Copies o f  all these surveys are now  in the C om m ission’s lib rary  a t Alice 
H olt, those o f 1300 and 1635 being included in the appendices to the M iddleton  
report.

Officers of the Forest

T he ancient governm ent o f  Alice H olt, under the F orest laws, was sim ilar 
to  th a t in o ther forests; by a L ieutenant, R anger o r K eeper, V erderers, W ood
w ards, R egarders, A gistors and  Foresters or U nder-K eepers; and  these officers 
held C ourts o f  Sw anim ote and  A ttachm ent, which to o k  cognisance o f  all 
offences done in the forest.

But the office o f  L ieutenant or K eeper o f  Alice H olt had  during  the 17th 
and  18th century been granted  on lease for lives, o r term s o f  years, w ith the 
pow er o f  appoin ting  a D eputy, and  the usual num ber o f foresters an d  under
keepers. This led to  grave abuses which cam e to  light during  the enquiries 
leading to  the M iddleton  report.

A m ongst these grantees were V iscount W allingford (1602-1629), W illiam  
Legge (1662-1699), G eneral Howe an d  his Lady R uperta  (1699-1741) an d  Lord 
Stawell (1766 onw ards). Shore, in his history  o f  H am pshire (1892), says th a t 
“ during  parts  o f  the 17th and  18th centuries, ow ing to the great speculation 
which w ent on  by R angers and  others, the country  did no t get ha lf the value o f 
the tim ber in  the H am pshire forests. M rs. R uperta  How e, who certainly had  no 
special know ledge o f  forestry, was appoin ted  R anger o f  W oolm er an d  Alice 
H o lt in 1699 and  held the office for 45 years, during  w hich tim e the coun try  got 
little an d  the R anger got m uch o f  the profits from  the tim ber on these C row n 
lands” .

Venison

In  the old days bo th  Alice H olt an d  W oolm er seem to  have been well- 
stocked w ith red and  fallow  deer. In  1271 H enry III  o rdered  the W arden  o f  the 
forest to  give G odfrey G ifford four live stags and  eight live does in  o rder to 
stock his p a rk  a t Itchel in  the hundred  o f  C rondall; an d  tw o years la ter A dam  
G u rd o n  had  to  deliver tw o stags a t W indsor Castle, as the K ing ’s ch ildren  were 
staying there. In  1276 an d  1277 the sam e keeper was instructed  to  give facilities 
to  a  royal hun tsm an  who was sent dow n w ith his dogs to  take harts  fo r the 
royal household  from  the  forests. In  the survey o f  1635 the  deer a re  said  to  be 
“ ab o u t four or five hund red  in  num ber” . G ilbert W hite, in  his N atural H istory  
o f  Selborne (1767), w hen speaking ab o u t deer, says “ a t presen t the deer o f  the 
H o lt are m uch th inned  and  reduced by the night hunters, w ho perpetually  harass
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them , in spite o f  the efforts o f  num erous keepers an d  th e  severe penalties th a t 
have been p u t in  force against them , as often  as they have been detected, an d  
rendered liable to  the lash o f  the law. N either fines nor im prisonm ent can  deter 
them ; so im possible is it to  extinguish the  spirit o f  sporting  which seems to  be 
inherent in  hum an  n a tu re .”  In  1777, when L ord  Stawell was L ieu tenant o f  the 
forest, there were ab o u t 800 fallow  deer in  Alice H olt. T he red  deer, w hich were 
apparen tly  restric ted  to  W oolm er, w ere rem oved to  W indsor ab o u t 1760, 
certainly before 1790. G enera l H ow e tu rned  o u t som e G erm an  wild boars and  
sows in  his fo rest, to  the great te rro r o f  the neighbourhood ; a t one tim e a wild 
bull o r buffalo : bu t the coun try  rose upon  them  an d  destroyed them .

Tim ber for the Navy

N o  fellings w ere m ade fo r the N avy till ab o u t 1780 when 1,777 loads o f  oak 
were supplied a t 38/- a  load. These were taken  by ro ad  to  G odalm ing  w hen the 
river W ey was navigable, and  thence to  the  dockyards on  the T ham es, a t 
D eptford . T he M iddleton  rep o rt recom m ends “ the fall o f  all tim ber th a t is fit 
for the Navy, o f  w hich there is a g reat q u an tity ” . So we m ay conclude th a t a t the 
end o f the 18th century  there was little big tim ber left.

M anagem ent during the 19th and 20th Centuries

T he forest was enclosed in 1812, and  1600 acres rep lan ted  betw een 1815 and
1825. T he old oak  we see today  is thus ab o u t 135 years’ old. F o r m any years 
the whole forest was system atically m anaged to p roduce ship-building oak , and  
heavy thinnings were m ade to  p roduce w idespreading an d  b ranchy  crow ns. 
R ecords kept between 1847 an d  1904 show  th a t £70,446 13s. 11-Jd. was received 
for forest produce during  th a t period , classified as “ flitterns an d  spalings, poles, 
bark , cordw ood or stackw ood, fagots o r bavins, underw ood, m iscellaneous 
wood, tim ber and various item s” . Bark, m ainly oak  b ark  fo r tann ing  leather, 
was the largest source o f  revenue. Between 1881 an d  1903 ab o u t 50 acres o f  the 
w orst oak areas were cleared an d  p lan ted  w ith  conifers.

In  1905 a w orking p lan  was m ade by Sir W illiam  Schlich. H is survey o f  the 
oak  w oods show ed th a t only ab o u t 300 acres were o f  first quality. O f the rem ain 
ing 1,500 acres he p roposed  th a t ab o u t 300 should  be converted  to  conifers, and  
850 felled an d  rep lan ted  w ith  oak  and  conifers, in  groups o f  oak  o r conifers 
according to  the quality  o f  the soil. In 1918 it was decided to  allocate 600 acres 
to  the grow ing o f  oak  and  1,180 acres to  conifers.

The Growing S tock

F oresters are natu ra lly  interested in  w hat their forests produce, and  Alice 
H olt has som e quite in teresting  figures.

(a) 1790. T he M iddleton  rep o rt estim ated the value o f  the tim ber (all oak 
o f  course) a t £60,000; bu t it m ade no volum e estim ate. M ost o f  this had  
undoubted ly  been felled by 1812, the year o f  the inclosure.

(b) 1903. T he forest was rep lan ted  betw een 1815 an d  1825, and  in 1903 
Schlich estim ated the hoppus volum e o f  oak  tim ber a t 1,249,600 cubic feet 
which he valued a t £78,100. Including cordw ood  an d  b ark  the forest was 
valued a t £95,020.

Sales betw een 1847 an d  1904 am ounted  to  £70,466, so the to ta l p roduction  
was £165,486, o r ab o u t one guinea per acre per annum .

(c) 1951. In  1951 all Inclosures except the S traits Inclosure were 
enum erated . All hardw oods over 6 inches quarte r-g irth  were recorded  to  the
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nearest \  inch  o f  g irth  an d  the  tim ber height to  the nearest 5 feet, a n d  the 
volum e calculated  from  volum e tables. T he volum e o f  conifers over 21 inches 
q u arte r g irth  was calculated  by m eans o f  one-ten th  acre sam ple p lo ts : there was 
one p lo t fo r every tw o acres o f  forest w hich m eans th a t 5 per cen t o f  the  forest 
was sam pled.

T he resu lt show ed a  standing volum e o f  hardw oods (stem w ood over bark) 
o f  1,219,000 hoppus feet, o f  w hich 1,138,000 was oak. The volum e in  the 
coniferous areas was 679,000 hoppus feet, the m ain  species being Scots and  
C orsican pine, E u ropean  larch  an d  D ouglas fir.

T he oak  figures show ed th a t during  the 50 years o f  the p lan  the area  under 
oak  h ad  been reduced by ab o u t a half, but th a t the volum e o f  oak  tim ber was 
only a  little less th a n  the 1903 estim ate.

T he age-class d istribu tion  was n o t a t all satisfactory  in  th a t as m uch  as 
88 per cen t o f  the conifers were below the age o f  th irty , an d  only 15 per cen t o f  
the hardw oods, o f  w hich oak  form ed 90 per cent, below 120 years. S tocking 
was on the w hole good th roughou t the forest, the oak  areas averaging 2,000 
hoppus feet to  the  acre.

Rates of Growth

A few figures on  the present rates o f  grow th m ay be o f  interest.
In  the new  conifer areas the pines are doing well. A  C orsican crop  aged 69 

in  1954 was quality  I, w ith  a m ean height o f  101 feet, an d  a Scots p ine crop  o f 
the sam e age was 85 feet. T he W eym outh  plot, despite the ravages o f  blister 
rust, has a very high volum e: trees th a t have survived are grow ing very fast and  
have a m ean  height o f  60 feet and  a m ean quarte r-g irth  o f  9 inches a t the age o f 
48.

Figures fo r the p as t ra te  o f  grow th o f  oak  have been calculated, b u t they 
are n o t a  guide to  w hat o ak  could do in  Alice H olt because the trea tm en t it was 
given in  the p as t was, in  a sense, faulty. Trees were grow n wide a p a rt when 
young, to  p roduce those large branches on the trunk  so m uch in  dem and by the 
N avy. Subsequently  w hen the crowns closed up  these low er branches died and  
th e  trees w ere a ttacked  by the p ipe-ro t fungus (Stereum  gausapatum). In  the 
new  young crops o f  oak, the spacing has been close enough to  m ake the boles 
cleaner an d  less branchy, and  consequently in  fu tu re  the danger o f  dead  branch  
stubs, and  attacks by this fungus, will be greatly reduced.

W hat has com e ou t o f  the data, however, is the certain ty  th a t the m ature 
oak , now  ab o u t 130 years (from  the plantings between 1815 an d  1825 follow ing 
the  Inclosure) can n o t be left standing m ore than  ano ther 20 to 30 years w ithout 
serious deterio ration .

The “ Grindstone”  Oak

L astly  I  m ust n o t forget to  say som ething ab o u t the fam ous G rindstone oak. 
I t  used to  stand  in  C om partm en t 23, near the Bucks H orn  O ak ; and  the rem ains 
o f  its ro o t system  are  still to  be seen. In  the C om m issioners’ rep o rt o f  1790 it 
was described as “ an  ancient and  decayed tree and  one o f  the largest trees in 
E ngland, m easuring ab o u t 34 ft. an d  a half a t 5 ft. from  the g round  and  
com puted  to  con ta in  27 loads o f  tim ber” . U nfortunately  this grand old tree was 
“ set alight to  by boys an d  b u rn t to  the g round” ab o u t 50 years ago ; b u t an 
engraving o f  it by C harles Seawell o f  M arelands is still hanging in  the offices o f  
the F arn h am  C ouncil. As the C om m issioners said, it proves w hat A lice H olt 
“ is capable o f  p roducing, if  properly  taken  care o f” .



NUMBER TWENTY-FOUR 1955 33

T H E  B E N M O R E  F O R E S T  G A R D E N

By S. R. P. W R A Y  
Ganger, Research Branch

T he object o f  the F o rest G arden  a t Benm ore, Argyll, is to  grow  stands o f  
tim ber trees un d er forest conditions in  a  high rainfall area  o f  the  w est o f  S cot
land. T he garden  contains approxim ately  200 acres on  a  hillside, rising from  
sea level to  1,000 feet, and has a  south-w esterly aspect. A t presen t there are 
between ninety an d  a  h und red  different species o f  conifers an d  hardw oods 
contained in  the garden  in  individual plo ts, an d  each year show s the in troduction  
o f  m ore species.

T he general princip le o f  p lo t lay-out is the division o f  the garden  in to  
several genus blocks. Som e plots, w hich w ere p lan ted  pre-w ar, a re  grow ing 
outside their p ro p er genus block, b u t are reta ined  as g round  cover an d  trea ted  
as tem porary  plo ts, w hich are likely to  be felled to  m ake room , w hen required , 
for new species to  be in troduced  in to  th a t particu la r block. N o  species is 
considered a failure in  the forest garden until it has failed a t least tw ice; the 
plantings having been in  separate  years and  on different soil types.

N ew  plots are a t least one qu arte r o f  an  acre in  size, b u t sm aller p lo ts are 
acceptable fo r very ra re  species such as the sm all g roups o f  Eucalyptus  now  
being tried, o r fo r very short-grow ing trees, such as certain  hardw oods which 
are n o t expected to  a tta in  fifty feet a t m aturity . T here are also specim en tree 
groups w hich m ay con ta in  as little as two trees o r even one. Shapes o f  plo ts m ay 
be irregular, b u t plots are no t m ade too  elongated  as this m ay tend to  bring ab o u t 
a false im pression, in  record  form , o f  the general cond ition  o f  the  plot. 
Irregular b lank  spaces are in terspersed am ong the p lo ts in  o rder to  provide 
viewing points, and  path s n o t less th a n  tw enty feet w ide are specified between 
p lo t borders.

P lots are tallied by m eans o f  lead tally strips, fixed on  the side o f  posts, 
three or four inches square, an d  facing in  tow ards the p lo t. These tallies give 
sufficient in fo rm ation  perta in ing  to  the p lo t as regards p lo t num ber, p lan ting  
year, L atin  and  English nam es, iden tity  num ber and  origin o f  seed. Tally posts 
are positioned  a t p lo t corners except in  the case o f  specim en tree groups, where 
a single sm all post, tw o inches square, is p laced before the group, o r individual 
tree, as the case m ay be, an d  carries along  w ith the tallies the add itiona l letters 
“ S .T .” (specim en tree) a t the top.

All p lo ts in the garden  are  ind icated  on  a twenty-five inch to  the mile m ap 
as soon as p lan ted . A t th a t tim e they are ou tlined in  pencil only. A t the  end  o f 
the first grow ing season they are shaded in pencil and  cross-shaded a t the end o f 
the second grow ing season. By the end o f  the th ird  grow ing season they can 
usually be considered to  be established and  are then  outlined  in  ink  on  the m ap 
and shaded w ith the ir genus represen tative colour. T em porary  plots in  the 
garden are m arked  w ith pencil only on  the m ap an d  are thus distinguished 
from  the co loured  perm anen t plots.

M ost o f  the p lo ts in  the forest garden  are as yet too  young to  prove th a t the 
plants in  them  m ay be o f  any real value fo r use as forest trees, a lthough  som e 
even in  the young  stages have taken  well to  the site an d  look  m ost prom ising. 
F o r exam ple, in  a p lo t o f  Pinus banksiana, p lan ted  in  1950 on  an  exposed site a t 
an  elevation o f  800 feet, the  p lan ts were topp ing  four an d  a  h a lf  feet a t the end 
o f  the 1952 grow ing season, w ith  alm ost full stocking, an d  they are healthy  and 
vigorous. I t  m ay be o f  som e in terest to  no te th a t the  p lan ts were p it-p lan ted
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one-plus-one from  W areham  nursery. T he site was hea ther an d  bracken. 
M any o f  the Eucalyptus in the garden are also thriving well.

Benm ore F orest G arden  is enclosed by a deer, sheep an d  rab b it p ro o f  fence 
a n d  any rabb its w hich m ay enter, as young ones m ay do in the early  sum m er, 
a re kep t dow n by the trapper. U nfortunately , however, no safe m ethod  o f 
dealing w ith the vole m enace can  be pu t in to  practice. Som e o f  the 1953 
plantings have already suffered from  this source. T he dam age in one sm all p lo t 
o f  Ailanthus glanclulosa was so bad  th a t alm ost all the plants were com pletely 
stripped  o f  bark . Plots o f  N orw ay spruce and  D ouglas fir have also been pretty  
severely dam aged.

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

This Account is one o f  the classics o f  British forestry , but 
copies o f  the original book, published by C. G. Sicley o f  Perth  
in 1833, are so scarce that our readers m ay appreciate this 
abridged account. I t  was contributed by M r. J. D. M atthews,
D istrict Officer, Research Branch. The author o f  the original 
work is unknown, but it was prepared at the request o f  the 
Trustees o f  John, Fourth D uke o f  A tho l I, who was born in 
1755, succeeded to the estates in 1774, and died in 1830.

The Scotch acre, used throughout this account, is equal to 
about 1.2 sta tu te acres— Editor.

A s the Larch is a p lan t which grows naturally  in elevated situations, am ong 
the central alpine ranges o f  the C ontinen t o f Europe, it were reasonable to  expect 
th a t it shou ld  grow  w ith vigour in any other alpine country , the m ean tem pera
tu re  o f  which is n o t m aterially  below th a t o f  its native site, and  the m ountains o f  
w hich could afford due shelter from  the influence o f  the sea air. T he sam e 
result, even before the actual experim ent o f  transp lan ting  the larch  should  have 
been attem pted , m ight also reasonably  be expected to be exhibited in  any 
country , the clim ate o f which is sim ilar to  tha t o f  the elevated p art o f  the native 
country  o f  th a t tree, w hether the sim ilarity should arise from  an  a ltitude above 
the  level o f  the sea, o r from  a higher parallel o f  latitude. In  this country  the 
results o f experience accord  exactly w ith the expectations o f  reason. T he larch  
in  G rea t B ritain  has grow n w ith vigour in all the m oun tainous districts in  which 
it has been p lan ted , and has acquired  its greatest developm ent in situations 
rem oved from  the im m ediate influence o f  the sea air. W here it has exhibited 
itself in a dim inutive state o f  grow th, has been near the sea shore, an d  on  soils 
quite unsu ited  to  its nature . In  such cases the failure m ust be ascribed n o t to  the 
n a tu re  o f  the m aterials experim ented on, but to  the m isapplication  o f  the tests 
em ployed. Enough, how ever, has already been achieved, by m any individuals, 
in  rearing  the larch  to  perfection, to  encourage m any m ore to  follow  their 
exam ple; and thus create a great source o f em olum ent to  individuals, an d  o f 
in te rnal strength  to  the nation.

T here is no nam e th a t stands so high in the lis t o f  successful p lanters as th a t 
o f  the  la te John , D uke  o f A tholl. It is true, few people possess the fo rtune an d  
p roperty  w hich his G race d id ; bu t how  m any are there who do possess them , an d  
w ho “ never th ink  o f  these th ings” ; and  how  m any groups o f  m oun ta in  ranges 
a re  there in  B ritain, w hich rear their bare and sterile sides to  the strife o f  the 
elem ents, while those o f  A tholl are clo thed w ith the beautifu l and  stately  p ro 
ductions o f  the vegetable kingdom . The contem plation  o f  this forest scenery
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excited a n a tu ra l w arm th  in  the  b reast o f  h is G race, and  w hich he thus notes 
dow n in his m em orandum -book : “ D rove up  to  L och O rdie, an d  hom e by the 
back o f  C raig-y-barns, every way m uch gratified w ith the grow th o f  the larch  
an d  the spruce,— a very fine, g rand, p icturesque drive, n o t to be equalled  in  
Britain. The extent o f  the drive th rough  w oods o f  m y ow n planting , from  one to  
forty  years old, is fifteen miles” . W ere even the less im provable parts  o f  sm aller, 
properties clo thed  w ith a fo rest-m antle o f  larch, they w ould develop in  the 
course o f  tim e new sources o f  w ealth to  their p roprie to rs, o f  greater value than  
the discovery o f  a  d iam ond-m ine, o r o f  th a t o ther inflam m able m ineral which is 
said to  be the rem ains o f  pre-existing forests. N o  language o f  exaggeration  is 
requ ired  to  indicate the p robab le  value resulting from  the p lanting  o f  the larch. 
Sober calcu lation  will w ork  ou t products, surprising  to  those w ho have never 
th o u g h t o f  the subject.

The late D uke plan ted , in  the last years o f  his life, 6500 Scotch acres o f 
m ounta in -g round  solely w ith the larch, which, in  the course o f  seventy-two 
years from  the tim e o f  p lanting , will be a forest o f  tim ber fit for the building o f 
the largest class o f  ships in his M ajesty’s navy. It will have been th inned  ou t to  
ab o u t 400 trees per acre. E ach tree will con ta in  a t the least 50 cubic feet, o r 
one load o f  tim ber, which, a t the low price o f  one shilling per cubic foot, only 
one-half o f  its present value, will give £1000 per acre, o r in  all a  sum  o f 
£6,500,000 sterling. Besides this, there will have been a re tu rn  o f  £7 per acre 
from  the thinnings, afte r deducting  all expense o f  th inning, and  the original 
outlay  o f  planting . F u rth e r still, the land  on  w hich the larch  is p lan ted  is no t 
w orth  above 9d. to  Is. per acre. A fter the thinnings o f  the first th irty  years, the 
larch will m ake it w orth  a t least 10s. an  acre, by the im provem ent o f  the 
pasturage, upon  w hich cattle can be kept sum m er and w inter.

T he D uke rem arked , in  1815, before he had  com m enced p lan ting  his g reat 
larch forest, in an tic ipation  certainly, b u t no t in  ungrounded  expectation, th a t 
“ if one-fourth  p a rt o f  the p roduct o f  2,600,000 larches arrive to  m atu rity  in  
seventy-two years, by the tim e the present century  expires, it will supply all the 
dem ands required  by G rea t B ritain  for w ar o r com m erce. T he success which 
has attended  o u r efforts will p robab ly  induce, an d  indeed has induced, m any 
already to  p lan t to an  extent w hich will not only m eet the w ants o f  G reat 
Britain, bu t enable her, possibly w ith  a century, to  export w ood to  an  im m ense 
am ount. U nder these circum stances, the prices o f  w ood for sh ip-building may, 
and probably  will be, m uch decreased a t the sam e tim e. The grounds I have 
plan ted  and  intend to  p lant, I consider adm irab ly  calcu lated  to  p roduce the 
best w ood; and  I th ink , too, th a t my p lan ta tions will be the first in the m arket 
for a  num ber o f  years, to  any considerable ex ten t; and, lastly, the greater 
quantity , though  o f  less price, will m ake up and  probab ly  be productive o f  an  
incom e to a m uch greater am o u n t than  th a t o f  any subject in  the kingdom . 
T he price o f  larch-w ood will, no, dou b t always be regulated  according to  the 
dem and ; bu t I have no hesita tion  in  saying, th a t the price, when the w ood is 
thoroughly  know n, will long continue superior to  the best foreign fir-tim ber, and  
little inferior to  the o ak .”

Introduction of the Larch

T he la rch  is m entioned  by P ark in son  in his Paradisus so early as the year 
1629; bu t it was then  “ nursed up  b u t w ith a few, and  those lovers o f  rarities” . 
Evelyn, in  the la ter editions o f  his Silva, published a t the close o f  the 17th 
century, alludes to  specim ens o f  the larch  tree then existing near Chelm sford 
in  Essex, “ o f  good s ta tu re” , w hich “ sufficiently rep roach  ou r n o t cultivating  so 
useful” a species o f  tree. F o r m any years after this, larch  con tinued  to  be
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cultivated m erely fo r curiosity, o r as an  ornam ental tree. T ill tow ards the 
m iddle o f  the 18th century, no one appears to  have though t o f  p lan ting  it w ith 
the view o f profit, o r to  have regarded it as calculated to  afford tim ber fo r the 
purpose o f  civil an d  naval architecture. The Rev. M . H arte , w ho w rote ab o u t 
1770, m entions th a t “ forty  years ago (i.e. ab o u t 1730) som e larch  trees in  
E ngland  w ere bearing cones every season” . G oodw ood, the p roperty  o f  the 
D uke  o f  R ichm ond, was probab ly  the first place a t which it was p lan ted  as a 
forest tree, an d  even there it was only in  small num bers.

T here is m uch greater certainty regarding its in troduction  in to  S cotland  in  
1738. In  th a t year, M r. M enzies o f  M egeny, in  G lenlyon, b rough t a  few sm all 
plants o f  it in  his po rtm an teau  from  L ondon, five o f  which he left a t D unkeld , 
an d  eleven a t Blair in  A tholl, for Jam es, the second D uke, the g rand father o f  the 
late John , F o u rth  D uke o f  A tholl. The five were p lan ted  in  the law n a t D unkeld , 
in an  alluvial gravelly soil abound ing  w ith rounded  stones, and  in  a  sheltered 
s ituation  a t an  elevation o f  40 feet above the River Tay, an d  130 feet above the 
level o f  the sea. Tw o o f the five were felled by the late D uke in  1809, an d  one 
had  been cut, by m istake by the gardener ab o u t tw enty years before, an d  m ade 
in to  mill-axles. O f the tw o felled in  1809, one, contain ing 147 cubic feet o f  
w ood, was sent to  W oolw ich D ockyard , and  form ed in to  beam s for the repa ir 
o f  the Serapis store-ship. T he o ther, con tain ing 168 cubic feet, was bough t on 
the spo t by M essrs. Symes and  C om pany, ship-builders, Leith, a t 3s. per foot, o r 
£25: 4s. the tree. The tw o w hich rem ain  are still grow ing in  great vigour. T he 
one is above 11 feet, the o ther above 12 feet in  girth , a t fou r feet from  the 
g ro u n d ; and the largest, according to  a m easurem ent m ade by a  professional 
gentlem an in  the sum m er o f  1831, contains 350 feet o f  tim ber. The eleven 
w hich were p lan ted  a t Blair, a t an  elevation o f  500 feet above the level o f  the sea, 
m easured in  1817 from  8 to  12 feet in g irth . The in terest which attends the fate 
o f  th a t w hich is first in troduced  in any useful branch o f  industry, in any country , 
will gladly treasure up  these facts regarding the oldest and largest larches in 
Scotland as im portan t.

In  1740, six larch  p lants were brought up  in  the green-house a t D unkeld , 
an d  n o t appearing  to  thrive in  it, they were p lan ted  out, th ree on  each side o f  the 
greenhouse. They h ad  evidently suffered from  the w arm th  o f  the house, and  
though  they are now  fine trees o f  7 feet in g irth , and are ninety years o f  age, they 
are m uch sm aller th an  m any larches th a t were p lan ted  after th e m ; it is no t 
m entioned  w hether they had  been raised from  the seed. As five h ad  been 
plan ted  in  the open air two years before, and  m ust have been thriving, it is 
difficult to  account fo r their being p u t in to  the greenhouse, except on  the 
supposition  th a t they had  been raised from  the seed.

Between 1740 an d  1750, D uke Jam es p lan ted  350 larches a t D unkeld , a t an  
elevation o f  180 feet above the level o f  the sea, an d  873 a t Blair, am ong lim estone 
gravel, in  a sheltered situation , w hich was w orth  from  20s. to  30s. per acre, a t  an  
elevation above the sea n o t exceeding 560 feet. All these larches were p lan ted  
in  the  o rnam ental g round  around  D unkeld  H ouse an d  A tholl H ouse, the two 
residences o f  his G race. So situated, and in  regular rows wide part, they were 
evidently in tended m ore as a  trial o f  a new species o f  tree, th an  for forest tim ber. 
But, in  1759, D uke Jam es p lan ted  700 larches, over a space o f  29 Scotch acres, 
interm ixed w ith o ther k inds o f  forest trees, w ith the view o f try ing the  value o f  
the larch  as a  forest tree. This p lan ta tion  extended up the face o f  a hill from  200 
to  400 feet above the level o f  the sea. T he rocky g round  o f  w hich it was com 
posed was n o t w orth  above £3 a  year altogether. I t was covered w ith  loose and  
crum bling m asses o f  m ica-slate. This m ay be considered the first a ttem p t a t 
m oun ta in  p lan ting  in  Scotland. A ccording to  the fashion o f  the tim e, the trees 
were arranged  in  rows, an d  they converged tow ards a sm all piece o f  w ater in  the
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centre like radii. This concluded the w hole attem pts a t p lan ting  by D uke 
Jam es. Before he died, how ever, in January  1764, he had  tried  the quality  o f  the 
larch as tim ber, an d  was qu ite satisfied o f  its superiority  over o ther firs, even in 
trees o f  only eighteen o r nineteen years old.

T o show  how  well this p lan ting  throve, a larch  was cut o u t o f  it by the 
F o u rth  D uke in 1816, aged fifty-seven years, fo r naval purposes, which contained  
74 cubic feet o f  tim ber, and was sold exclusive o f  all expense a t 2s. 6d. per foot, 
o r £9: 5s. the tree. “ I d o n ’t believe” , says the late D uke, in  speaking o f  this very 
p lan tation , “ there is an o th er species o f  tree in  the 29 acres, oak  included, except 
a few spruces, th a t w ould bring a guinea. Som e o f  the spruces m ight contain  
from  30 to  40 feet, and  be w orth  2s. per fo o t” .

John , th e  T h ird  D uke, succeeded his father in  1764. I t was he w ho first 
conceived the idea o f  p lan ting  larch  by itself as a forest tree, an d  o f  p lanting 
the sides o f  the hills ab o u t D unkeld . The form er o f  these ideas was p u t in to  
execution in  1768, by the p lan ting  o f  3 acres w ith  larches alone on C raigvinian, 
above the w ood w hich D uke Jam es p lan ted  on  the sam e hill in  1759, a t an  
altitude o f  from  100 to  200 feet above it, o r 500 o r 600 feet above the level o f  the 
sea, on  soil th a t was no t w orth  Is. per acre. T he la tte r  idea o f  D uke Jo h n  was 
effected by the inclosing o f  a considerable extent o f  g round  for the  p lan ting  o f  
mixed w ood, as 190 acres on  C raig-y-barns, 30 acres a t Callie, 30 acres a t 
H augh-end, 90 acres on  C raigvinian, 25 acres o f  the H erm itage p lan ta tion , and  
several sm all clum ps, including in all 5 to  6 acres, all a t D unkeld , and  near 300 
acres a t Blair, form ing a to ta l o f  665 acres. O f these he finished the p lan ting  o f  
410 acres before his d ea th  in  1774.

The greatest obstacle to  the progress o f  the D uke Jo h n ’s (the T h ird  D uke) 
p lanting was the scarcity, an d  consequent dearness, o f  the larch plants. He had  
raised a  few p lants h im self from  the cones gathered from  som e trees a t Blair, 
which began to  bear fru it a t the com m encem ent o f  his opera tions; but this supply 
d id no t exceed 1,000 p lan ts in  a  season. A t the sam e time, th ree and  four years 
transp lan ted  larch  was selling in the nursery grounds as high as 6d. per plant. 
All th a t could  therefore be ob ta ined  fo r p lan ting  d id  n o t exceed fifty p lan ts per 
acre in the large p lan ta tio n s; and the rest o f  the quantity , am ounting  to  4000 
plants per Scotch acre, th a t being the allow ance o f  p lants to  the acre a t th a t tim e, 
were m ade o f  the Scotch fir and  the different kinds o f  hard  w ood. T he la rch  was 
planted  a t a  height n o t exceeding 600 feet, an d  the Scotch fir a t 900 feet above 
the level o f  the sea. A no ther difficulty w hich the D uke Jo h n  had  to  encounter 
was from  the broom , furze, jun iper, an d  heath, w hich flourished abundan tly  in 
the region a llo tted  to  the larch, an d  w hich h ad  n o t been entirely  erad icated  
before the p lan ting  began. T he broom , though  indicative o f  a good soil for 
larch, is a troublesom e p lan t to  young  trees, its long sw itch-like elastic twigs 
w hipping the ir tops violently in w indy w eather. T he furze w ith its th ick  set 
spiny branches sm others o r draw s in  p rem aturely  the young  trees. These, an d  
m any o ther obstacles, w ould no d o u b t have been rem oved by the D uke Jo h n  
had he had  leisure to  a ttend  to  p lan ting  only; b u t having been obliged to  be 
frequently in  L o ndon  regarding his title, an d  the  affairs o f  the Isle o f  M an, his 
a tten tion  was otherw ise occupied fo r the greater p a r t o f  the sh o rt tim e which he 
enjoyed his p roperty . '

Such w ere the sta te  an d  extent o f  the larch  p lan ta tions a t D unkeld  and  
Blair w hen the F o u rth  D uke  succeeded his fa the r in  1774.

Development of the Atholl Plantations
T he first object o f  the F o u rth  D uke was to p lan t the 225 acres w hich form ed 

a p a r t o f  the p lan ta tions th a t w here left unfinished by his fa ther a t his dea th  in 
1774. This, w ith  som e larches p lan ted  ab o u t the Loch o f  the Lows, occupied



38 JOURNAL OF THE FORESTRY COMMISSION

him  so long as the year 1783. This delay was owing to  the difficulty o f  ob ta in ing  
larch  plants, all the num ber th a t could be ob ta ined  during  th a t tim e am oun ting  
only to  279,000.

Observing the rap id  grow th and  hardy natu re  o f  the larch  tree, the D uke 
determ ined  on extending the sphere o f  its occupation  to  the steep acclivities o f  
m oun ta ins o f  greater altitude than  any th a t had yet been tried. H itherto  the 
larch  had  chiefly been p lan ted  along w ith o ther trees. But the D uke enclosed 
a space, including 29 acres, on the rugged sum m it o f C raig-y-barns, an d  plan ted  
a stripe, consisting entirely o f  larch am ong the crevices and  hollow s o f  the rocks 
w here the least soil could be found. A t this elevation none o f the larger kinds o f  
na tu ra l p lan ts grew, so th a t the ground required no previous p rep a ra tio n  or 
clearing. A fter 1774, larch  p lants fell in price from  6d. a p lan t to  35s. per 
thousand , two an d  th ree years transp lan ted , and  ranging from  2 to  3 i feet in 
height. The expense o f  inclosing and p lanting  a t this tim e was the sam e as in the 
tim e o f  D uke John , nam ely, £1 19s. U  per acre. This alpine p lan ta tio n  was 
form ed in 1785 an d  1786.

F rom  1786 to 1791, the D uke planted  480 acres at D unkeld , the greater p art 
o f  w hich was only sprinkled  w ith larch from  6 feet to  30 feet asunder, owing to 
the difficulty o f  procuring  a sufficient num ber o f p lan ts; and 200 acres a t Blair, 
w hich were p lan ted  w holly o f larch, a t 6 feet apart. T he num ber o f  larch  p lants 
consum ed in  these p lan tations in the five years was 500,000. W ages rising a t this 
period, and  there being a greater substitu tion  o f  larch for Scotch fir, the expense 
o f  p lan ting  was considerably increased. T hat, w ith the inclosing am oun ted  to  
£2 10s. 6d. per acre. T he pitting  alone cost 10s. 6d. per acre.

In  eight years from  1791 to  1799, the D uke still con tinued  to  dim inish the 
num ber o f  Scotch fir, and  to increase tha t o f  the larch; in this tim e the banks o f 
the B ruar W ater, extending to  70 Scotch acres a round  the beautiful w ater-fall 
were p lanted . I t is no t unlikely th a t the H um ble Petition o f  Bruar Water,

“ To shade its banks w i’ tow ering trees 
A nd bonnie spreading bushes,” 

so well expressed in the w ords o f  the poet Burns, m ight have had  the effect o f  
draw ing his G race’s a tten tion  the sooner to  the em bellishm ent o f  this delightful 
spot. A t Logierait, Inver, and  D unkeld , the space altogether p lan ted  extended 
to  800 acres, 600 o f  which were entirely o f  larch, bu t only p lan ted  so thick, from  
a paucity  o f  p lan ts, as merely to  leave, after a scanty thinning, a sufficient 
num ber o f  trees for naval purposes. The D uke’s desire to  extend his p lan ta tions 
solely w ith larch, in elevated situations, had  to struggle very severely and  painfully 
against the scarcity o f  plants th a t prevailed in the country , even a t this period, 
w hen the value o f  the larch  tree was begun to be appreciated. T he expense o f  
p lan ting  this piece o f  g round was the sam e as the last, and the num ber o f  larch 
p lan ts consum ed in  it only am ounted  to 800,000 and even this num ber was 
ob ta ined  w ith  great difficulty.

Still observing w ith satisfaction and adm iration  the luxurian t g row th o f  the 
larch  in all situations, and its hard ihood  even in the m ost exposed regions, the 
D uke  still farther resolved in pushing entire larch p lan tations to  the sum m its o f  
the h ighest hill. T he Scotch fir, th a t was p lan ted  a t 900 feet above the sea, was 
beet up ten  years afterw ards by the late D uke w ith larch, as an  experim ent. 
In  1800, w hen the D uke was anxious still farther to  extend his larch  p lan ta tions 
the effect o f  this experim ent confirm ed him  in an  opinion which he had  
previously conceived, o f  the very hardy  natu re  o f  the larch  p lant. These Scotch 
firs, in  a period o f  near forty  years, had only a ttained  a height o f  5 or 6 feet, 
— while the larch, w hich had  been plan ted  ten year after am ong them  were from  
40 to  50 feet. N ine  h undred  feet was an  elevation a t which larch  was supposed
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incapable o f  vegetation. A  favourab le circum stance, too , occurred  in  1800, 
w hich concurred  w ith the resu lt o f  the above experim ent to  give an  im pulse to  
the com m encem ent o f  a  g reat undertak ing  in  p lanting.

In  th a t year several o f  the farm s a t D unkeld  fell ou t o f  lease, an d  as they 
were all in m iserable condition , his G race to o k  them  in to  his ow n hand , to  
im prove them , and  to  build su itab le farm -houses an d  offices on  them . This 
circum stance gave the D uke the com m and  o f  a  range o f  m oun ta ins, ex tending  
from  the edge o f  C raig-y-barns, over a space o f  g round  o f  1,600 Scotch acres. 
This space included a com m onty , the rights o f  w hich the D uke bough t up. It 
form ed the back g round  to  the farm s which the D uke had  taken  in to  his hands. 
It was situate  from  900 to  1,200 feet above the level o f  the sea. Its soil, presen ting  
the m ost barren  aspect, was strew ed over thickly w ith fragm ents o f  rocks, an d  
vegetation o f  any k ind  scarcely existed upon  it. “ T o endeavour to  grow  ship- 
tim ber” , rem arks his L ordship , “ am ong rocks an d  shivered fragm ents o f  schist, 
such as I have described, w ould have appeared  to  a stranger extrem e folly, an d  
money throw n away. But, in the year 1800, I had  for m ore th an  twenty-five 
years so w atched and adm ired the hard ihood  and  the strong  vegetative pow ers 
o f  the larch, in m any situations as barren  an d  as rugged as any p art o f  this range, 
though no t so elevated, as qu ite satisfied me th a t I ought, having so fair an  
opportun ity , to  seize it” .

D uring the sam e period in which the D uke  p lan ted  the above m oun ta in  
range he also p lan ted  400 acres in o ther situa tions; 150 acres a t H aughend, an d  
259 acres ab o u t the Loch o f  the Lows. These m ake a to ta l o f  2,409 Scotch 
acres, 1,800 o f  which consisted  solely o f  larch, and  300 acres o f  this la tte r am o u n t 
occupied a region far above the grow th o f  the Scotch fir. These p lan tations, 
in inclosing and p lanting , occupied the long p erio d  o f  years from  1800 to 1815. 
This delay arose greatly from  the difficulty o f  ob ta in ing  larch  plants, an d  which 
only perm itted  them  to be p lan ted  to  a thickness o f  from  1,500 to 1,800 per acre. 
F rom  a different m ode o f  p lan ting  being adop ted , however, and  the selection 
o f plants o f  an  earlier age, an  account o f  b o th  o f  which will be afterw ards given, 
the cost o f  fencing and  p lan ting  this extensive range o f  g round  did n o t exceed 
10s. 6d. per acre.

H aving no d o u b t w hatever o f  the successful g row th o f  the larch in very 
high situations, the D uke still farther pursued his object o f  covering all his 
m oun ta inous regions w ith th a t valuable w ood. A ccordingly, a space to the 
northw ard o f  the one last described, con tain ing  2,959 Scotch acres, was 
im m ediately inclosed, an d  plan ted  entirely w ith  larch. This tract, lying generally 
above the region o f  broom , furze, jun iper, and  long heath, required  no artificial 
clearing. A n im proved m ode o f  p lan ting  was em ployed here, th a t o f  using young 
plants only, two or three years seedlings, and p u t in to  the g round  by m eans o f  
an instrum ent invented by the D uke, instead o f  the com m on spade. This change 
o f arrangem ent facilitated the operations, and, a t the sam e tim e, greatly increased 
the supply o f  the plants, so as to  enable the w hole g ro u n d  to  be p lan ted  in  three 
years, from  the 4 th  D ecem ber 1815, to  the 2nd D ecem ber 1818. The increased 
num ber o f  p lants per acre, an d  the high price o f  the p lan ts, enhanced the cost to  
16s. 8d. per acre, for inclosing and  p lan ting  this fo rest o f  L och Ordie, so nam ed 
from  a beautifu l sheet o f  w ater in it, o f  100 acres extent.

In  1824, the grow th  o f  the larch  in  L och O rdie forest having greatly 
exceeded the m ost sanguine hopes an d  expectations o f  the D uke, he determ ined 
he w ould ad d  on to  it an extensive adjoin ing trac t, consisting o f  2,231 Scotch 
acres, denom inated  Loch H oishnie . T he p repara tions o f  fencing, clearing  
where th a t was necessary, m ak in g  roads, an d  p rocu ring  p lan ts from  different 
nurserym en, occupied the tim e till O ctober 1825, when the p lan tin g  com m enced,
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an d  was carried  on  in  good earnest; an d  the w hole was finished by D ecem ber
1826. T he fencing and  plan ting  cost 15s. per acre. T here was no  p lan ta tio n  
w hich his G race had  executed th a t gave him  so m uch satisfaction  in  the w ork  as 
th a t o f  the forest o f  Loch H oishnie.

T he p lan ting  o f  this forest appears to  have de-term inated  the labours o f  the 
F o u rth  D uke  in  p lan ting ; though  it is highly probable, from  his g reat desire to 
extend his larch  woods, and  particularly  from  the follow ing entry  in  his private 
d iary, th a t he in tended still fa rther to  prosecute th em :— “ W ednesday 28th July, 
1824-—M r. U rq u a rt, the nurserym an a t D undee, w ent up  to  Loch O rdie with 
m e. H e is to  furnish  50,000 one-year-old transp lan ted  larch, and  1,000,000 o f 
seedlings, 500,000 o f  w hich he engages to  transp lan t, and to  be ready  to  pu t into 
th e  g round in  the au tu m n  o f  1825, and to  deliver the rem ainder as seedlings. 
These, w ith 100,000 transp lan ted  seedlings, to  be furnished by D onaldson  at 
D unkeld , an d  500,000 m ore in au tum n  1825, w ith w hat I shall try  an d  collect 
otherw ise, will m ake good beginning in  my new forest o f  6,000 acres” .

T he to ta l am o u n t o f  larch  plants, m ixed or unm ixed w ith  o ther kinds, 
p lan ted  by the three D ukes, will am oun t to  the enorm ous num ber o f  14,096,719 
p la n ts ; and , if  we allow  2,000 plants per acre for the am oun t th a t was m ixed with 
o ther kinds o f  trees, these w ould occupy a space, if  p lan ted  alone o f  larch, o f 
533 acres, so th a t the w hole extent o f  g round  occupied by larch  am ounts to  
8,604 Scotch acres, o r 10,324 acres im perial.

Jam es, the Second D uke (1690-1764), had  little opportun ity  o f  in troducing  
im provem ents in  planting . T he properties o f  the new  tree, larch, were n o t so 
well know n by him  as to  stim ulate him  to  an extension o f  its culture. He followed 
the fashion o f  the day, o f  placing trees in parallel rows, in  diverging rays from  a 
centre, an d  in  quincunces. G usts o f  wind, having free access th rough  these 
alleys, blew dow n m any thousands o f  the Scotch firs, and  broke dow n as m any, 
their heavy heads and  superficial hold  o f  the soil, rendering them  unfit to  resist 
the effects o f  a  strong  gale. To D uke Jam es, however, belongs the h o n o u r o f 
having in troduced  the larch  into the w oods o f  A tholl; and the experim ents which 
he m ade w ith it, lim ited as they m ust necessarily have been, convinced him  tha t 
it was a valuab le species o f  tim ber.

Preparing the Ground

John , the F o u rth  D uke, conceived the grand  idea o f  clothing all the beau ti
fully diversified grounds a ro u n d  D unkeld  w ith w ood ; and  w ith this laudable 
in ten tion , ven tured  to  place the larch in considerably elevated situations. He 
always judiciously  inclosed the ground th a t was allo tted  to  p lan ting ; bu t not 
having sufficiently cleared o f  the larger growing natu ra l shrubs, such as b room , 
furze, jun iper, an d  long heath, they grew up and choked m any o f  the larch  plants. 
T his destruc tion  was the m ore easily effected, as the larch  p lants were inserted 
in to  pits, and  were three or four years transp lan ted  ou t o f  the seed-bed. H aving 
been tall an d  n o t very strongly roo ted , they could no t contend  w ith the na tu ra l 
plants, which sho t up  vigorously from  the old roots.

Seeing the advantages o f  enclosing the g ro u n d  before p lan ting  it, as 
practised  by his father, in  preserving the w oods from  the depredations o f  m en 
an d  anim als, he enclosed every piece o f  g round substantially  w ith a  high 
stone wall, d ry  built, fo r w hich there was abundance o f  excellent m aterials 
on  the spot, before it was p lan ted . Seeing also the d isadvantages o f  allow ing 
the  wild shrubs to  in terfere w ith the grow th o f  trees, he had  them  all previously 
rem oved by burning, pulling an d  eradicating. These shrubs never grow  to  a 
troublesom e height a t an  elevation exceeding 700 feet above the level o f  the sea.
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A t low er levels m ost o f  them  grow  from  10 to  12 feet in  height, the ju m p er 
pushes o u t strongly, an d  even the  h ea th  a tta in s to  the heigh t o f  upw ards o f  two 
feet. Feeling, too , the  inconvenience o f  being shu t o u t from  viewing the in terio r 
o f  a p lan ta tio n — as fo r instance, in  the case o f  a  hollow  plan ted  w ith trees by 
D uke Jam es, w hich he had  n o t seen fo r years, and  in  w hich one night a  hurricane 
blew dow n and b roke m any hundreds o f  Scotch firs, as if  they had  been hew n 
dow n by the hatchet, an d  w hich were rem oved w ith great difficulty— he 
caused roads to  be form ed in  every convenient d irection  th rough  the  grounds 
w hich were to  be p lan ted . These roads were n o t m etalled  as m ay be supposed, 
like a M acadam ized one, bu t they were m ade qu ite accessible, to  wheel- 
carriages, by the filling up  o f  hollow s, and  the levelling o f  elevations by m aking  a 
d itch on  each side o f  them  and  sufficient openings across the hollows, to  let off 
the superfluous w ater, an d  by runn ing  them  across the face o f  the acclivities, not 
only to avoid  curren ts o f  w ater from  the high grounds, bu t sw am py places in  the 
low grounds. P aths only o f  from  4 to  5 feet in w idth, were left in  the highest 
parts o f  the ground , w here w heel-carriages could  n o t venture, b u t w hich were 
necessary as foo tpath s for the inspection o f  the woods. These roads an d  paths 
were always form ed before the g round  was p lanted , as the lines o f them  could 
then be m ore easily traced  on  the ground. I t was no t found  necessary to  d rain  
the acclivities o f  the m oun ta ins. O pen cuts were form ed in low  sw am py grounds, 
which were always p lan ted  w ith spruce instead o f  larch, as being a  tree m ore 
suited to  th a t particu la r sta te o f  the ground. T he D uke frequently  bears very 
favourable testim ony to  the value o f  the spruce tree, as supplying a superior 
and desirable so rt o f  tim ber. These p reparations, exclusive o f  the p lan ting  or 
the value o f  the ground, am ounting  to  18s. 2d. per Scotch acre, were, no  doub t, 
expensive, b u t w ithou t them  justice w ould n o t have been done to  the trees.

Planting Methods

T he season o f  p lan ting  the larch com m ences as soon as the last year’s 
shoots are entirely  stripped o f  their leaves or spines. In  seedlings, this is long  in 
tak ing  place, n o t till the end o f  N ovem ber or the beginning o f  D ecem ber. 
A bou t the 12th A pril the buds o f  the larch  break  fo rth  rap id ly  in to  leaf. So th a t 
65 days will em brace the longest period  which can  be allo tted  to  the p lan ting  o f  
the larch. W ith  a p lan ting  instrum ent one m an  will p lan t from  800 to  1,000 
larches in  a  day, and  if 2,000 p lan ts be allowed to  a Scotch acre, the cost per 
acre will be two day ’s wages o f  a m an.

F ind ing  great difficulty in  collecting a sufficient num ber o f  trees an d  four 
year’s transp lan ted  larches, the age a t w hich he had  begun to  p lan t, the D uke 
resolved, previous to  the p lan ting  o f  the large forest o f  2,409 acres, begun in  
1800, on  trying one or tw o years seedlings, o r a t the oldest one-year tran s
planted plants. A fter the large shrubs were entirely rem oved, young and  small 
plants seemed m ore desirable th an  large ones, especially as young ones could  be 
inserted w ith greater facility in to  the g round, and  a t m uch less cost th an  old ones. 
The p lan  o f  m aking  pits w ith the spade is always an  expensive one, an d  the 
planting in  pits can  never be accom plished w ithou t the assistance o f  tw o people, 
one to ho ld  the p lan t upright, and  the o ther to  shovel in  the tu r f  an d  ea rth  with 
the spade.

T he slit, form ed by the p lan ting  instrum ent, resists all ingress o f  wetness or 
cold, the surface closing together as if  it has never been cut, and  the na tu ra l 
grassy covering pro tec ts the  young p lan t from  the severer effects o f  the frost. 
A  one year old tran sp lan ted  p lan t o r a  seedling when inserted in to  a slit in  the 
ground , takes im m ediate ho ld  o f  the m ould  below, an d  grows onw ards w ithout 
m olesta tion  from  the w eather. This p lan ting  instrum ent consists o f  a  flat piece
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o f iron , shaped like the head  o f  a  flat spear o r a  m ason ’s trow el, 10 inches in 
length  and  5 inches in  b read th  a t the w idest p a r t its neck, w hich is o f  one piece 
w ith  the blade, is 7 inches long, and  passes th rough  an d  is rivetted  to  a cross 
hand le  o f  w ood, th a t rem ains firm in  the p lane o f  the blade. T he w hole in stru 
m en t is m ade stou t, an d  o f  the best m ateria ls; it costs only Is. 6d. In  using this 
in strum ent, the p lan ter holds it in  one h an d  an d  the p lants in  the o ther, an d  he 
m akes a slit in  the g round  o f  th e  requisite dep th  for the p lan t to  be inserted ; 
th en  push ing  dow n the roo ts o f  the p lan t carefully in to  the slit, so as th a t they 
shall n o t p o in t upw ards, he finishes the opera tion  by tread ing  w ith his heel the 
g round firm  around  the plant.

T h e  expense o f  labou r in  p lan ting  was greatly reduced by the use o f  this 
instrum ent. P it-p lan ting  required  20 m en to  p it and  p lan t an  acre, in  a  day, 
w hereas tw o m en will do the sam e w ork in the sam e tim e w ith the spear-p lan ter. 
T he th ree an d  four year’s old transp lan ted  larch  cost 10s. per 1,000. T he 
seedlings only cost 2s. 6d. per 1,000.

Planting Density

G enerally  in  m ixed p lan ta tions there were p u t in  from  700 to  1,000 p lants 
per acre. In  the first attem pts a t p lan ting  them  entirely by them selves, they 
w ere increased only to  1,500 p lan ts per acre, from  the w an t o f  plants. The 
keeping o f  the p lan ts in  the nursery-grounds till they were th ree and  four years 
tran sp lan ted  from  the seed-bed tended  greatly to  decrease the d isposable 
q uan tity  o f  p lan ts from  such sources. F inding  1,500 p lan ts ra th e r too  few 
am ong b room  and  furze, they were increased to  1,800 per acre. Even after 
seedlings were p lan ted , w hich practice im m ediately let loose im m ense num bers o f 
p lan ts on  the m arket, they were only extended to  2,000 per acre, on  the higher 
an d  bare r parts  o f  the m oun ta in  range.

Im provem ent o f P astu re

T he process o f  the thickening o f  the soil by the larch  being very im p o rta n t 
in  its results, it deserves to be particu larly  described. T he lower an d  stronger 
b ranches m eet together in  six or seven years after planting , so as to  form  a 
com plete m atting  over the ground. The air and  light being excluded by them , all 
p lan ts  th a t are under them  die. A t the sam e tim e the annual deposit o f  leaves 
from  them , by m eans o f  decom position, form s, in  the course o f  tim e, a  soil o f  
considerable depth . A.t the age o f  24, the larches lose the spines on  the low er 
branches altogether, and  th a t is the na tu ra l m ark  o f  their being ready to  be 
rem oved by thinning, to  a considerable extent. O n the air being re-adm itted  by 
the rem oval o f  the  trees, the surface o f  the new-m ade soil w herever it has been 
form ed even am ong the rocks, becom es im m ediately covered w ith  natu ra l 
grasses, o f  w hich the H olcus mollis and  H . lanatus seem to predom inate. These 
grasses continue to  grow  an d  to thicken into a sw ard by the annual top-dressing 
w hich they received from  a continued  deposition  o f  leaves. T he im provem ent 
o f  the na tu ra l surface o f  the ground fo r pasturage, by m eans o f  the larch, appears 
to  be a  p roperty  peculiar to  this tree. This pastu rage is qu ite capab le o f 
im proving the condition  o f  cattle either in  w inter o r sum m er.

Thinning

T he first th inn ing  should  consist o f  a  light one o f  ab o u t one-fifth o f 
the whole, by rem oving only those trees th a t are o f  least value or w orthless. 
A fter 24 years from  the  tim e o f  p lanting, the spines fall off th e  low er branches, 
w hich are o f  course no longer useful to  the soil below. F ro m  to  20 to  30 years
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old, then, the th inn ing  is carried  on  so extensively, as to  rem ove tw o-th irds o f  
th a t w hich was left standing  by th e  first thinning. In  th inn ing , it is necessary to  
observe th a t all the  strongest and  health iest trees should  be left, even if  tw o o r  
three o f  them  shou ld  be closer together th a n  12 feet. These small clum ps 
happening to  ligh t o n  a  favourab le situation , they will th rive well, as the a ir  h as  
access to  each tree, a ro u n d  tw o-th irds o f  its circum ference. This th inn ing  being  
delayed so long, th e  trees th inned  o u t will be valuab le fo r a  variety  o f  purposes. 
One o f  these purposes is the profitab le  use w hich m ay be m ade o f  the b ark . T he 
last th inn ing  should  be given when the  trees are from  30 to  35 years old, w hich 
will leave from  380 to  400 trees per acre. T he 380 will require a little p run ing  an d  
trim m ing o f  the low er branches, in  o rder to  give head  ro o m  to  the cattle  w hich 
are to brow se on  the grass below. T he w hole prunings an d  thinnings will cost 
abou t £5, and  their p roduce  will fetch ab o u t £12, leaving a profit on  them  o f  
abou t £7 an  acre.

Increment

T aking  the average height, then, o f  an  average larch  o f  eight years from  
the seed, a t 11 feet, it will nearly  be accurate to  allow  16 inches as the  annua l 
grow th till the tree is fifty years old, and  after th a t only 10 inches per annum  for 
tw enty-two years longer, as the length o f  the tree lessens in  g row th  
as the bu lk  o f  the w ood increases. These d a ta  give a  larch  tree, o f  seventy-tw o 
years o f  age, a  height o f  93 feet 4 inches, a fair average agreeing w ith  actual 
experim ent. T he shoots o f  larches beyond thirty-five years o f  age are heavier, 
though  they are n o t so long as those o f  younger trees; the larch  like the oak, p u ts 
fo rth  two shoots every year, the one in  spring, the  o ther in  au tum n. T he spring  
shoot has no  la tera l b ranches; the au tum nal shoo t pushes ou t like th e  spring  
one, b u t a t the tim e this process is going on, the spring one is th row ing  o u t 
la teral branches. These la tera l branches are firm  an d  woody.

In  regard  to  the grow th o f  the g irth , a  larch  tree, on  an  average, will acqu ire 
an inch in  g irth  per annum , till it be tw enty-four years o ld ; and, from  th a t tim e, 
till it has acquired  the venerable age o f  seventy-two years, it will grow  1 \  inch in  
girth every year; thus,

In  24 years, it will be 2 feet in girth, a t 1 inch per annum .
»» 48 ,, m ore, ,, 5 ,, ,, ,, ,, 1^ ,, ,, ,,

In  72 „ it will be 7 feet „ „  .
The larch begins to  m ake heart-w ood a t tw enty-four years o f  age.

A t 50 years old it will con ta in  26 cubic feet o f  w ood
„ 60 „ „ „ „ ., 14 „ „ „ „ m ore.

72 2055 '■*' 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 55

In  all, 60 „  ,, „  ,, o r one load  o f
50 cubic feet, an d  10 feet m ore.

These results co rrespond  exactly w ith  the quantities w hich the D uke ob ta ined  
a t these respective ages. L arch  appears to  be on  its greatest increase fo r tim ber 
from  fifty-seven to  seventy-tw o years old. A  larch  contain ing 50 cubic feet, o r  
one load o f  tim ber, is qu ite fit fo r naval purposes. A t h a lf  th a t size it is su itab le  
fo r every country  purpose.

Pests and Diseases

T he larch , like o ther trees, is liable to  accidents an d  diseases. W ind  m ay 
drive them  dow n by the  roots, b u t it can  very seldom  break  them , w hich show s
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the toughness o f  the w ood. In  N ovem ber 1826, a hu rrican  was very fata l to  the 
Scotch fir, an d  it to re up  m any larches by the roo ts. T he depredations com 
m itted  by wild anim als are som etim es considerable, such as those  done by red 
deer, the roe, hares, rabbits, and  even the b lack gam e. Fences o f  good  stone
walls will certainly form  a pow erful barrier against the in roads o f  all these 
creatures, bu t still they find an  en trance in to  the w oods by gatew ays an d  such 
like openings, for the sake o f  shelter. T he red  deer b u t seldom  leave the ir m ore 
herbaceous pastu re  ab o u t Blair, bu t the roe deer com m it considerable d ep red a
tions ab o u t D unkeld , insom uch th a t war was obliged to  be declared against them  
in  1816; an d  in  th a t season 170 were brought in dead, an d  o thers dying from  
w ounds, w ould swell the num ber o f  slain tha t season to  upw ards o f  200. Before 
1774 the roe-deer were no t know n to exist nearer than  th irty  miles to  D unkeld , 
and  then  they were scarce anyw here; bu t since they have received shelter and 
p ro tec tion  from  the num erous p lan tations, they have increased very fast in 
num bers. T heir habits are pecu liar; they always go in herds o f  odd num bers, 
from  three to  nine. The doe generally produces tw o a t a b irth , and  can rear them  
easily; b u t one o r bo th  o f  the fawns are often destroyed by the foxes. The 
weight o f  a  good buck w ith the skin, bu t w ithout entrails, is 40 lb . ; th a t o f  a  doe 
from  32 lb. to  38 lb. The principal m ischief com m itted  by them  is by the buck 
rubb ing  his horns betw een two trees to get rid o f  the velvet w hich covers them . 
A  dozen o f  trees m ay be seen at one view, o f  from  7 to  8 years o f  age, com pletely 
stripped  round  o f  their bark. B oth the buck an d  the doe ea t the tops o f  the 
young larch. H ares and rabbits, b u t particu larly  the form er, ap p ear to  be 
seized w ith an  idle bu t m ischievous curiosity to  taste the tops o f  a  new p lan ta tion  
in its first years grow th, though  they never eat the tops they nip off.

N o t destroying fo r the gratification o f  hunger, their depredations are the 
m ore extensive. Black gam e, too , nip off the tops o f  young p lan ts for a year 
o r tw o, b u t they never ea t them . P lan ta tions above 700 feet o f  elevation are 
only annoyed by the deer.

P revious to  the year 1795, a  blight (occasioned by an  insect) affected the 
larch , and  o f  those in  low  situations m any died. A t th a t tim e the frost was very 
severe, and  heavy frosty  fogs hung  ab o u t the trees in spring. A fter this 
phenom enon  the blight appeared. Trees above 30 feet in  height, and  in  high 
situations, escaped this affection, where the wind could shake them . This blight 
destroyed the  flow er o f  the larch, and  prevented the fo rm ation  o f  the  seed, and, 
consequently , the p ropaga tion  o f  the plant. The first appearance o f  the blight 
was indicated  by a  substance on  the larch resem bling sm all balls, o f  a  fine white 
m a tte r like co tton . These balls or nidi enclosed sm all insects, a  species o f 
A phis, the tw o sexes o f  very different appearance. They appeared  to  live upon  
the juices exuding from  the bark  o f  the tree, an d  no t up o n  the leaves; an d  they 
p robab ly  prevented the sap from  ascending, a t least no  fresh shoots were th row n 
o u t by the tree th a t season. M any trees were m uch in jured  by this disease, and  
fo r a  long tim e afterw ards they presented a rem arkab le appearance, th a t o f 
being com pletely covered over with lichens. T he trees, how ever, sho t up  clean 
stem s 20 to  25 feet above the fogged part, and  these stem s were as healthy  as 
those o f  the health iest trees th a t had  never been affected. O n cu tting  the  w ood, 
the fogged p art was no m ore in jured  in  quality  th a n  the w ood o f  the health iest 
trees, though  the lichen had  adhered to  them  fo r fifteen years. T he effect o f  this 
blight, then, was only superficial. The existence o f  this disease fo r eight o r ten 
years certainly re ta rded  the grow th o f the trees, bu t it d id  n o t cause the D u k e  to  
relax in  the least in  his efforts to  form  large larch  forests. O n the con trary , it 
im pressed up o n  him  the  necessity o f  p lan ting  the high ridges o f  the  m ounta ins, 
in  o rder th a t the trees m ight be placed beyond the influence o f  the disease, which 
d id n o t appear higher th an  600 feet above the level o f  the sea.
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Uses of Larch Timber

T he value o f  larch  tim ber m ay be seen from  the prices w hich the D uke 
received fo r it for various purposes. In  1806 the D uke cu t tw enty larch  trees 
o f the age o f  64 years, to  m ake the centres o f  the m iddle arch  o f  90 feet span 
o f the bridge th a t was building across the Tay a t D unkeld . They were from  105 
to 109 feet in length, an d  they contained  from  80 to  90 cubic feet o f  tim ber each. 
A fter standing for three years as centres, they were sold by public sale a t 2s. 8d. 
per cubic foot. In  1810, M essrs. Symes & Co., Shipbuilders in Leith, bough t 
eleven trees, p roducing  1,066 cubic feet, a t 3s. per foot. In  F eb ruary  1819, the 
Duke sold to  M essrs. B olton and W att, and  laid dow n for them  a t E van’s yard, 
London, 4,176 cubic feet o f  larch, a t 3s. 6d. per foot, for the building o f  steam 
boats. M r. A inslie, shipbuilder, Perth , bought 500 trees, yielding n o t less 
than 12 feet each, a t Is. 6d. per foot, the buyer paying all expenses o f  cu tting  
down and  carry ing  away. T he D uke also supplied  larch  fo r the build ing o f  two 
brigs a t P erth ; the one the brig Larch, built by M r. Brown, o f  171 tons register, 
and ano ther o f  240 tons, bu ilt by M r. Ainslie. H e also sent, a t different tim es, 
large quantities to  W oolw ich dock-yard  for the use o f  the navy.

The value o f  larch  w ood, exclusive o f  the value o f  the pastu re under it, 
m ay be estim ated in this m anner. Suppose the p lan ta tion  are th inned  o u t by 
thirty years to  w hat they are to  stand  for shipbuilding, th a t is, to 400 trees per 
Scots acre; suppose, afte r th a t period, the w hole were cu t dow n at the follow ing 
respective ages, the value o f  the whole, per acre, a t the different periods, w ould 
be as fo llow s:—

400 trees a t 30 years old, a t 2 i  cubic feet each tree,
=  1,000 cubic feet, o r 20 loads, a t Is. 6d. per foot profit, =  £75 per acre.

400 Trees a t 43i years old, a t 15 cubic feet each tree,
=  6,000 cubic feet, o r 120 loads, a t Is. 6d. per foo t
profit, =  ......................................................................................  £450 „ „

400 Trees a t 59 years old, a t 40 cubic feet each tree,
=  16,000 cubic feet, o r 320 loads, a t 2s. 6d. per foo t
profit, =  ......................................................................................  £2,000 „

400 Trees a t 72 years old, a t 60 cubic feet each tree,
=  24,000 cubic feet, o r 480 loads, a t 2s. 6d. per foot
profit, =  ......................................................................... £3,000 ,, „

The average o f  these prices w ould be £1,381: 5s. per acre ; so th a t £1,000 per 
acre is no t a high a calcu lation  o f  the value o f  the D uke’s larch  p lan tations.

The uses to  w hich th e  larch  tree m ay be applied  are various an d  im portan t. 
In  one instance the D uke applied  larches successfully as nurses to spruce firs, 
which were going back. T he requisite  shelter recovered the hea lth  o f  these 
valuable trees. T he great thinnings o f  la rch  p lan ta tions w hich take place from  
20 to 30 years o f  their age, supply useful m aterials fo r various purposes. Post 
and rails for fencing m ay be m ade e ither ou t o f  the tops or the trunks o f  young 
trees. W hile fir posts and  rails last only ab o u t five years, an d  are w orm -eaten 
after th a t period , the larch  posts stand  for 20 years, an d  never get w orm -eaten. 
But the trunks o f  young  trees are p referable fo r this pu rpose to  the tops, as they 
have less sapw ood.

Conclusion

It is gratifying to  see a  person  o f  ran k  an d  fo rtune devoting the g rea ter 
part o f  his tim e to  the  im provem ent o f  his estate. Few, perhaps, on  the account 
o f the ir public duties, can  em ploy any considerable p o rtio n  o f  their tim e in  th is 
m anner, an d  fewer have the inclination , even w hen they possess the leisure.
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T h e late D uke o f  A tholl was certainly an  ex trao rd inary  instance o f  a  pa trio tic  
coun try  gentlem an; b u t his exam ple m ay be follow ed by every one, however 
lim ited  the field o f  his operations. T he above details afford  b u t a very indequate 
idea  o f  the extensive im provem ents effected by his persevering energy, to  form  a 
tru e  estim ate o f  which, it w ould be necessary to  inspect the  m agnificent forests 
w ith  w hich the previously desert and  d reary  ranges o f  the  valleys o f  th e T a y  and 
T um m el have been clothed. A m ong the num erous cultivators o f  w ood in  B ritain , 
n o n e  has h itherto  held a  higher ra n k  th an  th e  la te  D uke  o f  A tholl, w hose nam e 
m u st henceforth  occupy a conspicuous place in  the list o f  those  w ho have 
em inently  benefited their country.

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

By R . F. W O O D , M . V. E D W A R D S , an d  J. D . M A T T H E W S  
Research Branch

T he selection o f  seed stands o f  lodgepole p ine can n o t yet be based on  any 
very  firm  principles because the  question  o f  their provenance is such an  im port
a n t  factor. As yet our provenance experim ents are n o t old enough  to  give any 
lo n g  term  data . Even the oldest stands o f  lodgepole p ine in  the coun try  a re  few 
a n d  o f  uncertain  origin, and  are only som e 40 years old.

T he various provenances in  our collections m ay be grouped  accord ing  to 
th e ir  geographical locations as follow s:—

Coastal These vary from  the coarse “ shore p ine” type to  the
lodgepole pine type, e.g. C oast o f  British C olum bia, 
Q ueen C harlo tte  Islands, C oasta l U .S .A ., O lym pic 
Peninsula.

Skeena  R iver N ear-m aritim e type o f  clim ate and  “ lodgepole” type
o f tree, e.g. Terrace, H azelton.

Interior o f  Lodgepole type, e.g. P rince G eorge, Shuswap,
British Columbia K am loops, C learw ater.

Interior o f  U .S .A . Lodgepole type, e.g. E ast W ashington , E ast O regon.
A reas E ast o f  Lodgepole type, e.g. A lberta , Idaho , M ontana.

R o ck y  M ountains
T here  are indications th a t the behaviour o f  the provenances in th is country  

d iffers between these various groups, b u t this canno t be decided un til the results 
o f  the experim ents have been w orked ou t in  m ore  detail. H ow ever, som e 
conclusions have already been reached.

(1) N o rth ern  provenance experim ents, (i.e. from  A chnashellach to 
A llerston) afford u n doub ted  evidence th a t the C oasta l U .S .A . provenances are 
m arked ly  m ore vigorous th an  any others. They look  d ark  green an d  healthy, 
b u t they are branchy and  the stem s are often coarse. T he sam e fo rm  is ap p aren t 
in  coasta l lots from  fu rther north , b u t their vigour is less, and  in the case o f  one 
lo t  from  Q ueen C harlo tte  Islands only sim ilar to  m oun ta in  pine.

T he oldest coasta l p lo t (C ulbin  C om partm en t 53, E xperim ent 2 .P .22, now  
sam ple  plo ts 136 and  137) was o f  typical coastal form  in early youth , b u t the 
im provem ent in  its appearance as evidenced by pho tog raphs is very m arked. 
I t  now  includes a  high p ro p o rtio n  o f  Class 1 stems.
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O n sites covered w ith dense heather, o r severely exposed, the  bushy form  
o f the coastal type is, o f  course, an  advantage during  the  estab lishm ent phase.

(2) A t the o ther extrem e, the m ost easterly  C anad ian  lo t, from  A lberta  
(Id. N o. 26/58 p robab ly  from  near K ananask is o n  the east o f  the Rockies) has 
long been com m ented on  as a  particu larly  good  type, from  the p o in t o f  view o f 
good stem form  an d  appearance. Evidence from  experim ents shows th a t it is 
relatively slow -grow ing. H ow ever, the occurrences o f  fro st dam age and  fungal 
attack  investigated by M r. W . R. D ay, an d  repo rted  in  Im peria l F orestry  
Institu te  A nnual R eports, were only found  on  this provenance, an d  since then  
it has been no ted  to  shed its needles freely, som etim es even tw o-year-old 
needles yellowing an d  d ropp ing  off. Experim ents a t Inchnacardoch  an d  
G len Righ have been seriously affected, and  in  m any forests in  eastern  an d  other 
parts o f  Scotland the sam e has been reported . T here is little o r no evidence th a t 
a fungus is the prim ary  cause, although  Lophodermium  has been suspected, and  
the trouble is perhaps due to  the inheren t unsu itab ility  o f  trees o f  this provenance 
to our clim ate.

(3) T he bu lk  o f  lodgepole pine seed im ported  in to  this coun try  has been 
from  the in te rio r valleys o f  British C olum bia or W ashington, O regon, etc. 
m idway betw een the sum m it o f  the R ocky M ounta ins an d  the coast. Trees o f 
these provenances are n o t easily separated , even in  provenance experim ents, but 
their foliage is usually yellower in  co lour th an  the coastal lots, and  they are 
interm ediate in v igour between the fastest coastal and  the A lberta  provenances. 
The stem form  is usually  good. Som e o f  the in land  U .S .A . lots appear to  reta in  
their needles fo r only an  extrem ely sho rt tim e.

(4) W o rk  on clim atic m atch ing  suggests th a t we should  use coastal strains 
in this country , except possibly in the m ore C ontinen tal parts  o f  E ngland, and  
it will be seen th a t there are  in  fact suggestions in the grow th o f  ou r young crops 
o f lodgepole p ine th a t these inferences are correct. I t  rem ains to  be seen 
whether a t la ter stages o f  life the  in land  provenances recover from  the ir u n 
healthy appearance, o r w hether the ir troubles get m ore serious, w hen increm ent 
will probably  fall off an d  a ttacks by various pests increase.

(5) T here are areas in  E ngland  an d  W ales, for exam ple, the  poo rer sites on  
the B agshot Sands, certa in  C orn ish  H eaths (W ilsey D ow n, C ornw all) and  
certain  central W elsh sites w ith  strongly  m aritim e clim atic characteristics 
(Tarenig, C ard igan , an d  M yherin, M ontgom ery), w here the  perfo rm ance o f  
inland provenances has been particu larly  disappointing . In  som e instances, 
there has been com plete failure to  form  a crop. O n som e  o f  these sites the 
perform ance o f  coasta l origin has been noticeably better. P articu lar cau tion  is 
needed in  the use o f  lodgcpole p ine on these sites, an d  full a tten tion  m ust be 
paid  to the origin o f  the seed. A ny hom e collection o f  seed fo r such sites should  
be restric ted  to  p lan ta tions o f  coasta l origins.

(6) In  the p ast we have collected seed from  all crops o f  lodgepole p ine as 
there has n o t been sufficient evidence to  exclude any as unsuitable . I t m ight be 
expected th a t any crops w hich have passed th rough  the nursery  stage in  this 
country an d  survived as a forest crop  will yield seed w hich will be o f  value to 
us and qu ite  possibly m ore  su itab le th a n  seed o f  the sam e provenance im ported  
direct from  A m erica. O ne generation  in  this coun try  m ay weed ou t the w eakest 
individuals. Such m ay have been the case in  the p ast w ith  E u ropean  larch.

(7) In  conclusion, we are beginning to  have indications th a t the m ost 
easterly in land  provenances m ay be clim atically unsuitable. In  spite o f  their 
attractive appearance in  youth , we should  therefore b a r  the collecting o f  seed 
from  crops know n to be o f  provenances from  the east o f  the Rockies, i.e.
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A lberta , M on tana , an d  Idaho . Seed from  all o the r provenances w hich have 
yielded vigorous and  healthy stands o f  reasonably  good form  should  be collected, 
an d  every effort should  be m ade to  ascertain  an d  record  the provenance o f  such 
stands. It is also im portan t to  ensure th a t p rovenance records o f  the progenies 
are carefully m aintained, so th a t in  say tw enty years w hen the critical provenance 
experim ents will have yielded m ore definite inform ation , it will be possib le to  
take any necessary action  w ith regard to  o ther crops which m ay then  exist.

V A R I A T I O N  IN  B R A N C H  F O R M  I N  T H E  

P R O G E N Y  O F  I N D I V I D U A L  J A P A N E S E  L A R C H  T R E E S

By R. L IN ES 
D istrict Officer, Research Branch

T hree experim ents w ere p lan ted  in 1939-40 a t the forests o f  A chnashellach, 
W ester R oss; C lash indarroch , A berdeenshire an d  C orriedoo , K irk cu d b rig h t
shire to  com pare the progenies o f  twelve individual Japanese larch  trees. T he 
seed had  been collected in Jap an  by the C hief o f  P lanting, T ok io  D istrict, and  
was supplied by K yushu U niversity, together w ith  descriptions o f  each p aren t 
tree.

The trees are yet young an d  significant differences in  rate  o f  g row th  are 
found only a t C lashindarroch, where the site o f  the experim ent is the m ost 
uniform . T here it was no ted  th a t the progeny o f  the m ost vigorous p aren t trees 
were grow ing fastest (Report on Forest Research, 1949, p. 52), and this is being 
m aintained.

In  1945, differences in the form  o f the plants a t C orriedoo  were recorded  > 
an d  in  A pril 1953 these differences were described in m ore detail. C erta in  o f  the 
progenies were then  characterised as “ fine and  bushy-branched” , having 
num erous twigs. T he branches on  o thers were no ted  as stiffer an d  w ith fewer 
branchlets. T he sam e differences have since been no ted  in the o ther experim ents. 
N o  records exist o f  the characteristics o f  the finer branches o f  the p a ren t trees.

These differences have since been defined by von  S chro tte r (1954) as 
“ fine-slender” and  “ coarse-stiff” , and  the chief characteristics o f  the extrem e 
form s as seen in  these experim ents are as follow s:—•

Coarse-stiff: These have a good stem  form , straigh t and  erect even on  ra th e r 
exposed sites. They have long stiff side branches w hich bear few secondary and  
te rtiary  branches. These secondary branches are seldom  arranged  in  one p lane 
b u t stand  o u t stiffly all round  the branch. T here are m ore sh o rt shoots per 
lineal inch o f  long shoo t th an  in the o ther type. (See Fig. 1). Owing to  the 
sparse branching, this type does n o t suppress the vegetation  so quickly as the 
“ fine-slender” type. N o clear ind ication  can  be ob ta ined  from  the  survival 
figures as to  which type is superior, as a t A chnashellach the  “ coarse-stiff” type 
is the best, w hereas a t C orriedoo  the “ fine-slender” type is best. A t C lash in 
darroch  there seems to  be little difference.

Fine-slender: T hough  sheltered trees inside the plo ts seem to  preserve a 
reasonable stem  form , in  general these have a very to rtuous stem  and  a  tendency



NUMBER TW ENTY-FOUR 1955 49

Fig. 1 Characteristic branch o f  the Fig. 2 Characteristic branch o f  the
“ coarse-stiff”  type o f  Japanese larch. “ fine-slender”  type o f  Japanese larch.

for leader dom inance to  be lost, producing  forked  trees w ith several leaders. 
On w indy sites m any stem s lean. T he trees have a  large num ber o f  fine 
slender side branches, som etim es slightly pendulous b u t never so stra igh t and  
persistent as the o ther type. Each side b ranch  has large num bers o f  secondary 
and tertiary  branches an d  on the low er branches these are  m ost often  arranged  in 
a horizontal p lane like a silver fir. T here are  fewer sho rt shoots per lineal inch o f  
long shoo t th an  in  the “ coarse-stiff” type. (See Fig. 2). A t C orriedoo  in 
particular, the canopy  is fully closed an d  vegetation  suppression is well under 
way in  this type, w hereas in the form er the g round  flora is still vigorous.

T here is no great difference in  flushing tim e; if  anything, the “ fine-slender”  
type is earlier.

In  the spring o f  1955 the experim ent a t C orriedoo  was assessed for the 
percentage o f  survivors w hich had  a reasonably  good stem  form . This assessm ent 
was based on the num bers o f  p lants surviving in  1949, so th a t w here deaths have 
occurred since there are slight discrepancies. A t the sam e tim e a b ranch  coun t 
was done as follow s:— In  each intensive p lo t an  accessible an d  fully illum inated  
side b ranch  was selected from  the m ost v igorous tree. T he num ber o f  secondary 
and tertiary  branches in  the term inal tw o feet o f  this b ranch  were then  counted . 
There were nearly  th ree tim es as m any branchlets on  the m ost definite “ fine- 
slender” type as com pared  w ith the m ost definite “ coarse-stiff” type.

These m orphological characters clearly have im p o rtan t silvicultural values, 
and for m ost purposes an  in term ediate  fo rm  having the stra igh t stem  character
istic, com bined w ith a t least m oderately  good  vigour and  enough bushiness to  
provide early  vegetation  suppression, seems desirable. F o r firebreaks, the 
bushiest type possible is desirable, w hereas for m ixtures w ith o ther species one 
o f  the finer-branched types w ould be preferable.

These experim ents tend  to  confirm  the  conclusions reached in  others, 
nam ely th a t there are no m arked  b ro ad  differences betw een Japanese larch  trees 
from  different geograph ical areas in  Japan , a lthough  there is considerable
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1954).

References:— M atthew s, J. D .

von  Schrotter, F . W.

Japanese Larches at D unkeld, Perthshire 
(F orest R ecord  N o. 25), 1954.
“ U ber zwei T ypen der Jap an la rch e  in 
Schlesw ig-H olstein” . Z eit. f i ir  Forst- 
genetik und Forstpflanzenziichtung  3 (2), 
p. 33. 1954.

W H E N C E  T H O S E  H O P S ?

By H . L. E D L IN  
D istrict Officer, Publications

T he spent hops th a t prove so p o ten t a fertiliser in  forest nurseries in  so 
m any parts  o f  the country , have their orig in  in  only tw o o r th ree districts, and 
there m ust be m any foresters w ho have never seen the grow ing crop . T here  is a 
substan tia l hop-grow ing distric t on  the borders o f  H erefordsh ire an d  W orcester
shire, and  a  m uch  sm aller one a round  A lton  in  H am pshire , close to  Alice H olt 
F orest, b u t the great bu lk  o f  the crop  is grow n in  K ent. T he crop  is norm ally  a 
profitab le one, b u t since over-production  w ould  lead to  uneconom ic prices, the 
acreage devoted to  it is restricted  by law, and  only certa in  farm ers have a quo ta  
o f  hop-grow ing land.

A  hop-garden , as the small field o f  five o r ten acres devoted to  this singular 
crop  is usually called, m ust be situated  on fertile, w ell-drained soil, in  a  w arm  
district, and  should  enjoy a high degree o f  shelter from  wind. T he rolling K entish  
countryside, w ith its little hills and  vales, scattered  woods, [orchards and 
hedgerow  trees, provides excellent conditions, b u t even so m ost growers tak e  an  
exceptional p recau tion  against w ind dam age. This is to  grow  a haw th o rn  hedge 
ten  or twelve feet high, quite narrow  and  closely trim m ed, a round  each garden— 
an  excellent object lesson to  those w ho d o u b t the value o f  shelterbelts as 
p ro tec tio n  fo r crops o r stock.

Since the hop  p lan t takes the form  o f a  vine or clim ber, it needs support, 
an d  this is prov ided  by an  elaborate  and expensive system o f  poles, wires, and 
tw ine. T he m ain  supports are the “ king-poles” , o f  s tou t chestnut, ab o u t 
fourteen  feet long by eight inches b u tt diam eter, w ith tw o feet or so buried 
below  ground level. A lthough  sweet chestnut is such a  durab le  w ood, the growers 
find it w orth  while to  creosote the bu tts by the open-tank , ho t-and-co ld  tre a t
m ent, w hich gives added life to  the th in  sapw ood zone; creosoting  tanks m ay 
be seen on practically  every farm . There is a steady dem and fo r such poles, for 
renewals, an d  m any are supplied from  Com m ission forests, b u t each pole has a 
life o f  m any years, and  the structu re  is quite a  perm anen t one. T he galvanised 
steel wires th a t ru n  horizontally  from  pole to  pole are also perm anen t. They 
sup p o rt vertical o r slanting  lengths o f  tw ine th a t ru n  dow n to  pegs a t g round  
level, on  one o r an o th er o f  several patterns. This tw ine is renew ed each year; 
endless miles o f  it are  strung  up  each spring and  cu t dow n w ith the crop  each 
au tum n.

Occasionally, one finds a garden still ru n  on  an  older system , under w hich 
the hop  bines clim b up  lighter poles, only a  few inches in  d iam eter, cu t from  the 
chestnu t coppices and  supported  by overhead ropew ork .
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Incidentally , there are m any p rivate  w oodlands an d  qu ite  a few C om m ission 
forests— Bedgebury, H em sted, an d  C hallock  are  exam ples— situated  in  and  
around  the hop  gardens. But, as those in  charge are  only too  well aw are, the 
soils in  those areas left under w oodland  are usually far in ferior to  those  on the 
o ther areas— often  ad jacen t— devoted to  agricu ltu ral crops.

The hop  p lan t spends the w inter as a  rhizom e, grow n from  a cu tting  and  
set som e six feet a p a rt from  its neighbours. T he crop  is always heavily m anured , 
with phosphates especially in  spring, and  nitrogenous m anures later. O rganic 
m anures are applied  liberally, including shoddy o r w oollen w aste from  the 
Y orkshire textile mills, rags, fu r waste, and  fish m anure ; this m ay help to  explain 
the high phospha te  con ten t o f  the spent hops. In  spring the rh izom e sends ou t 
climbing shoots, tw o o r th ree o f  which are trained, by hand , to  clim b up  the 
twine or pole. E ach p lan t is o f  one sex, and as the m ales yield no fruits, only a 
few are p lan ted  per acre, ju s t enough to  ensure the fertilisation  o f  the fem ale 
flowers. The leaves, borne along the tw ining stem , are three-lobed w ith  a 
serrated edge, while the flowers are  sm all an d  inconspicuous.

By Septem ber, the clusters o f  ripen ing  fruits are tu rn ing  from  green to  
golden yellow. T he conspicuous parts  o f  each oval cluster are sim ply bracts, the 
actual fruits lying a t the ir bases. These bracts are covered in  golden g landular 
grains, called “ hop-m eal” , w hich contains the flavouring agent lupulin , fo r w hich 
alone the hops are grow n. The crop  m ust now  be harvested  quickly, and  local 
labour is reinforced by thousands o f  “ hoppers” , w ho m ove ou t from  E ast and  
South L ondon  in  fam ilies, to  spend a  fo rtn igh t o r so in encam pm ents—  
now adays usually perm anen t buildings o f  brick or tim ber— am id the fields. 
Incidentally, this provides ano ther dem and fo r forest p roduce as the farm ers, by 
custom, provide them  w ith  stacks o f  firew ood and  kindling. T he hop  bines are 
to rn  dow n by the pickers, who strip  off the hops w ith nim ble fingers, over 
sacking cribs, an d  then  pack them  in to  sacks. A  m achine has been devised for 
picking, yet m any grow ers still prefer to  engage gangs; the difference in cost is 
slight, as the m achine m ust stand  idle fo r m ost o f  the year, incurring  cap ita l 
charges; while a  b reakdow n in the short picking season w ould entail heavy loss.

The green hops are p rom ptly  despatched to  the oast houses, those curious 
round buildings w ith conical roofs seen only in  hop-grow ing country . There 
they are laid a foo t deep on “ floors” o f  h a ir cloth, over fires o f  an thracite, w hich 
dry them  w ith a slow sm okeless, heat. T he dried hops are next packed in  big 
sacks, or “ pocke ts” , an d  sent to  the brew eries. Y ears ago, charcoal was the 
m ain fuel in  the oasthouses, w hich led to  a thriv ing industry  o f  charcoal 
burning am id the K entish  woods.

A lthough  the hops are said to  im prove the keeping quality  o f  the beer, their 
m ain purpose is to  im p art a b itter flavour. A fter this b itter principle has been 
extracted, their w ork  is done, and  the brow n “ spent ho p s” , sodden w ith 
m oisture, are d isposed o f  by the brewers to  farm ers who will take them  aw ay 
by the lo rry  load. Som etim es a  charge is m ade, bu t in  som e districts they are, 
occasionally a t least, given away. This is where the C om m ission com es in to  the 
picture, because hops provide a first-class organic m anure, rich in  elem ents 
essential fo r the grow th o f  tree seedlings. M oreover they are cheap, available in  
nearly all parts  o f  the coun try  for little m ore than  the cost o f  tran sp o rt from  the 
nearest brewery, and  absolutely  w eed-free; while they break  dow n readily  and  
have no harm ful effects on  nursery soil. E labo ra te  form ulae have been w orked 
out for m aking  them  in to  com posts, w ith the aid o f  dried  b lood  or o ther active 
ingredients. B ut m any foresters have secured equally good results sim ply by 
leaving the  pu re  hops in heaps to  ferm ent awhile, and do their ow n com posting.
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I t will be seen from  the foregoing account th a t the cu ltivation  and  p rep a ra 
tio n  o f  hops is an  expensive procedure. I f  ever the supply from  the breweries 
failed, it w ould be o u t o f  the question  to  grow them  ju s t as m anure. But as a 
by-p roduct from  a luxury trade— if beer can be classed as a luxury— they are  a 
very valuable aid  to  ou r w ork o f  grow ing forest trees by the m illion.

N O T E S  O N  P L O U G H I N G  E Q U I P M E N T

By T. J. S A R G E A N T  
Engineering Branch

The Cuthbertson Drainage Plough
(See P hotos. 8 to  12)

T he C u thbertson  drainage plough was prim arily  designed an d  developed 
as a speedy an d  econom ic m eans o f  cu tting  open hill drains, thereby im proving 
the grass on  land  w hich was becom ing derelict. It was soon seen th a t this 
m achine, fitted w ith a different m ouldboard  fro m  th a t used fo r hill d rainage 
(Type H ) could  be an  excellent piece o f  equipm ent for purposes o f  afforestation  
under certain  peaty  ground  conditions. Experim ents were therefore carried  out 
w ith the resu lt th a t a  single-furrow  m ouldboard  know n as Type F  was developed 
fo r forestry  purposes. F u rth e r experim ents took  place an d  a double-furrow  
m ou ldboard  know n  as Type P was developed. Both types o f  m ouldboards are 
in terchangeable on  the sam e m achine.

Description o f Cuthbertson Drainage Machine fitted with Single Furrow Type 
“ F ”  Mouldboard

The C uthbertson  drainage m achine is m ade up o f  the follow ing p a r ts :—
(a) D raw b ar arrangem ent w ith co llar and shear p in  m anufactu red  from  

m ild steel, for a ttach ing  the plough to  the trac to r. A bollard  is placed 
a t the  fo rw ard  end o f  the draw  bar over which the wire rope is secured 
w hen it is requ ired  to  hau l the plough from  a sta tionary  trac to r. The 
shear pin pro tects the  m achine from  excessive strain .

(b) T he m ain  beam , a  prefabricated  box section o f  m ild steel, fo rm ing  the 
link  betw een the  d raw bar an d  the m ouldboard .

(c) Cross shaft to  w hich the discs are  attached.
(d) Tw o cu tting  discs 36 inches in  diam eter.
(e) T ransverse spring connected to  the forw ard end o f  the disc a rm  enabling 

the disc to  ride over obstacles w ithout dam age.
( / )  S tabiliser w hich is attached  to the beam  passing inside the stabiliser 

tube.
(g) T ra n sp o rt arrangem ent com prising two b road  wheels, p o rta l w ith stub  

axles, a connecting jib  for suspension on  th e  beam  and  a b racket fo r 
carry ing  the  stabiliser tube.

(h) M o u ldboard  com prising a  share, heel, m ou ld b o ard  body an d  trailing  
m ouldboard . T he m ou ldboard  body and  trailing  m ou ld b o ard  are o f  
m ild steel. T he share an d  heel are  o f  chilled cast steel w ith hardened  
surface edges w here excessive w ear occurs.
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(j) H o ist tack le to  enable the p lough  to  be lifted from  the  operating  
position  to  th e  carry ing  position  on  the fram e. I t is necessary to  have a 
pow er driven w inch on  the trac to r  to  operate  the  ho ist tackle.

Description o f Type P

As for Type F  w ith  the follow ing m odifications:—
(a) D oub le  fu rrow  m ouldboard .
(b) A 21 inch d iam eter too th-edged  central disc.
(c) T ransverse cu tte r (optional).

Setting the Plough to Correct Depth

The depth  o f  the d ra in  is con tro lled  by the angle o f  the m ouldboard , w hich 
when once set correctly  will m ain ta in  a  level b o tto m  to  the  d rain  irrespective o f  
the undulations o f  the g round .

There are tw o m ethods o f  setting  the p lough  to  the required  d ep th :—
(a) By m eans o f  the d raw  b ar q u ad ran t plates (first phase).
(b) By m eans o f  the jackscrew  arrangem ent housed a t the rea r o f  the 

m ouldboard .
B oth m ethods should  be used in conjunction  w ith  one an o th e r:—
(a) fo r approx im ate  dep th— (b) fo r final an d  exact requirem ents.
In  presetting  the dep th  by m ethod  (a) the follow ing should  be noted. There 

are three holes in the d raw b ar q u ad ra n t p lates— when the securing bo lt is in  the 
topm ost hole the plough from  this m ethod  o f  ad justm ent is set to  plough its 
shallowest. T o  increase the dep th  o f  drain , set the securing bolt in  the hole 
nearest the g round  th a t gives a dep th  o f  d ra in  nearest to  th a t required . T o 
check the dep th  o f  d ra in  the p lough  should  be m oved forw ard a few feet an d  the 
actual d ra in  cu t m easured.

To ob ta in  final setting  o f  the m ou ldboard  by m ethod  (b) the follow ing is 
the procedure.
(1) H aving checked off the dep th  o f  d ra in  th a t is being cu t by m ethod  (a) 
determ ine w hether the m ou ldboard  has to  be set to  increase o r decrease the 
depth o f  d ra in  required .
(2) S lacken off the fou r bolts securing the m ou ldboard  to  the m ain  beam .
(3) To increase the dep th  o f  d ra in  unscrew  the jackscrew  behind the m ould
board. M ove the p lough  fo rw ard  a few feet an d  check dep th  o f  drain . I f  
correct tighten  up securing bo lts— if n o t then repeat p rocedure until desired 
setting is ob ta ined .

(b) T o  decrease the dep th  o f  d ra in  first slacken off the lock n u t on the 
jackscrew  an d  then  tigh ten  up  the jackscrew . M ove the p lough forw ard  
an d  check dep th  o f  d ra in . I f  correct, tighten  the lock n u t an d  the 
securing bolts. I f  n o t correct, repeat until desired dep th  is ob tained.

Note: T he w inch ro p e  m ust always be slackened off w hen the  plough is being set.
A ll ad justm ents are co rrec t w hen the heel o f  the m ou ldboard  presses firmly 

into the bo ttom  o f  the d ra in  an d  the required  dep th  o f  d ra in  is cut.

Setting the Discs

I t  is essential i f  a  nea t and  tidy  d ra in  is to  be cu t th a t the 36-inch d iam eter 
discs be set correctly , bo th  as to  w idth  an d  dep th . This natu ra lly  varies w ith  the
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ty p e  o f  surface vegetation— ground  conditions— i.e. m ineral soil o r p ea t— and  
the  dep th  o f  d ra in  to  be cut. In  som e instances it m ay be necessary to  bring in 
the discs p as t the line o f  the m o u ldboard  b u t the follow ing details will serve as a 
guide.

Shallow Drain: 8 "- 9"— Discs in  line w ith o r up  to  V  clearance o f
the m ouldboard .

M edium  Drain: 10"-15"— U p to 1" clearance.
Deep Drain: 16"—24"— U p to 2" clearance.

C are should  be taken  to see th a t the discs are set to  cu t th ro u g h  top  
vegetation  an d  ro o t system only. T he cu tting  dep th  o f  the discs is con tro lled  
by the  bo lt connecting the disc arm  to  the transverse spring link. T he bo lt 
should  be rem oved an d  the discs low ered o r raised  accord ing  to  requirem ents. 
Six holes in  the transverse spring link  m ake adequate  allow ance for se tting  the 
discs to  correct depth.

B oth  the  m ou ldboard  an d  the discs, w hen the m achine is opera ting  on  
m olin ia p ea t o r m ineral soils, can  be set to  cu t a d ra in  to  alm ost precise 
dim ensions.

O n fibrous p ea t (basin peat) o r pseudo-fibrous pea t (hill peat) the se tting  o f 
the p lough to cu t a d ra in  o r furrow  slice o f  desired dim ensions is a  m a tte r o f  
tr ia l an d  error. G enerally  speaking it will be found  th a t under these conditions 
b o th  the m ou ldboard  and  the discs will need to  be set deeper an d  w ider to  
p roduce the required  furrow  slice th an  on m olinia pea t o r a  m ineral soil.

T he fact th a t the edges o f  the d rain  are ragged is an  ind ication  th a t the  discs 
are set “ too  close” .

U ses of the Cuthbertson Draining Plough

T he “ C u thbertson” used as in tended  by its designer is an  efficient an d  
econom ic m achine. Its m ain uses fo r forestry  purposes are on  the w etter and  
m ore peaty  soils w here it m ay be considered th a t tu r f  p lan ting  is a  cu ltu ral 
requirem ent. D epending on g round  conditions type F  an d  type P  m ay be used 
in  conjunction  w ith  one ano ther o r alternatively alone. W here a m ain  drainage 
system  is required , however, type F  m ust always be used, due to  the  fact th a t 
type P  is n o t designed to  cu t a drain  to  the dep th  norm ally required .

Type F  is p rim arily  a  drainage m achine an d  w ould  a lm ost inevitably  be 
used on  the w etter grounds w here it w ould be operated  a t the desired  spacings 
from  five feet upw ards. W herever possible an d  subject to  silvicultural req u ire
m ents, the closer spacings should  be adop ted  in  o rder to  m ake m axim um  
financial savings. W hen used a t the w ider spacings h and  cu tting  an d  spread ing  
o f  turves— a very costly item — has to  be undertaken .

There are, how ever, cases w here p loughing a t the closer spacings is no t 
practicable an d  in som e cases m ay no t be considered desirable. A n  exam ple o f 
this m ay be ground  conditions where the constan t tu rn ing  ro u n d  o f  a n  outfit in 
a confined space m ay lead to  a danger o f  bogging. A  bogged m achine is useless 
an d  can  well lead to  a  considerable w astage o f  funds. In  addition , a tra c to r  th a t 
has been badly bogged m ay be p u t o u t o f ac tion  fo r som e tim e due to  the need 
to  strip  dow n an d  exam ine the  w orking m echanism . This is particu larly  
im p o rta n t w here it is suspected th a t w ater— particu larly  peaty  w ater— has 
perco lated  to  the  w orking parts.

I t  is o f  p a ram o u n t im portance th a t the full silvicultural requirem ents o f  any 
area  a re  carefully w orked ou t before any outfit is set to  w ork. R o ad  alignm ents,
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rides, grazing strips an d  co m p artm en t boundaries shou ld  be set o u t well in 
advance o f  the m echanical operations. This will elim inate w astage o f  m achine 
hours and  w here a  large p rog ram m e has to  be carried  ou t, will lead  to  consider
able financial savings in  an  increased o u tp u t per m achine hour.

T he topography  o f  the g round  should  be carefully studied— existing natu ra l 
and artificial d ra inage channels in  the form  o f  stream s, sykes, sheep drains, 
etc., should be carefully studied . C are  should  be taken  to  ensure th a t all furrow s 
cut for the provision  o f  turves for p lan ting  are  so aligned th a t they feed in to  
new m ain drains to  be cu t an d  thence to  the n a tu ra l ou tle t. In  som e cases 
furrows m ay well feed d irect in to  the na tu ra l outlet.

I t should  be rem em bered  th a t for differing types o f  soil conditions there is 
an optim um  grad ien t for b o th  m ain  drains an d  furrow s p loughed fo r the provision 
o f turves. M ain  d rains particu larly  should  be so sited th a t they will perform  
efficiently the w ork  in tended . They shou ld  be a t a  g rad ien t th a t will enable them  
to take aw ay surp lus w ater and  be as near as is practicab le self-cleaning. I f  
sited a t too  steep a  g rad ien t they can  well resu lt in  serious erosion— if  a t to o  flat 
a  gradient they will n o t function  efficiently— m ay choke up  very easily— an d  on 
steep side slopes un d er certain  soil conditions m ay well lead to  serious land  slips.

The type P C u thbertson  is essentially a “ p lan ting” ra th e r th an  a “ drainage” 
machine. It has been designed as a “ p rov ider o f  turves fo r p lan ting” . N orm ally  
it is set to  cu t a fu rrow  slice from  6 to  9 inches in  dep th  an d  operates m ost 
efficiently on  “ m olin ia pea t-deep” , o r “ m olin ia peat-shallow ” w ith a m ineral 
soil below, or on  a light m ineral soil. T he d raw  b ar pu ll requ ired  to  haul it is 
similar to  the type P, i.e. a class IV C raw ler T rac to r— P .D .3— T .D .9  or D .4, etc. 
A central too th-edged  disc 21 inches in d iam eter splits th e  furrow  slice in  two 
equal sections. T he m ou ld b o ard  lifts an d  spreads the resu ltan t furrow  slices 
left and righ t a t 5 inch spacings centre to  centre.

The great benefit o f  this m achine is th a t it au tom atically  doubles the o u tp u t 
o f furrow  slice available fo r p lan ting  purposes, thereby reducing the cost o f  
p reparation  o f  g round  fo r p lan ting  by half. In  add ition , w here fire danger has 
to be considered, som e add itiona l benefit does accrue due to the increased area 
of suppression o f  surface vegetation.

Both m achines type F  an d  P  are  opera ted  and  ad justed  in  a sim ilar m anner. 
W hen requ ired  to  m ove across coun try , the pow er w inch on  the trac to r is 
operated to  lift the m ain  beam  an d  m ou ldboard  in to  its carrying position  on the 
frame w here it is suspended by m eans o f  the trip  carrier catch. To release the 
trip carrier catch  in  o rder to  get the p lough  in to  action , the p lough  m ust be 
lifted slightly by the pow er w inch to  clean; the trip  catch  is then  pulled fo rw ard  
by m eans o f  the light rope w hich extends forw ard  to  the trac to r. T he b rake is 
then released from  the w inch an d  the p lough falls to  the ground. O n forw ard  
m ovem ent o f  the trac to r, the p lough  digs itself in to  the g round  to  the p re
determ ined depth .

W hilst the p lough  is in  opera tion  it is not supported  on the tran sp o rt 
wheels.

T he m echanical p rep a ra tio n  o f  g round  is a m eans to an  end ; the end is the 
efficient estab lishm ent o f  a successful p lan ta tion  w ith the greatest econom y o f 
expenditure. N o  effort should  be spared to  ensure th a t all m echanical equipm ent 
is used efficiently and  in  the m anner in tended— the object should  n o t only be for 
the m achine to  earn  its keep— it should  m ake a profit in  th a t it should  carry  ou t 
w ork cheaper th a n  any o ther m eans.
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Other Uses of the Cuthbertson Drainage Plough

In  add ition  to  its use fo r p loughing  fo r p lan ting  the C u th b ertso n  type F 
has been successfully used for the close p loughing o f  rides fo r fire p ro tec tio n  on 
the deeper peaty  ground. T he procedure is to  use the m achine in  a sim ilar 
m anner to agricu ltu ral ploughing, the resulting furrow  slices being disced by the 
use o f  heavy disc harrow s to  provide a firep roof strip.

O n the deeper peats this can  be a som ew hat difficult op era tio n  due to  the 
fact th a t one track  o f  the craw ler trac to r used has to travel in  the d ra in  cut 
(after the first fu rrow  slice) in  o rder to  ob ta in  close spacing. This difficulty can 
be overcom e by using two craw ler trac to rs in  tandem . T he first m achine is 
coupled to  the second m achine by a ten to  fifteen yard  length o f  one-inch steel 
wire rope and  travels on  the unbroken  surface, slightly offset to  the trac to r 
directly coupled  to  the plough. This has elim inated the serious danger of 
bogging. The plough is norm ally set for this w ork  to  its m axim um  lim ita tions as 
to  w idth and depth.

T he type F  C u thbertson  has also proved to be the m ost econom ic m eans o!" 
cu tting  new drains alongside forest ro ad  projects. T he plough  can  be operated  
to  th row  the furrow  slice in  tow ards the road , o r ou tw ards, sim ply by the 
d irection o f  travel. W hen used to  th row  the furrow  slice in  tow ards the ro ad  the 
fu rrow  slice is used to  assist in  the form ation  o f  the berm s.

Motive Power or Drawbar Pull required to Haul the Plough

T he d raw bar pull required to  haul the “ C u th b ertso n ” varies accord ing  to 
the g round  conditions on w hich it is to  operate  an d  the dep th  o f  d ra in  it is set to 
cut. O n relatively easy conditions and  set to  cu t a shallow  drain , the d raw bar 
pull requ ired  m ay be as low as 4,000 lbs. Set to its m axim um  dep th  and w idth, 
the d raw bar pu ll required  when operating  purely for drainage m ay be abou t 
10,000 lbs. F o r norm al forest purposes under average conditions, the d raw bar 
pull required  will be in  the region o f  6,000 lbs.

I t will thus be seen th a t for m ost areas the Class IV T rac to r i.e. Fow ler 
F .D .3 , In te rna tional T .D .9— C aterp illar D.4— Fow ler M arshall V .F . are well 
suited to  hau l the “ C u thbertson” . M ost o f  the Class IV C raw ler T rac to rs have 
a m axim um  draw bar pull between 9,000 and  10,000 lbs.

Output per Machine-Hour Type F and P

O u tp u t in chains cu t per m achine-hour is very sim ilar fo r b o th  types of 
m achine w hen engaged on “ ploughing for p lan ting” . T he p o in t to  be borne in 
m ind how ever is th a t type P  cuts the fu rrow  slice in  two sections, m aking 
available double the am oun t o f  tu rf  for p lan ting  purposes. T he g reat advantage 
o f  the type P  m achine is th a t it au tom atically  halves the cost o f  “ p rep a ra tio n  o f 
g ro u n d ” , an d  reduces very considerably the cap ita l th a t needs to  be laid  o u t in 
“ new trac to rs” . I t can also lead to the m aking available o f  the m otive pow er 
for o the r forestry  operations in  th a t the tim e taken  to  p lough  a given area  is 
halved.

T he follow ing are som e o f the points th a t m aterially  affect the o u tp u t per 
m achine hour.

(a) T he m echanical efficiency o f  the trac to r an d  plough.
(b) T he skill o f  the operator.
(c) T he co rrec t setting  o f  the plough.
(d) T opography  o f  the ground etc.
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T aking  all things in to  consideration  an d  averaging o u t g round  conditions a  
Class IV  trac to r  fitted w ith tracks o f  a w idth  su itab le to  the ground  conditions 
u p o n  w hich it is to  operate  should  th ro u g h o u t the  w hole o f  a p loughing  season 
average 100 chains o f  d ra in  cu t per m ach ine-hour w orked. A t five-foot spacings, 
using type F  m ou ldboard , this equals 0.75 acres— w ith type P m ou ldboard  
it equals I I  acres.

I t  is im perative th a t every incentive possible is given to  trac to r  op era to rs  
engaged on  ploughing for planting . W hen w eather conditions a re  favourab le  
they should  be encouraged to  w ork  as long hours as can  be considered  reason 
able. In  add ition  bonus rates should  be paid  fo r good w ork  an d  good  ou tpu t. 
W here bonus is paid, a weekly ta rge t in  acres should  always be given. 
A lternatively  if  conditions w arran t it a  piecew ork ra te  m ay be m ore suitable.

I t  is essential th a t m achines are n o t allow ed to  stand  idle— all w aste tim e 
should  be com pletely elim inated. A  loss o f  one hou r per day per m achine is 
equivalent to  a  loss in  the course o f  a year o f  over £300 per machine.

Maintenance
T he m ain tenance o f  the  C u thbertson  drainage plough requires the follow ing 

a tten tio n :—
T he lubricating  po in ts should  be greased daily. T he wheel grease caps 

shou ld  be filled w ith grease once per week.
W hen a p lough  has com pleted  its annual p loughing program m e it should  be 

tho rough ly  cleaned dow n and  the m ain  body, if  necessary, repain ted . T hose 
p a r t subjected to  w ear an d  probab ly  ru st should  be pain ted  w ith a black 
b itum astic  pain t— i.e. m ou ld b o ard  body, trailing  m ouldboard , an d  discs.

T he p lough  should  always be taken  to  the nearest depo t and garaged if  it is 
likely to  be ou t o f  action  fo r som e time.

T H E  B E G G  H I L L  P L O U G H
(See P hotos. 12 an d  15)

T he Begg hill p lough  has been developed for forestry  purposes as a  light 
p lough  to  prov ide the  silvicultural requirem ents prim arily  on  the better type o f  
“ hill la n d ” . I t has been developed in  three stages an d  the cu rren t m odel know n 
as: H ill Type N o. 3 has proved  to  be a very efficient m achine w hen used on  the 
type o f  g round  fo r w hich it has been designed.

Description of Begg Plough

T he p lough  is com posed o f  the follow ing m ain  p a r ts :—
(a) T h e  d raw bar arrangem ent for connecting the p lough  to  the trac to r.
(b) T he m ain  beam — a box section o f  p refabricated  steel.
(c) T h e  m ain  body un it o f  the plough.
(d) T he m ou ldboard , w hich is welded direct to  the m ain  body unit. A  

m ou ld b o ard  tail is affixed to  push the furrow  slice clear o f  the drain .
(e) T he tran sp o rt arrangem ent com prising tw o b road  wheels on  a U -shaped 

axle, the w hole being supported  beneath  the m ain  beam  by two brackets.
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( / )  T he disc assem bly being a single 18 inch d iam eter disc supported  by tw o 
arm s a ttach ed  to  a  b racket on  the forw ard  end o f the m ain  beam .

(g) The trip  m echanism  fo r lifting an d  carry ing the plough w hen n o t in  
action.

(h) A sole shoe welded d irect on  to  the m ain  body un it o f  the p lough.
(/) T he share which slides in to  the m ain  body un it an d  is held in position  

by one bolt.
( j)  The dep th  con tro l quad ran t.

Setting the Disc

Only one ad justm en t is necessary to  the disc, an d  this is in respect o f  the 
cutting dep th . H oles prov ided  a t the po in t o f  fixture to  the forw ard  stiffening 
bracket perm it o f  raising  or low ering the cu tting  depth .

It should be no ted  th a t under certain  soil conditions this p lough  opera tes 
quite successfully, due to  the  design o f  the share, w ithou t the disc.

Use of the Begg No. 3 H ill Type Plough

The Begg N o. 3 Hill type plough is a light an d  efficient p lough an d  is 
mainly used for forestry  purposes on  the better type o f  hill land  w here a  fu rrow  
slice o f  m oderate dep th  is required.

D epending on  g round  types, it may be used alone to  provide the cu ltu ra l 
requirem ents, o r as is frequently  the case, in  conjunction  w ith  o ther types o f  
plough, m ainly the C u thbertson . W here this takes place the C u thbertson  w ould  
norm ally undertake the m ore difficult g round  leaving the easier areas to  the  
Begg. I t operates m ost efficiently on  a  light m ineral soil w ith a light vegeta tion  
o f mixed grasses o r on  shallow  p ea t (3 to  4 inches) w ith  a m ineral soil below.

The plough  can be set to  cu t a  d ra in  o f  from  10 to  12 inches in  dep th  w ith  a  
m axim um  w idth a t the top  o f  21 inches and  133 inches a t the bo ttom . T he 
norm al setting how ever is to  prov ide a furrow  slice o f  from  6 to  8 inches in  dep th .

T he use o f  the disc, u nder certain  soil conditions an d  light surface vegeta tion , 
is optional. W hen the disc is no t used, how ever, the quality  o f  the w ork  w ould  
be som ew hat ragged. T he disc should  norm ally  be set to  cu t th rough  the ro o t 
system o f  the surface vegetation.

W hen requ ired  to  m ove across country  the trip  m echanism  is p u t in to  ac tion  
to lift the p lough in to  its carry ing position. T o do this the co rd  from  the tr ip  
lever to  the trac to r is pulled and  by so doing sets in  m otion  the trip  m echanism . 
This causes the U -axle to  m ove from  a horizon tal position  to  a  vertical position , 
thereby keeping the p lough  clear o f  the ground.

To engage the p lough sim ply hau l on  the release co rd  going fo rw ard  from  
the p lough  to  the trac to r. T he p lough  then  falls to  the g ro u n d  an d  on  the; 
forw ard m ovem ent o f  the trac to r  digs itself in  to  the pre-determ ined depth .

The ideal p loughing  position  is to  have the sole shoe m ark ing  along  its  
entire length  the  b o tto m  o f the furrow , i.e. the p lough  m ust run  level.

T he Begg plough  should  n o t be used on the follow ing types o f  g round .
(a) W here it will frequently  com e up against large stones.
(b) W here there is a  g row th o f  heavy surface vegetation.
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Setting the Plough to Correct Depth.

T his is a  sim ple m a tte r and  is carried  o u t by altering  the position  o f  the p in  
in  the holes p rovided fo r this purpose, in  the ex tension b ar to  the d ep th  con tro l 
q u ad ran t. T he p lough  is set to  cu t its deepest fu rrow  when the p in  is in  the m ost 
fo rw ard  hole.

M otive Power or Drawbar Pull required to Haul the Begg Plough

T h e d raw bar pull requ ired  to  hau l the Begg N o. 3 H ill type p lough  varies 
accord ing  to  th e  g round  conditions an d  the dep th  it is set to  p lough. O perating  
u n d er the conditions for which it has been designed, and varying w ith  the dep th  
to  w hich it has been set, the d raw bar pull required  m ay vary  from  2,000 to  6,000 
lb . ; in  extrem ely difficult g round  a d raw bar pull in excess o f  6,000 lb. m ay be 
necessary b u t this is the exception ra th e r th a n  the rule. F o r n o rm al forest 
purposes un d er average conditions the  d raw bar pull required  will be in  the 
region o f  from  3,500-4,000 lb.

I t  will thus be seen th a t any trac to r, wheeled, half-tracked , o r full-tracked, 
falling w ith in  the C lass V category will hau l the Begg plough  under average 
cond itions. T he need to  use wheeled, h a lf  track , o r full track  depends on  the 
soil conditions— i.e. danger o f  bogging— dry or w et cond ition  and the topography  
o f  th e  ground, i.e. side slopes o f  varying gradients.

Maintenance of Begg Plough

This is a sim ple m a tte r covering the points detailed below. E ach po in t 
m en tioned  shou ld  be oiled daily.

(a) T he p in  in  the swivelling coupling on  the forw ard  end o f  the d raw  bar.
(b) T he hinge p in  connecting the d raw bar to  the forw ard  stiffening bracket-
(c) T he disc bearing and  the p in  fixing the disc arm s to  the fo rw ard  b racket.
(id) W heel bearings.
(e) Pin  connecting  the dep th  contro l q u ad ran t an d  bar.
( / )  T he p la in  bearings in  the bracket supporting  the U -axle to  the m ain  

beam .
(g ) P la in  bearings, racket, q u ad ran t and  pins o f  the trip  m echanism .

A fter com pleting its operations fo r a season, the p lough  shou ld  be 
tho rough ly  cleaned dow n an d  the body if  necessary pain ted . T he share, 
m ou ld b o ard  and  sole shoe should  either be given a liberal coating  o f  grease or 
p a in ted  over w ith b lack b itum astic pain t. I t is essential th a t the p lough  be p u t 
In to  store w hen no t in  use.

R U S S E L L ’S R.L.R. P L O U G H  M K .  I I
(See P hotos. 13 an d  14)

T h e  R .L .R . p lough  was p roduced  as a single m ou ldboard  type o f  p lough to 
p rov ide  the desired cu ltivation  fo r purposes o f  afforestation  on  the heavier soil 
types such as those found on  the N o rth  Y orkshire  M oors. In  princip le it is 
sim ilar to  th e  norm al agricu ltu ral p lough  b u t o f  m ore  ro b u st construction .
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Description o f R.L.R. Plough

T he R .L .R . p lough  is com posed o f  the follow ing m ain  p arts :
(a) Drawbar attachm ent— T he m eans o f  connecting  the  p lough  to  the  

trac to r. I t  is ad justab le  in  th ree positions vertically fo r d raw b ar 
height. P rovision  is also m ade to  “ off set”  the  p lough  w hen necessary.

(b) M ain fra m e— Is m ade o f  individual com ponen t parts  o f  6 inch by 1 inch 
steel to  facilita te  repa ir w hen necessary.

(c) Transport Arrangem ent— C om posed  o f  2£ inch d iam eter solid steel 
U -shaped axle, tw o land  wheels 3 feet 6 inch in  d iam eter w ith 6 inch 
tread , an d  a rea r swivel wheel 2 feet 3 inch in  d iam eter m oun ted  in  a 
heavy-duty fo rk . A  wheel scraper is also fitted. T he ends o f  the U -axle 
are tu rn ed  to  form  stub  axles fo r the tw o land  wheels, the w hole being 
fixed to  the to p  o f  the m ain  fram e by tw o split p lain  bearings.

(d) S e l f  L ift M echanism — C onsisting o f  a  pa ir o f  “ grab  arm s” w hich are 
b ro u g h t in to  ac tion  by hau ling  on  the rope extending from  th e  trip  
lever fo rw ards to  the trac to r. This causes the hooked  o r curved end  o f  
the “ grab  a rm s”  to  engage the lift rollers fitted to  an n u lar rings on each 
side o f  the land  wheels, thereby bringing th e  axle to  a  vertical position  
and  lifting the p lough  o u t o f  the ground.

(e) M ain body o f  Plough— O f lam inated  steel construc tion  curved a t the 
fo rw ard  end to  tak e  the  K illifer sections. T he land  side is fitted w ith 
replaceable w earing plates. T he body is m oun ted  in to  the fram e in  a 
m anner th a t perm its o f  som e flexibility, i.e. it is n o t a  rigid fixture.

( / )  Point— W hich is fitted in  the form  o f  a shoe to  the forw ard end o f  the 
m ain  body  an d  held in  position  by a reta in ing  bolt.

(g) Share— M ade in  tw o sizes 16 inches o r 22 inches, depending on the w idth 
o f  fu rrow  slice required.

(/;) M ouldboard—W hich  is m ade up  in  tw o sections, each being renew able. 
A  tail piece is prov ided  for use w hen necessary. T he m ou ld b o ard  is 
a ttached  to  the m ain  body o f  the plough.

(/) Discs— Central and Side— A  central disc 21 inches in  diam eter is fitted 
fo rw ard  o f  the  m ain  body an d  can  be ad justed  laterally  an d  fo r dep th . 
L ateral ad justm en t is by spacing rings and  dep th  by m eans o f  the clam p
ing b racket.

A  side swivelling disc cou lter is available fo r use w hen necessary.
O') D epth-control M echanism — O perated  by a  screwed handle which, 

th ro u g h  a  system  o f  links, con tro ls the angle o f  th e  U -axle and  also 
the  heigh t o f  the  rea r wheel.

(k ) L ocking  Pin— P rovided  to  lock the rea r forks when it is necessary to  
reverse the p lough.

Drawbar Pull or M otive Power required to Haul the R.L.R. Plough

The d raw bar pull requ ired  to  hau l the R .L .R . p lough  varies m ore th a n  any  
other p lough  a t presen t being used fo r purposes o f  afforestation. T he dep th  to  
which it is set, an d  the g round  conditions u p o n  w hich it is operating, resu lt in 
the need o f  a d raw b ar pull th a t varies from  5,000 to  14,000 lb. In  exceptional 
circum stances even 14,000 lb. m ay be slightly exceeded.

I t  will, therefore, be seen th a t in  view o f  this g reat variation , the u tm o st care 
should be tak en  in  determ ining the m ost su itab le trac to r to  hau l the p lough  if  
the desired silvicultural results are to  be obtained.
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As a guide to  determ ining the m ost su itable trac to r to  be used, the follow ing 
tab le  gives details o f  the m axim um  draw bar pull th a t is exerted  by certain  
classes o f  trac to r.

M axim um  Drawbar 
Class Types Pull, D f Gear

II  T .D .18, D .7, etc. 20,000 to  21,300 lb.
I II  T .D .14, D .6, etc. 13,500 to  14,300 lb.
IV  T .D .9 , D .4, F .D .3 , Fow ler 9,000 lb.

M arshall V .F.

U n d er average conditions in those areas for w hich the p lough  has been 
designed the d raw bar pull required  can  be considered as being betw een 7,750 to 
8,250 lb.

Setting the R.L.R. Plough to Correct Depth

T here are tw o adjustm ents for dep th  co n tro l:—
(o) T he dep th  con tro l screw.
(b) T ilting  bracket o r cam.

T he form er is operated  by a long handle th readed  to  take a  “ barrel n u t” or 
d ep th  con tro l ad justing  screw. A  lever attached  to  the “ barrel n u t” a t one end, 
a n d  a cam  fixed to  the U -axle a t the o ther end, lift o r low er the U -axle as the 
hand le  is tu rned . As the axle is a ttached  to  the m ain  fram e, th is is a t the sam e 
tim e raised  or low ered. In addition , as the above opera tion  is tak ing  place, so 
th e  rea r wheel is raised  or low ered by a system  o f levers an d  cam s by the “ rear 
wheel contro l ro d ” .

T o  increase the dep th  o f  p loughing the U -axle should  be low ered, w hilst to  
decrease it the reverse process should  be adopted.

T h e  second ad justm ent (b) is a very im p o rtan t feature in  the setting  o f  this 
p lough . The m ain  body un it is housed in  the fram e in  the m anner o f  a  sim ple 
hinge which perm its o f  ad justm ent in  the angle o f the m ouldboard . I t should  
be particu larly  borne in  m ind under tw o diam etrically  opposed  conditions o f 
p lough ing  (1) very h a rd  stony ground (2) soft g round  conditions. In  the case o f
(1), i f  set a t too  steep an  angle, severe breakages m ay occur—-if set to o  steep 
u n d e r conditions as a t (2), it m ay well dig itself in. T he ideal setting  is a  m atte r 
o f  tria l and  erro r— careful no ting  o f  the quality  o f  the w ork will soon resu lt in 
th e  m ost su itable setting o f  the brackets or cam s. T o increase the dep th  by this 
m ethod , the b racket shou ld  be m oved tow ards the  rea r o f  th e  p lough, the 
re ta in ing  p in  o r bo lt being fixed in  the app rop ria te  hole, to  give the dep th  required . 
I t  will be no ted  th a t the end o f  the m ain  body un it is stepped. This is to lim it the 
angle a t w hich the m ou ldboard  can be set, an d  also to  prov ide o f  som e flexibility 
o r  up  and  dow n m ovem ent o f  the m ain  body un it— a very im p o rtan t feature on 
ro u g h  an d  stony ground.

Setting the Discs

T he fo rw ard  o r cen tral disc is adjusted fo r dep th  by p lacing the securing 
b o lt in  one o f  the  ad justm en t holes in  the supporting  b racket so as to  give the 
co rrec t cu tting  dep th . E igh t holes in  the b racket p rovide am ple allow ance. 
L atera l ad justm en t is by one-inch spacing rings on  either side o f  the  disc. T he 
n o rm a l setting  o f  the  disc is— for dep th— to cu t th rough  the  ro o t system  o f  the 
surface vegetation— for la teral ad justm ent— to  perm it o f  a tw o-inch clearance 
betw een the disc and the  w earing p lates on  the landside o f  the m ain  body  un it.
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T he side-swivelling disc is ad justab le fo r dep th  by easing off the clam ping 
bracket. I t  is norm ally  only used w hen a heavy grow th o f  surface vegetation  is 
present, w hich causes the fu rrow  slice to  fall back  in to  the  fu rrow ; th e  disc then 
serves to  cu t the vegeta tion  an d  destroy the “ hinge effect” . I t  m ay also be used 
on som e o f  the ra th e r  heavy an d  w et clay soils w here drainage is a  m a tte r o f  
consideration . W hen used on  the la tte r conditions, the bigger type o f  trac to r  is 
advisable as its ex tra  speed will cause the furrow  slice to  be th row n  alm ost clear 
o f the furrow , thereby perm itting  the fu rrow  to operate  qu ite  satisfactorily  as a 
drain, a t least un til such tim es as the fu rrow  slice has w eathered  an d  fallen back.

Use of R .L .R . Plough

The R .L .R . p lough  is p rim arily  used fo r purposes o f  afforesta tion  in  those 
areas w here deep cu ltiva tion  is considered to  be the silvicultural requirem ent. 
In  principle it is sim ilar in  design to  the m ajority  o f  agricu ltu ral ploughs. I t  is 
however built on  ro b u st lines to  enable it to  cope w ith  the m ore a rduous w ork  
connected w ith forestry  operations. I t  is used m ainly on  the heavier soil types, 
particularly  on hea th lands o r w here a  p an  is present.

As w ith all cu ltivating  equ ipm ent used fo r p reparing  ground , it is essential 
that the silvicultural requirem ents are clearly defined before the p lough  is p u t 
into action. Is it a  m a tte r o f  sim ple cu ltivation— is drainage a  prim e fac to r fo r 
consideration— if a p an  is presen t is the fractu ring  o f  it a  m atte r o f  m ajo r im p o rt
ance— or is the suppression o f  weed grow th  the  over-riding fac to r?  I t  m ay well 
be th a t the requirem ents are  a com bination  o f  the above, w ith  o ther special 
considerations applicable to  individual sites.

H aving decided on  the requirem ents, care shou ld  be taken  to  ensure th a t 
the plough is fitted up correctly  to  p roduce the  desired results. T here are  tw o 
shares available fo r fitting to this p lough— a 16-inch and  a  22-inch. T he la tte r 
should be fitted w here a b road  fu rrow  slice is required , an d  w here suppression o f  
weed grow th is a  m ajo r m atter.

C oupled w ith the above should  be the selection o f  the m ost suitable trac to r  
to haul the p lough to  p roduce  in  the m ost econom ical m anner the  desired 
results. It is n o t p rac ticab le to  give all the points th a t need consideration  as 
individual sites m ay well p roduce their ow n peculiarities. T he follow ing are 
some o f  the po in ts th a t do  need w atch ing :—
Topography of the ground. Is it an  area  th a t, irrespective o f  th e  alignm ent o f  the 
furrows, can  be p loughed  tw o ways, i.e. level or near level g ro u n d ?  A re side 
slopes involved, and  if  so are they o f  a  g rad ien t such th a t if  co n to u r o r off- 
contour p loughing  is required , the land can  be p loughed b o th  w ays? I f  two- 
way ploughing is adop ted  will there be a  danger o f  one furrow  slice falling back  
into the fu rro w ? S hould  this be the case, w ould p loughing up  and  dow n the 
gradient be possible w ith  a trac to r o f  the correct d raw bar pull ?
N ature of the ground. Is it good  firm  ground  free from  stones— or are boulders 
likely to  be encoun tered? I f  so how  frequently? A re there any boggy patches in 
the area th a t could  be p loughed w ith one type o f  trac to r b u t n o t ano ther ?
Type of Ploughing. M odera te  dep th  o r m axim um  dep th  an d  w idth.

W hen required  to  m ove across country , the plough is lifted in to  the carry ing 
position by hauling  on the rope th a t extends fo rw ard  from  the trip  lever to  the 
tractor. This causes the  “ grab  arm s” to  engage w ith  the rollers fitted to  the 
annu lar rings a ttached  to  the inside o f  the land  wheels. This causes the body to 
be lifted clear o f  the ground. A t the  sam e tim e th a t this ac tion  is tak ing  place, 
the rea r wheel con tro l rod , th rough  a series o f  links, raises the  rea r wheel and 
keeps the tail o f  the body clear o f  the ground.
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T o engage the p lough, hau l on  the cord  a ttached  to  the  safety  catch. This 
causes the p lough  to  fall to  the g round  an d  on  the  fo rw ard  m ovem ent o f  the 
trac to r  the plough digs itself in  to  the pre-determ ined depth . W hen ad ju stm en t 
to  the dep th  con tro l has been carried  ou t, the trac to r  an d  p lough  shou ld  be 
m oved fo rw ard  and  the dep th  o f  the fu rrow  m easured  to  check th a t it is as 
required .

W ith  all cultivating equipm ent used fo r p reparing  ground, certa in  po in ts 
should  be carefully borne in  m ind. T he follow ing are particu larly  applicab le 
to  the R .L .R .

(1) T he plough should  always be lifted clear o f  the g round  before s ta rting  to  
tu rn . F ailu re  to  do  this m ay well resu lt in  dam age to  the m ain  beam  o r fram e.

(2) W ith  craw ler trac to rs th e  d raw bar connection  should  always be left free to  
travel th e  full w id th  o f  the carrie r— it should  n o t be pegged to  one position .

(3) A t the first tendency to  bog— disconnect the  p lough— do n o t dig the  p lough  
and  trac to r in— care in  this will save m any m achine-hours. T he p lough  can 
always be w inched out.

(4) P o o r quality  w ork  m ay well be caused by one o f  the follow ing ite m s:—

(a) Incorrect setting o f  the plough.

(b) D am aged or w orn  poin t, share, land-sides.

(c) D iscs ou t o f  alignm ent.

(d) D raw b ar on  p lough  n o t rela ted  to  d raw bar connection  on  trac to r— too  
high or too  low.

T he essence o f  good  w ork  can  be sum m ed up  as follow s:

(1) A  highly skilled operator.

(2) M echanical efficiency o f  trac to r  an d  plough.

(3) C orrec t setting o f  the plough.

I f  the desired results are to  be p roduced  in  the m ost econom ic m anner it is 
essential th a t all the above points are carefully w atched. O perato rs shou ld  be 
encouraged to  tak e  a  pride in  the quality  and  o u tp u t o f  the ir m achines. I t is o f  
th e  u tm o s t im portance  th a t they are given a  clear p ic ture o f  w hat is requ ired—  
unless this is done one canno t hope fo r the best results.

Maintenance of R.L.R. Plough

T he follow ing po in ts  should  be greased o r oiled daily :
(a) T h e  p ins ho ld ing  th e  d raw bar to  the m ain  fram e.
(b) Bearings to  the land  wheels an d  rea r wheel.
(c) Bearings supporting  U -axle to  m ain  fram e.
{d) D ep th  con tro l m echanism — threads on  the con tro l handle, pins th rough  

levers or cam s, an d  slide.
(e) D isc bearings.
( / )  C hains fitted to  side o f  fram e along  w hich fo rw ard  end o f  body rolls.
(g) D iscs, m ou ld b o ard  an d  landside o f  m ain  body m ust be sm eared w ith oil 

o r grease a t  end o f  each day ’s w ork.
(h) Pins connected  w ith  rea r wheel elevator an d  links.
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(z) Locking p in  hole an d  bearing  in  rea r forks.

Note: T he rollers fitted  to  the  annu lar rings on  th e  inside o f  each land  wheel 
should  be kep t clean an d  free from  d irt. As an d  w hen necessary they should  be 
w ashed dow n w ith  diesel oil.

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

By R. F A U L K N E R  
D istrict Officer, Research Branch

A n experim ent to  com pare several m ethods o f  bringing a  three-year-old  
sycam ore p lan ta tio n  o u t o f  check on  a grassy site was established a t B row nm oor 
Forest, D um friesshire , in  1954. T reatm ents under test are stum ping the plants, 
m ulching w ith saw dust, vegetation  screefing and  top  dressings o f  nitrogen. In  
addition  experim ents on  the position  o f  p lan ting  o f  oak, sycam ore an d  gean 
{Prunus avium) on  tine-ploughed clay soils were p lanted , and  also experim ents to  
com pare the  perform ance o f  pedunculate  and  sessile oak , red  oak  and  beech. 
On the m arg inal hardw ood  site a t B row nm oor, an  experim ent com paring  the 
effect o f  d ifferent rates o f  lim e applications on  the establishm ent o f  beech and 
wych elm was p lan ted .

A t Ross Priory , G arad h b a n  F orest, D unbartonsh ire , experim ents to  com 
pare the perfo rm ance o f  sessile w ith pedunculate  oak, an d  beech w ith Nothofagus 
procera and  N . obliqua, were p lan ted . A  th ird  experim ent was established to  
com pare N orw ay  spruce an d  L aw son cypress as nurses for ash. P lots o f  
sycamore, small- and  large-leaved limes, and  sweet chestnu t w ere also planted .

O n a new area  a t S altoun  F orest, E ast L oth ian , a p rovenance experim ent 
com paring beech o f  S outh  Scottish  origins was p lan ted  on p loughed ground. 
In addition , com parison  p lo ts o f  N . procera, N . obliqua an d  beech were p lan ted  
on bo th  p loughed an d  unploughed  ground.

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

By B. R . G . H A M M O N D
Forester, South-W est England

D uring  the last tw o years, a t M occas an d  A conbury Forests in H erefo rd 
shire, bo th  o f  w hich are  new areas, som e interesting results have occurred in 
connection w ith  late planting .

In  1954 the p rep a ra tio n  o f  g round  w ork  was n o t com m enced a t M occas 
until the  7 th  January , an d  ow ing to  labou r difficulties and  a  vast rab b it popu la
tion, the a rea  o f  fo rty  acres w hich was scheduled fo r planting , was n o t ready  for 
this w ork un til A pril. T he m ain  species used were oak  seedlings, and fairly large 
E uropean  la rch  transp lan ts , an d  the m ain  p lan ting  site was a steep north-facing 
slope, o f  heavyish clay loam  over old red  sandstone.
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T he w eather bo th  during  planting , an d  fo r a  sho rt tim e afterw ards, w as very 
d ry , an d  as the p lan ting  was n o t com pleted un til M ay the  5th, there was reason  
to  an tic ipa te  heavy losses especially in  the  larch  transp lan ts. In  ac tua l fact, 
a lm ost 100 per cent take was the result, an d  beating  up was unnecessary.

Even m ore startling  results have been seen this year, as again  p lan ting  was 
seriously delayed bo th  by the bad  w eather, and  very great shortage o f  labour. 
T he sixty acres o f  p lan ting  a t M occas was com pleted  by only th ree m en an d  a 
boy, b u t n o t finished un til the end o f  M ay. A  sim ilar site to  the previous year 
was p lan ted , b u t ow ing to  changes in  soil, and rock  ou tcrops on  the  steeper 
slopes, w ith som e w et pockets, the species used were oak, N orw ay spruce, 
E u ro p ean  larch, Tsuga  an d  Thuja, w ith som e pop la r and  beech, and  a fairly 
extensive block o f  D ouglas fir.

T he D ouglas firs w ere large four-year-old  transp lan ts, an d  w hen p lan ted  
were flushing strongly, an d  it was these th a t gave m ost rise for anxiety. As in  the 
previous year, the w eather during  p lanting, and  fo r ab o u t a fo rtn igh t afterw ards, 
was w arm  an d  dry, an d  m uch against the fo rw ard  stocks. F ro m  prelim inary  
inspection, it appears th a t again losses are negligible, an d  the large D ouglas firs 
are show ing vigorous grow th w ith no  sign o f  check.

F ro m  these results w hich m ay o f  course be m erely exam ples o f  chance, it 
does appear how ever, th a t good results can  be ob ta ined  w ith late p lanting , if  the 
conditions are n o t too  severe. W e did take one or tw o precau tions w hich m ay 
have con tribu ted  to  the  results. T he first was to  chose the coolest m ost p ro 
tected sites fo r the “ heels” or “ buries” , an d  w here possible, select the w etter 
pockets.

Secondly the large D ouglas firs were heeled very carefully and  exceedingly 
thinly, and we m ade special efforts to  prevent ro o t drying, bo th  by speedy 
transference from  the heel to the p lan ting  bags, an d  by no t carry ing m any p lants 
in  the bags— we found  by experim ent th a t the larger-roo ted  trees tended  to  dry 
o u t rapidly, and  it was only by leaving them  in  the heel, and  collecting in  sm all 
quantities which were p lan ted  as rapidly  as possible, th a t ro o ts  could  be kept 
reasonably  m oist. This was no dou b t m ore expensive, having to  m ake frequent 
re tu rns to  the heel, bu t the p lan t survival has well justified  this.

Thirdly , on  the  steep slopes where standing  was very difficult, let a lone 
planting , we had  to  ad o p t a system  whereby tw o w orked together, one m aking 
the holes an d  the o ther p lan ting  the tree; we m ade sure the hole digger d id  n o t 
advance m ore th a n  three p lants distance from  the p lanter, to  avoid  drying o f  the 
hole. In  this way we found  we could p lan t the steeper slopes considerably  faster, 
an d  m ore satisfactorily , than  w ith m en w orking one to  a  row. This is an  im p o rt
an t p o in t, as on  these steep slopes a m an carrying a  bag o f  trees an d  a spade finds 
great difficulty in  keeping his balance, and  the bag tends to  slip, an d  m ake 
progress slow  and  difficult. W hereas w ith one carry ing the bag, an d  one m easur
ing and  digging the holes, the p lan ter can  concentra te  on  securely p lan ting  his 
trees w ithout having to  concern  him self w ith spacing o r straightness.

Lastly  one operation , th a t o f  firm ing up the p lanting  afte r com pletion , was 
carried  o u t im m ediately. Ow ing to  the dry  w eather the p lan ts had  all been 
blow n by the w ind, and  as they had  no t had  tim e for ro o t adhesion to  tak e  place, 
the en tire area was w alked row  by row  an d  every p lan t refirm ed. This opera tion  
I am  convinced largely con tribu ted  to  the success o f  the p lanting , as the re  was 
one sm all area  o f  ab o u t an  acre on  the to p  o f  the hill th a t was p lan ted  w ith 
Tsuga; as it was p lan ted  first we did no t firm, and  it is in  this area  th a t we have 
suffered som e 50 per cent failure.
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T o sum  up I  w ould  say judg ing  by this experience, an d  p ast experience w ith 
beech on  dry chalk  sites, la te p lan ting  need n o t necessarily m ean  heavy losses, 
p roviding:—

(1) H eeling is careful, speedy, an d  ensures th in  position ing  o f  p lan ts in  the 
heel.

(2) Small quantities only be carried  a t one tim e by each p lan ter, an d  th a t 
frequen t jou rneys to  the heel are justified as p lan ts are kep t m oist an d  do 
n o t dry  o u t in  the bags.

(3) P lan ting  is rap id ly  done; w here tw o can  w ork  m ore speedily on  one row  
they shou ld  do  so.

(4) P lan ting  is firm ed up  thorough ly  after com pletion o f  planting .
(5) Very careful choice o f  species is m ade to  ensure as m uch possible chance 

o f  survival. I t is better to  avoid  p lan ting  a t all i f  the season is ad v an ced ; 
and  if  only a species w hich is n o t to le ran t o f  the conditions is available 
fo r planting .

T R E A T M E N T  O F  F E L L E D  B R O A D L E A V E D  A R E A S  
I N  T H E  M I D L A N D S

By R. C A R N E L L  
D istrict Officer, South- W est England

Som e tim e ago we were asked to  sum m arise the results which have been 
obtained in  the rehab ilita tion  o f  devasta ted  w oodlands an d  it was felt then  th a t 
details o f  particu la r areas m ight be o f  interest. The types o f  which the w riter 
has a little experience lie on the heavy boulder clay areas o f  the E ast M idlands 
where considerab le areas o f  oak  standards over m ixed coppice were felled 
during the 1939/45 w ar. G enerally  speaking, w ithin a  couple o f  years o f  felling, 
Calainagrostis epigeos, o r  C. lanceolata appeared, follow ed by coppice re-grow th. 
W here the coppice was dense the Calamagrostis gradually  disappeared, b u t 
where sparse the grasses prevailed an d  b lack thorn  cam e in. These felled areas 
divide them selves broadly  in to  two m ain  types.

1. T hose having a full crop  o f  coppice w ith heavy grasses and  bram ble fast 
d isappearing.

2. T hose having scattered  slow grow ing coppice together w ith b lack thorn , 
b riar an d  bram ble and  an  extrem ely heavy grow th o f  grasses.

In  the first type it was found  advisable to  allow  the coppice to grow  on  un til 
it was (a) saleable an d  (b) was o f  sufficient height th a t w hen th inned  it w ould 
cast sufficient shade so th a t weeds w ould  n o t grow  profusely and  yet pass 
sufficient light for oak  p lan ted  underneath  to  com e away. This m ethod  was a 
success a t K esteven F orest, w here it was found  th a t once the oak  starts to  grow  
the overhead shade has to  be rem oved w ithin five years.

W ith  regard  to  second type, it is evident th a t a sm othering crop  is needed 
and the success o r otherw ise o f  the m ethods and  species used are discussed 
below.

(a) Complete clearing, draining where necessary and planting with conifers.
M y observations on  the species used are as follow s:—
E u ro p ean  larch  is generally poor, cankers and  never com pletely sup 
presses th e  ra n k  grow th. Japanese larch  is also very p o o r except on
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slightly sloping an d  well d ra ined  areas. C orsican p ine show s up  to  
advantage, b u t requires incessant weeding. O nce it reaches the  th icket 
stage this species does kill o u t the ran k  grow th, while Scots p ine is very 
poo r, grows rough  an d  is subject to  m ost o f  the  diseases an d  pests. 
D ouglas fir does well on  well d ra ined  an d  slightly sloping ground. 
N orw ay spruce is easily the favourite  an d  although  slow  to  s ta r t it will 
com pletely suppress the grasses an d  coppice.

(b) Complete clearing and planting a mixture of oak and Norway spruce. 
T here are various arrangem ents o f  these tw o species, b u t by far the 
best seen is a t H azelborough  w here the tw o-row  by tw o-row  m ethod  at 
fou r-foo t spacing was a m arked  success.

(c) Cutting strips of widths up to one chain. G enerally  it can  be said th a t if  
the w idth  o f  the cu t strip  is over h a lf  a  chain  then  the sam e p o o r result 
will be ob ta ined  as on  a  clear-cut area. T he best results were given by 
cu tting  h a lf  a  chain  an d  leaving a qu arte r o f  a  chain.

(d) Cutting groups up to 20 feet square at a density of up to 120 groups per 
acre. This m ethod  was a m arked  success a t Ferm yn, R ockingham  
F orest, an d  a d ism al failure a t Bardney Forest. W eeding is costly  and  
co n tro l o f  w eeding gangs is difficult.

(ie) Random groups. These have been reso rted  to, m ainly as an  econom y 
m easure. These m eant the m inim um  o f cu tting  a ro u n d  any bare  areas 
and  p lan ting  w ith  oak. T he results a t  F erm yn are fair, b u t can  in no 
way be described as satisfactory.

A  sm all am o u n t o f  p lan ting  o f  beech was also carried  ou t, an d  the general 
resu lt has been the sam e as w ith oak  planting , i.e. very slow  grow th, con tinual 
frosting  back, an d  continuous weeding required.

T he conclusion reached by the w riter was th a t there was no easy way o f  
rehab ilita ting  these w oodland  areas. They w ould need constan t a tten tio n  afte r 
p lan ting , and  while oak  was desirable it w ould  be advisable to  mix it w ith 
N orw ay  spruce.

I t  is in te resting  to  record  th a t the la te  F orester G ulliver w ho h ad  know n the 
Salcey, Y ard ley  an d  H azelborough forests fo r over sixty years, an d  w hose 
uncle had  been forester before him , in form ed the w riter th a t the custom  in  his 
uncle’s tim e h ad  always been to  p lan t oak  w ith a conifer. T he conifers were 
rem oved a t  ages up  to  sixty years. In  passing he m entioned  th a t the  norm al 
prac tice  was to  p lan t oak  from  fou r to  six feet in  height!

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

This article, contributed by M r. M . V. Laurie, is reprinted  
fro m  the journal “ N ature” , by k in d  permission o f  the Editor.

A  jo in t session o f  Sections K  (Botany) and  K* (Forestry) o f  the  B ritish 
A ssociation  devoted  the w hole day a t O xford on  Septem ber 7th, 1954, to  a 
sym posium  on  “ The In teractions between A cid Soils an d  F o rest T rees” . 
B iologists w hose jo in t research  interests covered a  wide variety o f  subjects 
com bined  w ith  prac tica l foresters in  an  a ttem p t to  solve, o r a t least to  resta te  in  
sim pler term s, the problem s o f  establishm ent an d  m ain tenance o f  forests on 
heathy  an d  peaty  soils.
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M r. M . V. L aurie , C h ief R esearch Officer o f  the  F orestry  C om m ission, 
opened the discussion by presenting  the fo reste rs’ p o in t o f  view, based up o n  the 
thirty-five years’ experience o f  the C om m ission. H e poin ted  ou t th a t m uch o f  the 
land a t present available fo r reafforesta tion  in B ritain  is acid and  th a t tw o classes 
o f problem s therefore exist. F irst, the problem s concerned w ith the effects o f  
acid soil on  the estab lishm ent an d  grow th o f  tre e s ; an d  secondly, those concerned 
with the effects o f  the trees them selves up o n  soil fertility. Soil is the w orking 
capital o f the forester and  he has therefore a  du ty  o f  m ain ta in ing  it, undim inished 
in productiv ity , in  perpe tu ity  while p roducing  the righ t crop  o f  the highest 
quality.

O n the land  available, the so lu tion  o f  the problem s o f  tree establishm ent 
consum ed m uch o f  the early effort o f  the C om m ission. P relim inary  treatm ents 
such as p loughing, d ra in ing  and  the application  o f  fertilizers are effective on 
m any sites; b u t the degree to  which they are valuable an d  the m agnitude o f  the 
im provem ent in  tree establishm ent th a t they p roduce are n o t easily predictable. 
The full in te rp re ta tion  o f  the results o f  early successes and  failures dem ands n o t 
only long-term  experim ents on a large scale b u t also the co -opera tion  o f  experts. 
The effectiveness o f  m ixtures o f  S itka spruce an d  Japanese larch  o r pine, the 
beneficial effects o f  broom  on  spruce grow th, and  the universally adverse effect 
o f heather on  all tree species m ust be in terpreted  by ecological experim entation. 
The stim ulation  o f  m any species by phospha te  on  sites w here lim e an d  n itrogen
ous fertilizers are ineffective, requires the co -opera tion  o f  physiologists and  
m icrobiologists for explanation . M icrobiologists, too , m ust assist in  helping to  
determ ine the rival claim s o f  o rganic m anures and  com posts as against balanced 
applications o f  artificials. All these problem s concerned w ith forest establish
m ent are in  the process o f  being solved w ith the help o f  specialists, bu t the 
long-term  question  o f  fundam ental im portance— the  effect o f  trees on  the 
soil—rem ains.

The vigorous forests o f  young conifers which have been established are 
undoubtedly changing the soil. In  the place o f  the m uch-m odified heath  soils, 
acid w oodland  m or w ith a deep layer o f  needles is being produced . I t is held by 
many ecologists th a t m or conditions lead to  serious soil degeneration. Two 
points m ust be considered in  this regard . F irst and  forem ost, the dem and for 
tim ber is m ainly a  dem and  for pine an d  spruce. A  supply o f  poor-quality  
hardw ood, even if  such a crop  prevented  m or form ation , w ould no t be econom ic. 
Secondly, it w ould seem th a t w hat we believe to  be na tu ra l no rth ern  coniferous 
forest exists alm ost exclusively on  m or o r podsolized soils as a self-regenerating 
natural forest.

D r. G . W . D im bleby, o f  the D epartm en t o f  Forestry , O xford, was opposed 
to the view th a t m or conditions shou ld  be allow ed to develop in  newly established 
forests. H e sta ted  th a t podso l and  its a tten d an t raw  hum us layer fo rm  an  
undesirable m edium  fo r the grow th o f  forest in  B ritain  and  it is, m oreover, 
avoidable. D r. D im bleby described the w ork  o f  a research team  in O xford which 
had u n dertaken  fundam ental research on m any aspects o f  tree nu trition . The 
team concen tra ted  its a tten tio n  on areas in Y orkshire, w here tree establishm ent 
on high-level hea ther m oors is beset w ith great difficulty. I t has often  been 
stated th a t these m oors are a  na tu ra l ecological climax. This view has been 
show n to  be erroneous by the study o f  the soil surfaces an d  profiles beneath  
bronze-age earthw orks. O n the surface below these artificial m ounds, charcoal 
o f b irch an d  o ak  is found  on the sites o f  hearths. T he soil surface is rich in the 
pollen o f  hazel, oak , lim e an d  alder and  lacking in  heather pollen. The soil 
profile below  is typical o f  a  b row n forest mull. Indeed, the podsol profile o f  the 
heath goes over the top  o f  the earthw orks an d  is undoub ted ly  o f  m ore recent 
developm ent. T he vegetation  an d  the soil have undergone a change from  m ixed
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deciduous forest on brow n earth  to  hea th  on podso l since bronze-age tim es, and  
evidence suggests th a t m an ’s activity in  cutting, burn ing  an d  grazing is the cause. 
N ow adays, w hen burn ing  and  grazing are prevented, b irch  an d  p ine m ay seed 
them selves in to  the heaths. O f these, b irch  becom es established, its ro o ts  b reak  
th rough  the iron -pan  o f  the podsol, and  its leaf litter, and  the detritu s from  
associated  p lan ts, convert heather m or to  m ild hum us, so th a t a forest soil w ith a 
vigorous fauna  becom es established. Pine, on  the o ther hand , fails to  b reak  the 
pan , an d  the m or conditions and bad drainage are exaggerated, an d  acid ity  and  
p o o r nu trien t sta tus are m aintained.

The effects o f  birch  in  this sequence are  essentially sim ilar to  the  effects o f  
soil trea tm en t. P loughing causes breakage o f  the p an  an d  im proves drainage and  
aeration . M ulching an d  m anuring  tem porarily  sim ulate the beneficial nu tritio n a l 
sta tus o f  m ull. I f  pine is p lan ted  this im provem ent is reversed; and  leaching an d  
podso liza tion  develop w ith  the accum ulation  o f  deep needle litter in  w hich vast 
stores o f  m inerals, w hich w ould otherw ise be available, are  locked.

T he beneficial effects o f  birch and  o ther species under which b row n ea rth  
develops can  p robab ly  be partly  in te rp re ted  in  term s o f  the behav iour o f  their 
litte r  du ring  breakdow n. T he cellulose in  the walls o f  the m esophyll o f  hea ther 
and  m or-p roducing  species is p ro tected  from  breakdow n by a resistan t layer o f  a 
tann in -p ro te in  com plex w hich is laid  dow n upon  them  as they die. This is 
usually  lacking in  species n o t p roducing  m or and , indeed, adm ixtures o f  birch  
litter o r extracts o f  it can  be used to  stim ulate b reakdow n o f  m or.

Prof. L. G . Rom ell. o f  Sweden, w ho was guest speaker, discussed the 
fo rm ation  o f  m or. H e po inted out th a t the hum us tu rnover in m ull soils is no t 
faster th an  th a t in  m or, and  indeed the am oun t o f  organic m atte r is often  higher 
in  them . M oreover, w hen m or is isolated an d  stored, loss o f  o rganic m a tte r and 
release o f  available n itrogen occur. T he form  o f  the curves rela ting  these 
changes w ith  tim e o f  sto rage is such as w ould  be expected when a  m ateria l high 
in  n itrogen  con ten t is available fo r decom position . The app lica tion  o f  lim e to  
decom posing m or in  storage increases the ra te  o f  loss o f  o rganic m a tte r bu t 
decreases the ra te  o f  release o f  available nitrogen. T he im m obilization  o f  
n itrogen  in  the presence o f  lime is due in  p a rt to  reaction  o f  am m onia  w ith 
qu ino id  com plexes in  the hum ic m atter.

T he exam ination  o f  a  m o r profile shows it to  be characterized  by a  g reat 
concen tra tion  o f  roo ts, m ycorrhizas and  mycelia. A cidity  is no t, how ever, a 
d iagnostic  character o f  m or because m ull m ay have a  sim ilar p H  range. In 
beech soils, m o r develops inevitably as the forest ages, so th a t lim ing an d  forest 
trea tm en t canno t arrest the change from  m ull to  m or. In  the tim e o f  P. E. M uller 
(w ho first used  the term s “ m o r”  an d  “ m ull”  in their present sense) m or was 
w idespread in  D en m ark ; now it is rare . T he old beech stands are gone, an d  in 
the young  forests m ull exists in its stead. Sim ilar parallelism s betw een m or 
developm ent an d  the age o f  stands are found  th ro u g h o u t the spruce fo rest o f  
Sweden.

T he factors affecting the developm ent o f  m or have been analysed by 
ecological experim ent. A dd ition  o f  n itrogenous m anures causes s tim ula tion  o f  
g ro u n d  flora an d  tree grow th  on  m or soil. O ther fertilizers have little effect. 
T he dea th  o f  trees from  na tu ra l causes o r felling is follow ed by a  qu ick  response, 
an d  dense g round  flora develops. T renching experim ents w here ro o ts  a re  cu t 
have sim ilar effects, p roducing  dense ground  flora, high n itrogen  and  phosphorus 
con ten t o f  vegetation , an d  the d isappearance o f  the m or profile. All these 
experim ents, taken  in  con junction  w ith  estim ates o f  the release o f  available 
n itrogen  during  storage, indicate th a t the prim e fac to r in n to r fo rm ation  is 
n itrogen  sta rva tion . The intensification o f  com petition  fo r nitrogen by roo ts a n d



NUMBER TW ENTY-FOUR 1955 71

mycelia as a stand  ages, leads to  fo rm atio n  o f  m or, decrease o f  g round  vegeta
tion, and  slow grow th  o f  trees. Such a view o f  the m echanism  o f  fo rm atio n  o f  
m or, although  it runs coun ter to  m any accepted teachings, explains m ore  closely 
the ecological an d  experim ental data.

The wide experience o f  P rof. R om ell an d  the intensive researches o f  the soil 
nutritional team  described by D r. D im bleby seemed, therefore, in  full agreem ent 
concerning the relative productiv ity  o f  m or an d  m ull an d  the need to prevent 
developm ent o f  m or. S u itable silvicultural m easures could  prevent its develop
ment, and  these were dea lt w ith  in  subsequent discussion.

D r. S. D . G a rre tt described w ork  done a t the B otany School, C am bridge, 
on the m icrobiology o f  acid soils w ith respect to  so il-borne disease. H e to o k  
two examples w here there is an  ap p aren t co rre la tion  betw een pH  an d  in tensity  
of disease. B oth in  the case o f  Fomes annosus b u tt-ro t o f  pines an d  spruces, an d  
in Pythium  disease o f  seedling ro o ts ; disease is less intense in  acid th an  in  alkaline 
soils. The d im inu tion  o f  the dam age caused by Fomes on acid soils can  be 
ascribed to  an  effect o f  pH  upon  the soil m icro-flora ra th e r th a n  upon  the 
pathogen or host. Fom es  spreads inside an d  along the surfaces o f  living roo ts 
and passes from  host to  host by ro o t contact. R ap id  advance along the roo t- 
surface, leading to w idespread disease, is possible on  alkaline soils, because 
Trichoderma viride, a  viru lent an tagonist o f  Fomes, is absent. O n acid soil only 
an internal sp read  o f  Fomes is possible, an d  the disease is o f  less im portance. 
Pythium  diseases o f  seedling conifers are also less intense on acid soils, an d  in  
this respect they co n tra st w ith sim ilar diseases o f  cruciferous plants. T he effect 
of pH m ay here be ascribed to  a  direct effect on  the ho st an d  n o t up o n  the 
pathogen. T he ecological op tim um  o f  conifers lies on  the acid side o f  neutrality , 
so tha t they resist the disease on  acid soils.

A lthough these exam ples illustrating  the causes o f  increase o r decrease o f  
virulence w ith soil conditions appear sim ple when the final conclusions are 
reached, they are based up o n  w ide ecological surveys in  w hich ap p aren t co rre la
tions, m any o f  them  spuriously  giving the im pression o f  causation , are observed. 
Such observations m ust be follow ed by detailed  contro lled  p lo t an d  labo ra to ry  
experiments.

D r. J. L. H arley, o f  the D epartm en t o f  Botany, O xford, also discussed soil 
m icrobiology in an  a ttem p t to  fit w ork  on the physiology o f  m ycorrhiza done 
in O xford, in to  its ecological perspective. The concentra tion  o f  roo ts and  
mycelia in  the m or profile described by Prof. R om ell is easily observable in  
beechwoods in  B ritain . Estim ates o f  weights o f  absorb ing  roo ts in  various 
horizons o f  m ull an d  m or confirm  the intense co lon ization  o f  the E a n d  /f la y e rs  
o f the la tter. These ro o ts  are  m ainly m ycorrhizas an d  are com pletely clo thed  in  
a tissue o f  fungus th rough  w hich all nutrients entering the tree m ust pass. 
Observations on  spruces by W ilde in  A m erica an d  on beech in  O xford show  th a t 
similar subsurface aggregation  o f  roo ts can  be induced by trea ting  even highly 
nutritive soils w ith excessive surface layers o f  organic m aterial. Follow ing the 
aggregation o f  roo ts, s ta rva tion  sym ptom s can  develop. T he conditions in  
which m ycorrhizal roo ts show  the ir greatest developm ent are these conditions 
o f intense com petition  for nutrients. It is possible w ith beech, as has been show n 
in Sweden and A m erica for pine an d  spruce, to vary the intensity  o f  m ycorrhizal 
infection by arrang ing  a deficient supply o f  nu trien ts in  the soil while ensuring 
rapid  photosynthesis and  ca rbohydra te  p roduction . T he ecological conditions 
o f intense m ycorrhizal fo rm ation  are those in  w hich g row th-rate  m ay be small. 
Indeed, an  inverse co rre la tion  o f  grow th and m ycorrhizal infection is often 
observed in n a tu ra l conditions. Such correla tions provide no evidence con
cerning the function ing  o f  m ycorrhizal organs, w hich m ust be sought in  
labora to ry  experim ents.
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I f  conventional physiological m ethods o f  studying n u trien t ab so rp tio n  by 
roo ts are applied  to  m ycorrhizal roo ts, it is readily  show n th a t they accum ulate 
salts in  their tissues. The rates o f  accum ulation  o f  phosphate , am m on ia  an d  the 
alkali m etals are rap id , and the m echanism  o f  ab so rp tio n  is linked  w ith 
m etabolic  activity. T he ra te  is very sensitive to  tem peratu re , oxygen supply  and 
the presence o f  m etabolic poisons. It is very rap id  in  oxygen concentra tions 
approx im ating  to th a t in  air and, in  som e conditions, is closely co rre la ted  with 
oxygen consum ption  in  respiration . C om parisons o f  the ra te  o f  ab so rp tio n  of 
m in erals by m ycorrhizal and  non-m ycorrhizal ro o ts  o f  beech and  p ine show 
greater rates o f  accum ulation  in to  m ycorrhizas o f  all salts tested. T he m ycorr
hizas m ay therefore com pete on m ore level term s th a n  un infected  roo ts w ith  the 
m ycelia an d  o ther roo ts in  the soil. The p rim ary  destina tion  o f  the  salts 
absorbed  is in to  the fungus, and  phosphate in  particu la r accum ulates in  the 
fungal layer a t first, so th a t during abso rp tion  the supply o f  pho sp h a te  to  the 
host tissue is no  greater in  m ycorrhizal than  non-m ycorrhizal roots.

Tw o m echanism s have been studied  by which the ions trap p ed  by the 
m ycorrhizal sheath o f  fungus can be m ade available to  the host. F irst, it has been 
show n by d irect observation  and pho tog raph ic  record  th a t beech m ycorrhizas 
have a life-period o f  ab o u t eight m onths only. H ence there is a  period ic release 
o f  m ineral-rich  organic m atte r in to  the actual roo ting  region o f  the  host. 
Secondly, there is in  the tissues a m etabolic tu rnover o f  p hosphate , sensitive to 
oxygen and  tem perature , the net result o f  w hich is the m ovem ent o f  phosphate  
from  fungus to  host during periods w hen the ra te  o f  up take  is low . Hence, 
during  periods o f  rap id  release o f  m inerals from  newly fallen litter, nu trien ts 
m ay be trap p ed  an d  accum ulated  in the fungal layer o f  m ycorrhizal ro o ts  and, 
in  the subsequent periods o f  slower m ineral release, phospha te  an d  perhaps o ther 
m inerals are  passed to  the host. L abo rato ry  physiological experim ents, 
therefore, are providing a credible picture o f  the function ing  o f  m ycorrh izas in 
ecological conditions.

D r. L. Leyton, o f  the O xford F orestry  D epartm en t, described detailed  w ork 
on  m ineral nu trition  o f  conifers which has been carried  ou t in  the sam e areas as 
th a t described by D r. D im bleby. H is descrip tion  o f  the soil profiles o f  Sitka 
spruce forest in Y orksh ire was exactly com parab le w ith th a t o f  previous speakers, 
an d  his analysis o f  m or and m ull again  em phasized the deficiencies o f  available 
soil nu trien ts, especially o f  nitrogen. Significant increases o f  g row th  were 
ob ta ined  by the application  o f  n itrogenous m anures, and  little increase was 
ob ta ined  w ith phosphate. D r. Leyton described the technique o f  analysis o f 
foliage to  determ ine the nu trien t status and  m ineral deficiencies o f  the site. 
O n un trea ted  soils, needle weight and  nitrogen con ten t are positively correlated , 
and  the effects o f  the use o f  n itrogen  fertilizers, rem oval o f  hea ther and  m ulching, 
owe the ir efficacy in p rom otion  o f  grow th to  increase o f  available nitrogen. 
A pp lication  o f  phosphate  only affords a  secondary stim ulation .

T he hum us layer contains as m uch as tw o per cent o f  dry  w eight as nitrogen, 
so reasons were sought as to  why this is n o t m ade available. C alcium  deficiency 
is very m arked , and it is possible th a t m icrobiological activity  is lim ited by this 
factor. O n the o ther hand , the soils in question  are often  w ater-logged in w inter 
an d  dried  ou t in  sum m er. This adverse w ater regim e m ay be coun terac ted  by 
m ulching, w hich results in  a rap id  increase o f  m icrobiological activity  in  the 
ro o ting  layer.

T he m ethod  o f  needle analysis has proved very valuable in this study, fo r it 
can  be used to  pred ic t as well as to  follow  the effects o f  soil trea tm en ts on  trees o f 
any size. In  all cases w here treatm ents im prove grow th, an  im m ediate response 
in  needle co lour an d  weight precedes increased grow th. T he needles o f  the
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following year’s crop  are  la id  dow n in  the buds o f  the cu rren t year, so th a t 
although im m ediate g row th  response to  trea tm en t is n o t observable, the 
constitution o f  th e  needles provides a  sa tisfactory  basis o f  p red ic tion  o f  grow th 
in the future.

W ith these set papers as a  background , the w hole subject was discussed. 
Prof. R om ell po in ted  o u t th a t the effects o f  lim ing are com plicated  because o f 
the stim ulation  o f  w hite ro t fungi above p H  4.5, an d  the  lack  o f  effect o f  lim e 
treatm ents m en tioned  by M r. L aurie  an d  o thers m ight be explained by the 
trapping o f  nu trien ts by them . H e asked ab o u t the  stim ulation  o f  tu rnover in 
m or by hardw ood  litter, an d  D r. D im bleby an d  M r. M urphy  sta ted  th a t it can 
occur and is associated  w ith  increase o f  faunal activity. D r. D im bleby spoke 
strongly in  favour o f  developing stands o f  m ixed tree species, b u t M r. H iley 
em phasized th a t adequate  th inn ing  o f  conifers w ould  encourage ground  flora, 
the detritus o f  w hich w ould have the requ ired  effect o f  reversing the tendency to  
form ation o f  m or. H e also  described how  m or develops under old oak  stands 
and how  felling o f  such stands an d  rep lan ting  w ith conifers m ay give rise to  m ull 
with an  O xalis an d  Rubus  g round-flora. D r. H arley  po in ted  o u t th a t such a 
change m ight be the resu lt o f  felling an d  p lan ting  ra th e r th an  an  effect o f  the 
conifers them selves. M r. L aurie  show ed th a t there are still un touched  problem s 
concerning the factors leading to  th e  aggregation  o f  roo ts so characteristic o f  
mor. H e asked if  som e o f  the know n effects o f  m ycorrhizal and  o ther fungi on 
the grow th an d  b ranch ing  o f  ro o ts  could  be a fac to r in  the  process. D r. H arley 
and Dr. L eyton suggested th a t a study o f  oxygen supply an d  w ater supply in  the 
surface soil layers w ould  perhaps be a better first app roach  to these problem s, as 
both these factors greatly  affect roo t-g row th  an d  activity. Prof. W. H. Pearsall, 
who was in the chair, com m ented  th a t although  there was clearly evidence th a t 
many o f  those present d isagreed on  various grounds w ith the p lan ting  o f  conifers 
on m any sites in  G rea t B ritain , no battle  h ad  developed on  this subject. T he 
first problem  in reafforesta tion , he said, is to  m ake difficult sites p roductive an d  
then to ensure th a t the ir soil tends to  change tow ards m ull ra th e r th an  aw ay 
from it. B ritain  is a region o f  b row n forest soils, an d  present policy should  be to  
re-establish them . N o  d o u b t it was felt th a t such a discussion w ould lead the 
meeting aw ay from  biology in to  econom ics, fo r in  spite o f  this challenge no 
battle developed.

The m eeting was a highly successful discussion o f  a  m ost im p o rtan t subject, 
and indeed was a  h a rd  b u t valuable day ’s w ork  for those who to o k  part.

P L A N T I N G  C O R S I C A N  P I N E  
I N  T R E N C H E S  P L O U G H E D  I N  S A N D

By D . A. W O O D B U R N  
D istrict Officer, East Scotland

T entsm uir is a  large p ine fo rest in  the  dry no rth -east corner o f  F ifeshire, 
Scotland. T he soil is fine sand, th ro w n  up  by the sea an d  R iver T ay, rapidly  
stabilised by m a rram  grass, then  succeeded by hea ther an d  ben t grasses. 
Planting, w hich com m enced in  1922, was com pleted  in  1949, the trad itional 
practice o f  screef an d  n o tch  p lan ting  having been follow ed fo r m ost o f  this 
period.
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W ith  the acquisition  in  1950 o f  an  ad jo in ing  m o o rlan d  area  o f  the sam e 
sandy soil, the oppo rtun ity  was taken  to  try  o u t two departu res from  norm al 
practice, w hich h ad  com e in to  vogue on  o ther sites in  the E ast o f  Scotland, but 
n o t here to fo re  a ttem pted  in  light sandy soil, viz., p loughing, follow ed by 
p lan ting  in  the b o tto m  o f the furrow .

T he m echanical outfit, a  craw ler trac to r pulling a ligh t S o lo trac  plough, 
m ade rap id  progress in  the soft, a lm ost level sand. T he d im ensions o f  the 
p loughed  trench  were w idth  18 inches, an d  dep th  4 inches, sufficient to  tear ou t 
the strong  m atted  grass roots.

C orsican P ine transp lan ts, aged tw o-plus-one, were “ L ” notched  in to  the 
bo tto m  centre o f  the trench. A lthough  this species an d  age o f  tran sp lan t is 
recognised as difficult to  establish, the loose tex ture o f  the  sand, bared  of 
vegetation  an d  roo ts, enabled  the p lan ting  to  be done b o th  rap id ly  an d  skilfully 
w ith, as it tu rned  ou t, an  alm ost 100 per cent survival rate .

T he sm othering o f  the p lan ts by blow n sand d id  n o t m ateria lise to  the 
extent an ticipated . Experience proved th a t p lants survived sm othering  o f  all 
the ir needles prov ided  the term inal bud  pro jected  above the sand. A lm ost 
95 per cent o f  the p lants overcam e the one-year period  o f  dorm ancy  com m only 
found  w ith  C orsican p ine after planting , an d  grew  leading shoots o f  one to 
several inches in  the  first year.

F ou r-year heigh t g row th m easurem ents are  as follow s:
In itia l H eight, w hen p lan ted : 2-3 inches.
Average: T o ta l H eight 32 inches 1st year 2 inches

2nd „ 7 „
3rd „ 9 i  „
4 th  „ 11“ „

L argest Trees: T o ta l H eight 51 inches 1st year 6 inches
2nd „ „
3rd „ 15-J „
4 th  „ 18“ „

W eeding was negligible. P loughing stim ulated  a luxu rian t g row th  o f  grass 
by a b o u t the  th ird  year, by which tim e the pine were beyond the need o f  weeding. 
T he grow th  response is a ttrib u ted  to  the greater availability  o f  m oisture, a 
lim iting fac to r in  this site, com bined w ith the  freedom  from  grass ro o t com peti
tion  fo r th a t m oisture an d  nutrients.

W A T T E N  E X P E R I M E N T A L  A R E A ,  C A I T H N E S S

By G . B A R T L E T T  
Forester, Research Branch

In  the n o rth  o f  Scotland the D epartm en t o f  A gricu ltu re a re  a t  present, 
un d er the provisions o f  the H ill F arm ing  Act, increasing the size o f  m any crofts 
to  a  m ore  econom ic un it, im proving buildings an d  access, an d  in  general im 
proving the position  o f  the crofting com m unity.

A t W atten  in Caithness, two holdings o r crofts have been m erged, the 
crofters house is being m odernised, a steading com prised  o f  a  byre, g ranary  and 
hay sto re is being built, and  access has been im proved in  the  fo rm  o f  a  new  road  
an d  bridge. I t  is hoped  th a t w ith the land  rec lam ation  schemes, crops will be
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grown and  harvested  on  lan d  w hich in  the p as t has been entirely unproductive, 
except fo r sheep grazing. I t  is also hoped  to  prov ide sum m er feed an d  w inter 
fodder fo r cattle, o f  w hich a t p resen t the  cro ft has none. In to  this schem e o f  
things (though  n o t w ith in  the  provisions o f  the  H ill F arm ing  Act) the F orestry  
Com m ission R esearch  B ranch  w ith  th e  co -opera tion  o f  the  D ep a rtm en t o f  
Agriculture, to  w hom  the lan d  belongs an d  fo r w hom  the  w ork  is done, have la id  
down an  80 acre shelter block.

The usefulness o f  shelter fo r agricu ltu re has long been know n, in  as m uch  as 
it provides shelter fo r stock, an d  produces grazing earlier in  the spring an d  la te r 
in the au tum n, a  very big consideration  in  the no rth ern  counties o f  S cotland . 
In addition to  this, th e  F orestry  C om m ission Research B ranch hope to  gather 
knowledge w hich will benefit them , when and  if  it is ever decided to  afforest such 
areas on a large scale, w ith especial reference to the n o rth  coast o f  C aithness an d  
Sutherland, an d  the islands o f  O rkney an d  Shetland.

The shelter b lock  a t W atten  has been laid  ou t in  such a  way as to  guaran tee  
the m axim um  am o u n t o f  shelter to  stock on any one side. I t  form s an  irregu lar 
figure, roughly  square, b u t w ith the sides indented  so as to  prov ide bays in to  
which the stock can  m ove, an d  so get shelter on  th ree sides.

The rainfall is a b o u t 35 to  40 inches per annum , b u t despite this co m p ara 
tively low rainfall, m ost o f  the a rea  carries deep pea t from  6 to  22 feet thick. 
Exposure is severe from  the  no rth , east and  west. T he b lock  has a  north -facing  
aspect rising from  250 to  320 feet. T he vegetation is dom inated  by hea ther an d  
deer grass.

Owing to  the  possibility o f  bo th  roe an d  red  deer com ing dow n to  the a rea  
in winter, and  an  abundance  o f  hares an d  rabbits, the  area  had  to  be enclosed 
with a  six foo t deer fence w ith rab b it netting  a t the bo ttom .

The g round  was so soft, an d  w ith m em ories o f  an o th er such area  w here g rea t 
difficulties w ere m et on  ploughing, it was decided th a t the only suitable trac to r  for 
drawing the p loughs was C u th b ertso n ’s “ W ater Buffalo” . This trac to r  only 
exerts a pressure per square  inch on  the g round  equal to  approxim ately  h a lf  
that o f  the hum an  foot. W ith this trac to r it was decided to  use two o f  C u th 
bertson’s ploughs, nam ely, the single and  double m ou ldboard  d rain ing  ploughs. 
The ground was p loughed  in  a  series o f  six furrow  strips, using the doub le  
m ouldboard p lough, this giving twelve p lan ting  ridges. Between these strips, a  
space o f  15 feet was left unploughed. This fo rm  o f  ploughing increases the 
stability as it gives a  series o f  w indfirm  edges. T he double m ouldboard  p loughing 
was done in  a sou th -n o rth  direction , i.e. w ith the fall o f  g round ; b u t as the double 
m ouldboard p loughing  does n o t leave a  d ra in  well suited to  the conduction  o f  
water, cross d ra in ing  was carried  o u t w ith  the  single m ou ldboard  p lough  every 
two chains dow n th e  hill. In  add ition  m ain  drains were p loughed w ith the single 
m ouldboard  p lough  in  a sou th -n o rth  d irection  between every three strips o f  
double m ou ld b o ard  ploughing. T he cross d rains ran  in to  these m ain  drains, an d  
the system was found  qu ite  satisfactory  in  clearing the surface w ater from  the 
area.

I t has long  been proved  th a t w hen p lan ting  trees on  peat, if  the ro o ts  can  
be in troduced  in to  the  tw o layers o f  ro tting  vegetation, i.e. betw een the g round  
surface an d  plough  ridge where the two layers o f  vegetation  are sandw iched, n o t 
only are the chances o f  survival increased, b u t the trees get an  in itial food  
supply, to  carry  them  over, un til the roo ts explore the g round  fu rther. T he 
ploughing also reduces vegetation  com petition  in  the early stages un til the tree 
is better established.

All trees on  p lan ting  received an  application  o f  1£—2oz. o f  g round  m ineral 
phosphate. This dosage has been varied experim entally a t W atten  as will be
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review ed later. T he application  o f  phosphate  gives the tree an  add itiona l boost 
in  its first few years, w hen the position  is so precarious.

I t  was decided th a t p lan ting  a t W atten  w ould  be done over a  th ree-year 
period , 1951, 52 an d  53. W o rk  began in  1950 w hen the  area  was fenced, an d  20 
acres p loughed  fo r p lan ting  in 1951. In  1951, four experim ents were la id  dow n 
on  the  area, as detailed below.

Experiment 1.P.51
T he object o f  this experim ent was to establish a trial p lan ta tion  on  very p o o r 

p ea tland , m ak ing  use o f  the m ost likely m ethods, species an d  m ixtures as 
suggested by experim ental w ork on p o o r peatlands elsewhere. N ine species 
were used; the m ain  one, o f  w hich 75 per cent o f  the w hole consisted , was 
shore pine, the coastal variety  o f  lodgepole pine o r Pinus contorta.

m ixture w ith this shore pine in a 3:1 ra tio  are the follow ing species
1. In land  lodgepole pine — Pinus contorta
2. Scots pine — Pinus sylvestris
3. Japanese larch — L arix leptolepis
4. H ybrid  larch — L arix eurolepis
5. S itka spruce — Picea sitchensis
6. Serbian spruce — Picea om orika
7. W estern  hem lock — Tsuga heterophylla
8. N ob le  fir — Abies procera

T he m ixture was a very sim ple one, being every o ther line pure shore pine 
an d  in term ediate  lines a lternate p lants o f  shore pine and  the o ther species. 
This m ethod  ensures th a t should  all the o ther species fail, sufficient num bers o f  
shore p ine rem ain  to  form  a stand. T he ideal is o f  course a m ixed stand  o f  shore 
p ine and  o ther species, tak ing  ou t shore p ine to  form  eventually pu re  plo ts o f  the 
better species.

P lo ts consisted o f  1 chain  in length by 12 furrow s wide, con ta in ing  144 
shore p ine and 48 o f  one o f  the o ther species. 6 blocks were p lan ted ; each block 
con tained  9 plo ts, one for each o f  the o ther species and one p lo t o f  pu re  shore 
pine.

Experiment 2.P.51
T he object o f  this experim ent was to  produce fu rther in fo rm ation  as to  the 

am oun t, placing an d  differential m anuring  o f  phospha te  an d  to  endeavour to  
o b ta in  equal height grow th o f  S itka spruce an d  shore p ine on  the sam e area. 
These w ere the only two species used.

T he shore p ine was given either J- oz. o r 2 oz. dose o f  g ro u n d  m ineral 
p ho sp h a te  w hile the  S itka spruce in  m ixture w ith it received doses varying in 
am o u n t from  2-24  oz. As the  am o u n t o f  phosphate  applied  increased, so was the 
a rea  o f  application  ro u n d  the tree, to  a m axim um  o f 24 oz., sp read  over an  area 
o f  5 ft. by 5 ft. Basic slag was also given a fu rther trial.

D ifferent placem ents o f  2 oz. only were also tried, the  p h o sp h a te  being 
p laced in  th e  no tch  before planting , being used as a  to p  dressing afte r p lanting , 
an d  being spread  along  under the tu r f  to  sim ulate a  m echanical spreader.

Experiment 3.P.51
This is a  shelterbelt experim ent designed w ith  two objects:—
(a) T o  find o u t w hether m o u n ta in  p ine an d  Scots p ine a re  essential in  

shelterbelts o r w hether shore pine alone is sufficient.
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(b) T o investigate w hether close spacing is essential.

There are 3 m ain  trea tm en ts with split p lo ts for spacing a t 2 ft. an d  4 ft. 
The treatm ents a r e :—

(1) Tw o lines m o u n ta in  pine, two lines Scots p ine an d  tw o lines shore pine.
(2) T hree lines m o u n ta in  pine, th ree  lines shore pine.
(3) Six lines o f  shore pine.

T he experim ent runs up  the east side o f  the block, close to  the fence, and  
therefore exposed to  all east and  north -east winds. T he outside 6 lines a re  p lan ted  
in random ised  blocks, split fo r different spacing. T he belt is fu rthe r w idened 
for the whole o f  its length  by p lanting  a 3 :1 m ixture o f  shore p ine an d  Scots pine 
respectively, on a  fu rthe r six ridges to the west, m aking  the belt approxim ately  
1 chain w ide fo r the w hole length  o f  the eastern  fence.

Experiment 4.P.51

The object o f  this experim ent was to  com pare the survival an d  grow th  ra te  
of transp lan ts (1 +  1), seedlings (1 + 0 ) , an d  direct sow ing on  this type o f  
Scirpus peat. T he stock o f  trees an d  seed were all progeny o f  Id . N o. 25/68 
shore pine.

P lants w ere given 2 oz. g round  m ineral phosphate  on planting. D irect 
sowing patches w ere how ever given an  application  o f  nitrogen phospha te  and  
potash sim ilar to  the applications given in nurseries in  the form  o f:—

N itrogen  — 0.75 oz. F lash.
P hosphate  — 0.60 oz. g round  m ineral phosphate.
P o tash  — 0.15 oz. Sulphate o f  po tash

F o r the d irect sowing, a  sem i-tilth was m ade, artificials applied  an d  w orked 
in, approxim ately  5 seeds sow n an d  covered thinly w ith sand.

A ssessm ents w ere m ade a t the end o f  the first grow ing season an d  losses 
were high. Som e o f  these m ay be accounted for, in  th a t the p lan ting  was n o t
finished un til m id-June, during  very dry  weather. This was ow ing to  the very
bad w eather in  F eb ruary  and  M arch  and  a  large program m e to cover, W atten  
being the last a rea  to  be p lan ted . B eating up  was done in  Spring 1952 an d  losses 
appear to  be very sm all, a lthough  no final assessm ent figures fo r this year are 
available yet.

The area  fo rp la n tin g in  1952 was p loughed in N ovem ber 1951 an d  tw o fu rthe r 
experim ents laid dow n in  spring 1952. I t is o f  in terest to  no te here th a t ab o u t 
5 acres a t the south-w estern  corner o f  the block were n o t p loughed. D esp ite the 
“ W ater Buffalo” having only approxim ately  3 lbs./sq. inch pressure on  the 
surface o f  the g round , the p loughs behind were so w orking th a t the “ B uffalo” 
was breaking the  surface an d  sinking. T he five acres w ere left an d  h ad  to  be 
done by h and  fo r p lan ting  in  1953.

Experiment 5.P.52

This is a  race an d  provenance trial, w hose object is to  com pare the survival, 
rate  o f  g row th, yield, form , disease resistance, an d  any o ther differential 
characteristics o f  Pinus contorta  from  coastal an d  in land  districts o f  British 
C olum bia an d  U .S .A . F ive different lots were used an d  intensive blocks and  
extensive sections planted .
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Experim ent 6 .P .52

T his experim ent is a  con tinuation  o f  1.P.51. Tw o o f  the o ther species have 
been  d ropped  fo r the present nam ely :— Japanese larch  an d  N ob le  fir. W ith 
shore  p ine again  the p redom inan t species, the rem ain ing  six o ther species have 
been tried  again  in  different m ixtures and  placings.

W ith  in land  lodgepole pine, Scots pine and hybrid  larch, the shore  pine 
has been tried  in  bo th  3:1 ra tio  and 1 :1 ratio . T he 3:1 was as fo r E xpt. 1.P.51, 
the  1:1 ra tio  was in  a 3 line, 3 line m ixture along the furrow s.

W ith  the S itka and  Serbian spruces an d  W estern  hem lock the 3:1 alone 
rem ained , b u t in  different patterns am ongst the shore p ine m atrix . These 
p a tte rn s  w ere:—

(a) A lternate lines shore pine an d  lodgepole pine o r o the r species as in 
E xpt. 1.P.51.

(b) T hree lines shore pine, one line o ther species along  the furrow s.
(c) R ings o f  o ther species w ithin a shore p ine m atrix.
(id ) 20-plant groups, i.e. 5 by 4 plants, o f  o ther species, spaced a t 20 feet in 

a  shore p ine m atrix.

S pare corners are being p lan ted  up  w ith a  3:1 m ix ture o f  shore p ine and 
Scots pine in  m ixture, as Expt. 1.P.51. A t the n o rthern  end o f  th e  area  a small 
b lock  o f  S itka spruce has been planted , and  a sm aller p lo t o f  A ustrian  pine.

I f  this shelter block is a  success, n o t only will it provide the shelter and 
feeding already  m entioned, bu t in years to  com e m ay well be o f  p articu la r value 
in  p rov id ing  estate tim ber in  a tim berless area. It m ay also help to  show  one 
answ er to  the unem ploym ent problem s in  the far no rth  o f  Scotland, by providing 
a  new  industry  there.

L I M E - I N D U C E D  C H L O R O S I S  O F  C O R S I C A N  P I N E  A T  
F R I S T O N  F O R E S T ,  S U S S E X

By J. S. M U R R A Y  
D istrict Officer, Research Branch

D ea th s o f  C orsican pine, p lan ted  in F orest Y ear 1927, in C o m p artm en t 9 
o f  F ris to n  F o rest were reported  by the Conservancy, and  as the  species has been 
rep o rted  dying elsewhere on chalk, a  prelim inary investigation  covering 13-15th 
o f  A pril 1955 was m ade. This was m ainly concerned w ith  the crow n sym ptom s 
a n d  ro o tin g  h ab it o f  the species.

Sym ptom s. Sym ptom s are those o f  a  typical chlorosis. T he d istal p a r t o f 
th e  needle is first affected, becom ing lighter green, yellowish an d  finally bright 
yellow  w ith  increasing severity, while also a greater p a rt o f  the needle gradually  
is affected. T he older needles are the first to  suffer, an d  different stages of 
ch lorosis can  often be seen on  the needles o f a shoo t o f  one year’s grow th. The 
ex trem e tip  o f  all affected needles is b row n in  colour. P rem atu re  defoliation  
occurs so th a t trees m ay carry  only one or tw o years’ g row th o f  needles instead 
o f  three. T here is no ap p aren t reduction  in needle length. H eight increm ents are 
n o t apparen tly  reduced in  the young stages, though  w hen the troub le  becomes 
ch ron ic , as in  C om partm en t 9, a falling-off in  height g row th does occur.
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C ontrary  to  expectations, the chloro tic  sym ptom s w ere found  in  all ages o f  
Corsican pine exam ined, an d  there was no  question o f  their appearing  a t som e 
definite stage in  the h isto ry  o f  the crop, such as canopy closure. T hus com peti
tion between trees has no  effect on  the appearance o f  the sym ptom s, a lthough  it 
may exert an  im p o rta n t add itiona l effect la ter in  the life o f  the stand.

D ifferent types o f  C orsican p ine appear to  react differently. All over 
F riston tw o principal types occur in  the sam e p lan tations. O ne is the C orsican 
type proper, d istinguished by good height grow th, light branching, and  flexible 
light green needles. T he o ther approxim ates m ore to  the A ustrian  pine, w ith 
shorter height increm ents and  heavy branching w hich gives it a  bushy ap p ear
ance, and  rigid, d a rk  green needles. T he la tte r type suffered far less from  
chlorosis th an  the form er, an d  also was less badly affected by exposure w hich is 
an extrem ely im p o rta n t fac to r in th is forest. A lthough less desirable silvi- 
culturally, the A u strian  type seems to  be far better suited to  conditions a t 
F riston th a n  the true  C orsican  type.

O ther Species. C h lo ro tic  sym ptom s were no ted  on  o ther conifer species. 
Scots pine reacted  as d id  C orsican. L aw son cypress an d  Thuja p licata  
responded w ith a  general yellowing o f  the foliage. In  one p lan ta tio n  o f 
Cupressus macrocarpa  exam ined, the trees appeared  sym ptom less, an d  although  
planted on an  exposed top  appeared  to  suit the conditions well.

R oot Development of Corsican P ine

W herever roo ts were exam ined, the soil was found  to be sufficiently shallow  
to perm it roo ting  in to  the underly ing chalk  a t an  early age o f  the tree.

Soil P it No. 1. C om pt. 17, P .52, Beech and  C orsican pine p lan ted  3 rows 
by 3 rows. A spect southerly , m edium  to  steep slope, exposed to sou th  and  
south-west.
Vegetation. M ixed grasses w ith herbs including docks, bu ttercups, dandelions, 
thistles, wild straw berry  etc.
Soil. E ight inches o f  light b row n loam  o f excellent structure over fractured  
chalk. F ractu res becom ing less w ith dep th  and  in frequent a t tw enty-three 
inches.
Rooting. The am o u n t o f  sideways roo ting  was surprisingly small in  view o f the 
excellent m edium  fo r ro o t p roduction  afforded by the loam . T he transverse 
diam eter o f  the ro o t system  in the loam  was only ten  inches, a lthough  the tree 
had had th ree grow ing seasons in situ. In  con trast to this, a  very strong  dow n
ward developm ent had  occurred, several roo ts penetrating  m ore or less vertically; 
two were lost afte r being traced  dow n a t a dep th  o f  tw enty-three inches, o r a t a 
depth six inches g rea ter th an  the height o f  the tree, w hich was seventeen inches. 
There was no  evidence th a t the roots could penetrate  solid  chalk. A ll the 
penetration  was via pre-existing cracks, although  in  som e cases the cracks were 
so fine th a t on cursory  exam ination  it appeared  as if  penetration  o f  solid chalk 
were occurring. W hen the chalk  was split w ith a knife, however, along the line 
of the roo t, a  tell-tale p lane o f  w eathering could always be found. N o case o f 
rooting in to  solid chalk  could  be found  in  any o f  the o ther soil pits dug sub
sequently. A b u n d an t fibrous ro o t m ateria l was produced in  the fine cracks and  a  
surprising quan tity  o f  fibrous roo ts was produced by very fine roo ts penetrating  
the cracks and  continu ing  fo r distances which seemed d isp roportiona te  to 
their diam eters. T he roo ts o f  the weed vegetation were lim ited to  the loam  and  
the upper levels o f  the chalk, so th a t the pine roo ts suffered virtually no 
com petition in  the chalk.
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C hloro tic sym ptom s were general in  the p lan ta tio n  w here the p it was dug. 
T he tree w hose ro o t system  was exam ined was one o f  the m ost vigorous in the 
a rea  an d  possessed three- tw o- an d  one-year-old needles, all o f  w hich had 
yellow  tips. O ther individuals nearby had  lost the ir older needles b u t the re  may 
have been an  exposure fac to r operating  also.

Soil P it  No. 2. C om pt. 43, P.43. E xperim ental plo ts, b lock  o f  pure 
C orsican pine. A spect northerly , steep slopes, exposed to  n o rth  an d  north-east. 
Vegetation. M ainly  m ixed grasses, bram ble, haw thorn .
Soil. A bou t eight to  nine inches o f  stiff clayey loam  w ith som e flints an d  chalk 
nodules. This soon  gives way to  soft, fractu red  chalk  w ith  characteristic 
ho rizon tal and  vertical fissures. F issures were found  a t th irty -tw o inches depth. 
Rooting. F requen t side roo ts occurred in  th e  clay an d  con tinued  horizontally  
in  the to p  eight inches often  a t only tw o to  th ree inches depth .

T he average annual sideways ro o t g row th was found  to  be only a b o u t five 
inches, an d  in  twelve growing seasons the farthest sideways sp read  o f  the roo t 
system in the upper soil layers was less than  five feet. This provides a  great 
co n tra st w ith  such surface roo ters as S itka spruce, w hich w ould have a far 
g rea ter sideways spread a t this age. T here was also a relatively sm all am o u n t o f 
fibrous ro o t em anating  from  these upper horizon tal roo ts. As fa r as the 
absorb ing  system  o f the ro o t netw ork  was concerned, the ir m ain  function 
seem ed to  be to  provide a  horizontal fram ew ork fo r vertical droppers, w hich in 
the case o f  this tree cam e off a t intervals o f  twelve to  fourteen  inches. Three 
m ain  roo ts were found  to  descend vertically from  the  base o f  the tree. These, 
like the secondary sinkers, quickly becam e reduced in  d iam eter. M asses of 
fibrous m ateria l were form ed in  the cracks o f  the chalk, an d  it was very revealing 
how  fa r dow n one th in  sinker could  ram ify, an d  how  m uch fibrous m ateria l it 
could  produce. C racks an d  fibrous roo ts were found  a t a dep th  o f  thirty-tw o 
inches, the lim it o f  the pit. A t this dep th  there was only little ro o tin g  and 
cracks were few, b u t there was no dou b t th a t b o th  roo ting  an d  cracks existed to 
som e degree still low er down.

Chlorosis could  be seen in this p lan ta tio n  also, bo th  in  the C orsican  and 
in  the Scots pine. N o  falling-off in  height g row th could  be seen.

Soil P it  N o. 3. C om pt. 9, P .27. C orsican pine underp lan ted  w ith beech. 
T he beech for the m ost p a r t are suppressed except fo r individuals w hich are  in 
the low er canopy. M edium  slope w ith northerly  aspect ju s t off the  m ain 
B righ ton-E astbourne road . Severe exposure dam age on the edge o f  the com 
p artm en t w hich is on  the brow  o f  a hill. All species on  the edge are affected i.e. 
Scots pine, C orsican pine, whin, Cupressus macrocarpa, b u t the exposure dam age 
does n o t extend far in to  the p lan ta tion .
Vegetation. M ixed grasses, som e bram ble, nettle, Galium  sp., b u t m uch o f 
g round  bare since tree canopy has closed.
Soil. A b o u t six inches o f  friable clayey loam  o f  good  tex tu re over reddish  
b row n clay w ith num erous chalk fragm ents. This clay is stiff an d  n o t con
ducive to  free rooting, and  contains num erous large flints. I t is ra th e r irregular 
in  depth , pockets o f  it tw o feet deep occurring, b u t generally it gives way to 
fractu red  chalk  a t ab o u t nine inches. T he chalk  is well fissured bo th  horizontally  
an d  vertically, the fissures becom ing scarcer w ith dep th , b u t presen t a t 3 feet 
7 inches.
Rooting. N um erous side roo ts were developed in  the up p er loam  b u t they did 
n o t p roduce m uch fibrous m aterial. S inker roo ts were p roduced  from  them  
penetra ting  as near vertically as the cracks w ould perm it. B eneath  the stem  
th ree m ain  roo ts penetrated  vertically, flattening o u t an d  losing the ir iden tity  at 
a b o u t 27 inches depth . All penetration  was along  fissures an d  a lm ost every
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fissure had  roo ts. F ib rous m ateria l was very well developed in  th e  cha lk  and  
was present to  a sm all degree a t 3 feet 7 inches, th e  lim it o f  the pit.

A  small num ber o f  dead  trees are scattered  th rough  the  p lan tation . A  
large num ber o f  trees exhibit general yellowing o f  the crow n an d  loss o f  needles. 
Some trees had  very th in  crow ns an d  reduced height increm ents. O n the  tree 
which stood  over the p it exam ined, reductions in  height increm ents had  
occurred during  the  last seven years. These averaged six to  eight inches. Only 
the current year’s needles rem ained  an d  som e o f  these h ad  fallen. T he rem ainder 
were yellowish an d  even brow n.

Soil P it No. 4. C om pt. 54, P.48. C orsican p ine an d  beech. O n a  steep 
slope with easterly aspect, badly exposed.
Vegetation. T h ick  grass cover w ith  gorse an d  bram ble.
Soil. Tw o to th ree inches o f  b lack, loose, hum us-filled clayey loam  over 
eleven to  twelve inches o f  ligh t b row n stiff clay w ith  num erous large flints. 
A pick had  to  be used to  pene tra te  this layer. B roken  chalk  a t ab o u t fourteen  
inches w ith fissures becom ing less frequen t un til very few are found  a t twenty- 
inches. The chalk  ap peared  to  be softer th a n  th a t in  C om pt. 9.
Rooting. A bou t a  dozen horizon ta l side roo ts were sent o u t in  the first six 
inches. S inker roo ts w ere well developed an d  appeared  older an d  la rger 
than the side roo ts. A bou t fou r o r five sinkers penetrated  vertically th rough  
fissures and clay pockets, beginning to  flatten  o u t a t ab o u t twelve to  fifteen inches 
and to becom e sm all in d iam eter. N o  roo ting  occurred  in  solid  chalk  b u t 
advantage was taken  o f  every w ashed dow n clay pocket an d  fissure to  p roduce 
fibrous roo ts. Scarce sm all roo ts were seen a t tw enty seven inches. T he roo ting  
depth here appeared  to  be m ore lim ited than  th a t in  C om pt. 9, due to  a sm aller 
depth o f fractured  chalk.

Chlorosis was general in  the crop  bo th  in  C orsican pine, Scots p ine and  
Lawson cypress. H eight g row th  an d  needle length  were satisfactory.

Soil P it No. 5. C om pt. 12, P .28. H a lf  M oon  P lan ta tion . Scots pine, 
Corsican pine, beech.
Vegetation. G ro u n d  m ostly  bare w ith  som e bram bles.
Soil. D ug beneath  one apparen tly  healthy  co-dom inant. F ou rteen  inches 
of dark brow n clayey loam  o f  good  structu re  an d  easily dug, w ith m any chalk  
fragments m erging in to  fairly solid  chalk  w ith few fissures an d  m any flints, 
necessitating hard  pick w ork.
Rooting. Side roo ts in  the upper soil were very well developed, an d  there 
appeared to  be m ore o f  them  p roportionally  th an  in  the o ther soil pits studied. 
Fairly large sinker roo ts up  to 2 \  inches in  d iam eter em erged beneath  the tree, 
but at fifteen inches these h ad  flattened o u t an d  only small feeder roo ts continued. 
There was the usual tendency fo r fibrous roo ts to  p ro liferate  in  the cracks, bu t 
because there w ere very few cracks the am o u n t o f  fibrous roo ting  was small 
com pared to  th a t in  o ther pits.

Slight ch loro tic  sym ptom s w ere presen t b o th  on the Scots an d  C orsican pine, 
but on the whole the p la n ta tio n  was healthy  and  needle co lour norm al com pared  
with o ther p lan ta tions visited a t F riston .

Conclusions
The sym ptom s on  the C orsican  p ine a t F ris to n  resem ble those o f  lim e- 

induced chlorosis seen a t A llerston  F orest, Y orkshire, on  the oolite, and  
elsewhere on lim e-rich soils. T he sym ptom s occur on  all ages o f  plants, b u t only 
one case o f  dying o f  trees was seen. This was in  C om partm en t 9, P .27, and  the 
dead trees and  the dying ones nearby were in  the final stages o f  chlorosis.
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A study o f  the  roo ting  habits o f  trees o f  different ages show ed th a t the 
species tended  to  p roduce a deep roo ting  system  in the chalk, w ith  the bu lk  of 
th e  fibrous ro o ts  in  the chalk. R oo ting  occurred only along cracks an d  fissures 
how ever, an d  was arrested  when the chalk  becam e solid. I t is possible th a t the 
critical fac to r m ay be the p ro p o rtio n  o f  feeding roo ts in the upper soil to  tha t 
in  the  chalk. In  the best p lan ta tio n  exam ined, the soil consisted o f  fourteen  
inches o f  clayey loam  well colonised by ro o ts  and  con tain ing  m uch fibrous 
ro o ting  m ateria l over hard  chalk, w ith very few fissures and com paratively  few 
roo ts. T he reverse conditions prevailed in  C om partm en t 9, P .27, w here trees 
w ere dying. H ere the to p  soil consisted o f  ab o u t fourteen  inches o f  stiff clay 
w hich was b u t sparsely rooted , over w ell-fractured chalk  extensively roo ted  
dow n to  a least three feet seven inches. O n this soil type, therefore, as far as the 
chlorosis is concerned, deep roo ting  in  the chalk  m ay be a disadvantage.

T he A ustrian  type o f  pine appeared to  suffer less th a n  the C orsican  type 
bo th  from  chlorosis and  exposure, and is thus better suited to  the area. Scots 
p ine suffered as badly  from  chlorosis as C orsican, an d  far w orse from  exposure. 
F ro m  the survey it appeared  th a t Scots p ine was a very bad choice o f  species for 
this forest, bu t it has been used extensively.

As chlorosis is present in all ages o f  C orsican pine, the question  to  be 
answ ered, is why the trees should  die when ab o u t twenty-five years old an d  not 
before th e n ?  O ne possibility is, th a t if  a  nu trien t deficiency is involved, the crop  
m ay now  be o f  such a size th a t the shortage has becom e chronic. A no ther is tha t 
a  clim atic fac to r such as d rough t m ay have en tered  the com plex an d  tipped  the 
balance against the trees.

I do  n o t th ink  we can answ er this question until chem ical analysis has shown 
w hether in  fact the nu trien t up take by the trees is abnorm al, an d  w ith w hat 
elem ents th e  abnorm ality  is concerned. This basis appears essential to  any 
considera tion  o f  such m atters as length o f  ro ta tio n  or possible rem edial 
m easures.

G R E Y  S Q U I R R E L  E N Q U I R Y

By M O N IC A  V IZO SO  
Infestation Control Division, M inistry o f  Agriculture

In  D ecem ber 1953, a t the request o f  the C om m ittee on  G rey Squirrels, 
enquiry  form s were sent o u t to  landow ners, foresters, keepers, secretaries o f 
Squirrel C lubs and  others. T he object was to  ob ta in  in fo rm ation  ab o u t actual 
kills o f  grey squirrels and  m ethods used for their destruction . By the following 
M ay roughly  400 form s h ad  been re tu rn ed ; and  although  the m ajo rity  were not 
com pleted  in  detail, m any contained useful in form ation .

T he follow ing questions were asked ab o u t the shooting  o f  squirrels. F or 
each nest destroyed— the height in  feet, the tree species, the  type (w hether 
sum m er o r breeding nest), the construc tion  an d  lining m aterials used, the 
num ber o f  squirrels seen, cartridges fired, squirrels w hich escaped; and , for 
those squirrels killed, the num ber o f  each sex an d  w hether o ld  o r young. 
Q uestions asked ab o u t m ethods o f  destruc tion  o ther th an  shooting  dea lt w ith 
tunnel trapp ing  (the m onth , the num ber o f  traps and  trap  positions, an d  the 
num ber o f  each sex caugh t); cage trapp ing  (the m onth , the num ber o f  traps, the 
baits used, an d  the num ber o f  each sex caugh t); and  o ther m ethods (m ethod 
used, an d  num ber o f  each sex killed). O n the last page o f  the fo rm  a  sum m ary 
was asked fo r; the place, acreage, tim e spent, num ber in  team , w eapons used,
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cartridges used, num ber o f  nests poked  out, num ber o f  nests occupied by 
squirrels, types o f  nests, average height o f  nests, species o f  trees, the num ber o f  
squirrels w hich escaped, the  num ber o f  o ld  and  young in the to ta l killed, and  
the num ber o f  o ld  an d  young  o f  each sex killed. A  space was provided fo r 
rem arks, an d  fo r the  nam e an d  address o f  the in fo rm an t an d  the date.

The com pletion  o f  this form  called for m uch tim e an d  thought, an d  the 
organisers o f  the enquiry  a re  grateful to all who sent in replies. Som e interesting 
results w hich were com piled  from  the form s are set ou t below.
Distribution. N ew  records o f  the presence o f  grey squirrels are periodically 
plotted on  a m ap m arked  w ith the-N ational (10 km.) G rid, and  th irty -four new 
squares were included in the d istribu tion  as a result o f  this enquiry. In  addition , 
the records confirm ed th a t grey squirrels were still to  be found  in 215 squares 
where they had  previously been reported . The m ost strik ing  extension o f  range 
was show n in C ard igansh ire , w here the species appears to  have spread  n o rth 
wards along  the coasta l region as far as A berystw yth; there were new  records 
also in  M ontgom erysh ire, Shropshire, D erbyshire, Lancashire, M erioneth , 
Devon, S taffordshire, Sussex, L incolnshire an d  Leicestershire.
Records of Nestlings. A  litter o f  young “ ab o u t a week o ld” was recorded  at 
Slindon F o rest on  Ja n u ary  6 th  (this is the earliest record  o f  a spring litter 
in this country) an d  on  the sam e date  seven pregnant females were recorded. 
“ Y oung” squirrels were found  th ro u g h o u t the period  D ecem ber-M ay bu t 
some o f these are th o u g h t to  have been half-grow n young from  sum m er litters, 
rather than  nestlings.

Sex Ratios. T here appears to  be a com m on op in ion  th a t m any m ore m ale 
squirrels are taken  th a n  females. T he in fo rm ation  given by the enquiry  was 
compiled in to  m onth ly  tables show ing the sex-ratio presen t in  sam ples killed 
during drey-poking an d  shooting, an d  during  trapping . I t was found  th a t the 
first m ethod yielded a to ta l o f  forty-nine per cent m ales in  a  sam ple o f  2,267 
animals from  over fo rty  localities; am ong the young  the males form ed 50 per 
cent o f  the to ta l, w hereas am ong adults they represen ted  48 per cent. January  
was the only m on th  from  D ecem ber to  M ay in  w hich m ore m ales th an  fem ales 
were killed by this m ethod. T rapp ing  results from  eleven localities show ed a 
higher p ro p o rtio n  o f  males killed: 59 per cen t in  a sam ple o f  636 anim als. 
Records covered twelve m onths, an d  only in  A pril, July, and  O ctober did 
females p redom inate in  the kill; o f  the  eleven localities only tw o repo rted  m ore 
females than  m ales killed over the twelve m onths. The fact th a t in  nine m onths 
out o f twelve trapp ing  yielded m ore males, an d  in  five m onths ou t o f  six shooting  
yielded m ore females, suggests th a t the  m ethod  o f  collection influences th e  sex 
ratio found. N evertheless, the sexes are usually present in approxim ately  equal 
numbers.

Trapping. T he m ost po p u la r m ethod  o f  trapp ing  was by the use o f  the gin trap  
in tunnels; b u t on som e estates squirrels w ere also taken  in  cage traps o f  un 
specified types, an d  by the use o f  wires. Som e squirrels were tunnel-trapped  in 
every m on th  o f  the year, bu t the kills were highest from  June to  D ecem ber. 
Places where traps were set included covert fence bottom s, banks, holes th rough  
banks, the bo ttom s o f  walls, the flat tops o f  walls, p lanks over stream s, river 
banks, the bases o f  trees, inside hollow  trees, near dead fallen trees, and  near 
pheasant feed stands.
Cartridges Used. Tw enty-six records from  the N ew  F orest gave a to ta l o f  214 
adult and  125 young  squirrels killed fo r 420 12-bore cartridges expended: or 
1.29 cartridges per squ irrel killed. Results from  six records sent in  by Squirrel 
Clubs gave a to ta l o f  214 ad u lt an d  80 young killed for 298 12-bore cartridges 
and tw enty rounds o f  .22 am m unition  expended: o r 1.02 cartridges per squirrel
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killed. These sam ples suggest th a t the allow ance o f  tw o cartridges per ta il is 
adequate  in  m ost cases, even if  it is assum ed th a t only th e  adults in  these 
sam ples w ere actually  shot.

M O N E T A R Y  R E T U R N  F R O M  T H I N N I N G  A 
T H I R T E E N - Y E A R - O L D  J A P A N E S E  L A R C H  S T A N D  

A T  A L L E R S T O N  F O R E S T

By T. JO H N S T O N E  
Foreman, N orth-E ast England

W hile the  prices o f  p itp rops were con tro lled  it was generally accepted 
th a t first thinnings, in  m any cases, were n o t an  econom ic opera tion . W ith  the 
be tte r prices in  force in  1952, when this study was m ade, it is ap p a ren t th a t the 
m onetary  re tu rn  from  first th innings in  a  good  stand  o f  Japanese larch  show s a 
profit.

T he area  is situated  on  a hillside, elevation fro m  450-600 feet above sea 
level, w ith a south-easterly  aspect. G eologically the  area  is in  the low er lim e
stone o f  the M iddle O olite series an d  Passage B eds; the soil profile is as fo llo w s:

0 -2  inches A m at o f  raw  needles.
2 -4  „ Black hum us m ixed w ith  sand.
4-26  „ G reyish w hite fairly loose sand. T he roo ts o f  the cro p  are

well dow n in this layer.
26-32 „ D ark -b row n  com pacted  sand  layer. T he co lour is due to

leaching o f  the upper layer.
32-38 „ Yellowish brow n clay (very com pact) w ith stones o f  the

oolite series.
T he area  o f  ten acres was p lan ted  in  1939 w ith tw o-plus-one transp lan ts 

from  W ykeham  and  W idehaugh nurseries. P lan ting  was done by no tch ing  w ith 
a  spade in  previously prepared  holes, spacing five feet a p a r t each way. P rio r to 
p lan ting  the  vegetation  was m ainly bracken.

Brashing and  th inning to o k  place in  1952 when the crop  was th irteen  years 
old. T he grade o f  th inn ing  was C /D  (m oderate— heavy low  th inning) reducing  
th e  crop  to  730 stem s per acre. This is equivalent to  a  spacing  o f  seven feet 
ap a rt each way, o r ab o u t one-quarter o f  the top  height, w hich was 28 feet.

T he to ta l volum e p roduction  under-bark  is 883 hoppus feet per acre, giving 
a  m ean  annua l increm ent o f  68 hoppus feet under-bark . T he th inn ing  yielded 
313 hoppus feet over-bark  per acre. These figures indicate, in  a general way, a 
stand  o f  Q uality  Class I according to  D r. H um m el’s Revised Yield Tables fo r  
Conifers in Great Britain  (F orest R ecord  24).

T he average height grow th fo r  the last th ree years was tw o feet. T he 
spread  o f  over-bark  quarte r-g irth  was from  2 \  to 5 i inches. T he average pole 
standing holds .86 hoppus feet under-bark , m easured  dow n to  th ree inches 
d iam eter over-bark . T he biggest pole had  2J hoppus feet in  it, an d  the ta llest 
trees were thirty-six feet to  the tip  o f  the leading shoot.

Thinning Costs
A ll operations except ex traction  were by piece w ork. T he poles w ere 

stacked by the fellers in  racks h a lf  a chain  ap a rt; the  horses dragged dow nhill 
th ree chains, and  the F o rdson  trac to r and  tra iler hau led  ab o u t J  m ile to  the 
dum p. T he hourly  rates fo r the lorry, po rtasaw  and  F o rd so n  half-track  are  
exclusive o f  d river’s tim e and  are estim ated from  1950 rates.
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Felling

Extraction

Tractor
(Fordson M ajor) 
Lorry
(5-ton L.W .B. 
Bedford)
Crosscutting Power
(M cConnell
Portasaw)
Peeling

Pointing
(Power)

6,278 poles ( |  hoppus foo t on  average) 
2/9 p er 100 lin. ft.
Includes m ark in g  and  m easuring 
3,139 hoppus feet 
H orses an d  m en 20 d a y s ....
85 hours a t 6/-....... .............................
D river an d  lab o u r load ing  trailer..
7 hou rs a t 8/- .................
D river +  lab o u r loading

£ s. d. £ s. d.

184 0 5

48 hours a t 4/- ................
L ab o u r 1/6 per 100 lin. ft.

39 10 4
25 10 0
36 4 0

2 16 0
2 0 0

9 12 0
38 14 0

L abour 3/- per 100 lin. ft. props, or
2d. per stake ...............................
L ab o u r 5/- per 100............ ............................
(P ortasaw  hrs. included in crosscutting)

Plus 20 per cen t fo r overheads

106 0 4

48 6 0

76 19 2
10 14 6

426 0 5
85 4 1

511 4 6
Produce

The prices are taken  in N ovem ber 1952 free on lorry. T he yield o f  2,661 
hoppus feet, converted  m ateria l, com pared  w ith  3,139 hoppus feet (tape-over- 
bark) is a conversion loss o f  only fifteen per cent, w hich appears to  be ra th e r 
low. P itw ood is calcu lated  from  Sm ith 's  P itw ood Tables; boxw ood and  firew ood 
at 35 hoppus feet per ton , rustics a t .18 hoppus feet each.

List of Produce from Ten Acres of Thirteen-Year-Old Japanese Larch
Peeled Props Top Diam. Ins. H oppus fe e t

21 305
3 ' 343
31 254
4 302
4 i 33
5 8
S i 1

Larch stakes, peeled, po in ted 2-3 777
Larch stakes, unpeeled, unpo in ted  .... 3 -4 28
Larch stakes, unpeeled, unpo in ted  .... 44-5* 10
Firew ood, 10 tons ................. -- 350
Boxw ood ........................................................... 31 up 70
R ustic poles 8 to  10 feet by 2 to  3 inch b u tt 1,000 180

2,661
£ s. d.

Incom e from  above, free on  lorry 878 11 8
T ota l th inn ing  c o s t s : ................. 511 4 6

Balance o f  Incom e over expenditure, fo r
ten  acres ............................................. 367 7 2

Per acre 36 14 9



8 6 JOURNAL OF THE FORESTRY COMMISSION

H I N T S  O N  T H E  C A R E  A N D  U S E  O F  A X E S

By M ajor-G enera l H . P . W . H U T S O N  
C hie f Engineer

T he axe is trad itionally  regarded  as the m o st im p o rta n t o f  the  fo reste r’s 
tools, an d  the purpose o f  this article is to  show  how  it m ay be used to  the  best 
advantage. A  good axem an, handling  a w ell-cared-for too l, will do  th e  m ost 
w ork  w ith the least effort: and  w hat is m ore, he will do  so w ith  safety. This 
account shows how  axes should  be selected, handled , sharpened , and  repa ired ; 
b u t it does n o t go beyond the in itial stages o f  tree felling.

Types

Axes are  m ade in a  variety  o f  shapes an d  weights. Fig. 3 show s the  two 
types in  m ost general use.

T he axe show n a t A  is an  English round ing  axe used fo r felling hardw oods. 
I t  is also used fo r trim m ing and  coppice cutting. M any E nglish  fellers w ould 
also use this axe fo r softw oods in  preference to  the  A m erican patterns. O ther 
English axes, varying in  pa tte rn  from  county  to  county , such as the felling axes, 
the  topp ing  axe and  the heavy side-axe used fo r roughly  squaring  logs, w hich 
w ere form erly used extensively, are now  largely obsolete. N ow adays, m any 
axeheads are m ade o f  good  steel th roughou t, b u t form erly  only the edge was of 
h a rd  steel, the body being o f  softer steel o r iron .

Fig. 3. Types o f  A xes: A . English Rounding axe;
B. Am erican axe for softwoods.

The axe show n a t B is the A m erican felling axe, in tended  p rim arily  fo r  use 
on  softw oods. I t has a  sho rter an d  narrow er b lade th a n  the English round ing  
axe, and  the profile o f  the b lade is ra th e r m ore convex.

B oth types o f  axe are m ade in various weights, an d  m ay be used w ith  either 
curved o r stra igh t handles. T he choice o f  type o f  blade, fo rm  o f  handle, and  
even the w eight o f  the head, is largely a  m atte r o f  local custom  an d  individual 
preference. B ut in  B rita in  axes o f  less th an  41- lb. are rarely  seen an d  weights up 
to  6 an d  7 lb. are com m on. T he 4-J lb. axe is p robab ly  the  m ost p o p u la r w eight 
in  S cotland: in  the D ean  an d  the N ew  F orests, 6 an d  7 lb. axes predom inate . 
O utside G rea t B rita in  m odern  practice tends tow ards th e  use o f  ligh t axes as 
being m ore econom ical o f  effort. In  Sweden for exam ple th e  s tan d ard  axe 
seldom  exceeds 3{- lb. in w eight an d  m any are under 3 lb.

Q ualities o f a  Good Axe

(a) The H ead. M ust be o f  good quality  steel, p roperly  forged an d  tem pered. 
H eads o f  6 o r even 7 lb. w eight are suitable fo r felling, bu t fo r trim m ing  and



cording, 4 |  lb. heads a re  often  better. W here one axe is used fo r bo th  purposes, 
as is becom ing the  general practice, a  5£ lb. head  w ould  be the m ost useful.

F o r axes used o n  softw oods slightly convex sides are advantageous as they 
are easier to  w ithdraw  from  the w ood.

The cu tting  edge m ust n o t be too  th in  o r it will n o t stand  up to  the w ork. 
K nots in  softw ood, especially spruce, can  tu rn  the edge o f  an  axe, as one canno t 
avoid strik ing  them  a t  rig h t angles to  the grain.

(b) The H andle. S hou ld  be o f  hickory o r ash, stra igh t grained, sm ooth  an d  free 
from knots o r o ther defects. T he length  m ost favoured  is perhaps 33 ins., b u t to  
be perfect an  axe hand le  should  be m ade to  fit the individual user. A  ru le which 
seems to w ork in  prac tice  is th a t the  length o f  the  handle from  grip  to  shoulder 
should equal the length  o f  the user’s arm  from  arm p it to  tip  o f  forefinger) 
(see Fig. 4).
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Fig. 4. Curved and straight axe handles before fitting, 

(c) F it of H andle and H ead. (See Figs. 4 to  6.)

Points to  no te a re :—

(i) H ead  well dow n on  shoulder o f  handle.

(ii) H ead  an d  hand le  in  a  stra igh t line.

Fig. 6. Checking alignment o f  head and handle.

(iii) H ead  hung  so th a t the  m iddle o f  blade an d  end o f  handle touch  a 
flat surface, so th a t co n tac t is m ade ab o u t tw o-th irds o f  the way dow n the blade.



H anging  as in  Fig. 7 helps to  m ake the m iddle o f  the  edge strike  th e  w ood  first, 
thus ensuring even wear.
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Fig. 7. Checking the hang o f  the blade.

Hanging an Axe
T he steps in  pu tting  in  a fresh hand le are show n in Figs. 8 to  10.

&

Fig. 8. Shape handle to fit eye o f  blade, using draw knife and wood rasp. Then 
assemble and test for alignment and hang, as shown in Fig. 7.

Fig. 9. Left:  Take apart and make wedge slit with thin-bladed saw. Then, right, saw 
wedge from  another piece o f  dry straight-grained hardwood. Saw roughness on 
edges is important as it helps to bind the wedge in the handle. Alternatively a metal 

wedge may be bought, or made from  a bit o f  scrap metal.

Fig. 10. Left:  Assem ble blade, handle and wedge, drive in wedge with a wooden 
mallet. Right: Saw o ff stub with a hacksaw.

W hen assem bling, the best way to  get the  head  well dow n on  th e  hand le  is 
to  ho ld  the  hand le uprigh t, w ith  the head  a t the  top . T hen  ta p  the  b u tt  o f  the 
hand le on som e firm  surface, so th a t head  w orks dow n un d er its ow n weight.
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Re-wedging
Every axe will need re-wedging a t som e tim e. This is m erely a  m a tte r o f  

picking ou t the old loose wedge and  cu tting  and  fitting in  its place a  th icker one. 
The tests fo r alignm ent and  hang  used w hen hanging an  axe (see Figs. 6 an d  7) 
should also be app lied  to  an  axe which has been re-wedged.

Replacing a Broken Handle
The stub  can  usually  be got o u t by sawing it off close to  the head  an d  then 

driving it o u t backw ards w ith a tom m y bar an d  ham m er. D o n o t try  to  get it 
out by h itting  the axe head  itself, or even by burning, as th a t w ould upset the 
temper o f the steel.

Sharpening an Axe
This is done w ith a sm ooth  h ard  w hetstone (see Figs. 11 an d  12). R ub  

equally along  the w hole w idth o f  the bevel so as to  keep the orig inal convex 
shape o f  the blade. G ive bo th  sides the sam e atten tion  so th a t the edge will 
remain parallel w ith  the  shaft.

Fig. 11. Hone with a circular motion o f  the whetstone.

Fig. 12. A void  cuts, don’ t let fingers overlap end o f  stone while honing.
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Grinding
A fter m any sharpenings the bevel tends to  becom e curled  over an d  re- 

g rinding is necessary. This should  be done on  a wet, slowly ro ta tin g  grindstone. 
(See Fig. 13.)

Begin 1 to  l i  inches back from  the edge o f  the  b lade an d  th in  the  la tter 
dow n to the p ro p er taper. T he aim  should  be to  shape the cu tting  edge like a 
long th in  wedge— n o t chisel shaped. T he taper will vary  w ith the  type o f  axe and 
w ith the k ind  o f  w ood on which it is to  be used. G auges fo r testing  w hether the 
desired taper has been obta ined  can be m ade from  scrap  m etal, using a new 
b lade as a guide. T u rn  the grindstone towards the axe an d  m ove la tte r back  and 
fo rth  while grinding so as to ob ta in  a sm oothly  tapering  edge.

3r
9 e

Fig. 13. Grinding the blade.

A felling axe should  never be hollow  ground. (See Fig. 14.) I t shou ld  have 
a profile as in  Fig. 14 left. I f  it is for splitting, the profile should  be as in Fig. 14 
centre. A fter grinding, the axe should be honed, first on  one side an d  then  on 
the o ther to  take off the “ wire edge” .

Fig. 14. Profiles for axe blades: L eft:  for felling. Centre: fo r splitting, Right: bad,
hollow-ground profile.
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Note. A n axe ough t n o t to  be g round  on  an  em ery wheel as it m ight easily 
become ho t and so lose its tem per. F u rth e r  an  em ery stone is too  fierce an d  the  
edge given is likely to  be to o  thin. N o r should  the sharpening be done w ith a  
file as this gives a rough  edge.

The “ shou lder” o f  an  axe blade can  be rem oved w ith a  file, b u t the la tte r  
m ust no t follow  up  to  the cu tting  edge.

I f  the grindstone is ro ta ted  away from  the axe the effect is to cu t m o re  
slowly and  to  create a  bigger burr on the edge.

Splintering

If  a chip  w ith an  even edge breaks off from  the sharp  edge o f  an  axe th e  
cause is likely to  have been a too  th in  edge, a  glancing blow, o r insecure fixing 
of the handle to  the  head. W hen the edge o f  the chip is uneven the fau lt is 
probably in the steel.

Effect of Cold

A n axe w hich has been ou t in intense cold should  be w arm ed— either by 
holding it near a fire o r by rubb ing  it against a coat— before being used. I f  this 
precaution is no t taken  the axe m ay break  because steel becom es very b rittle  a t  
low tem perature.

Use of the Axe

N o axem an is w orthy o f  the nam e until he can  m ake left-handed an d  rig h t-  
handed cuts w ith  equal accuracy. (B oth left-handed and  righ t-handed  ac tions 
are show n in the  illustrations.) Skill w ith an  axe can  only be acquired  th ro u g h  
practice.

There are tw o m ain  types o f  stroke— the vertical stroke show n in F igures 
15 to 17, the ho rizon tal s troke show n in F igures 18 and  19. B oth are used in  the 
process o f  “ setting  u p ” , an d  the ir com bined effect is to  cu t ou t a w edge-shaped 
chip o f wood.

W atch an  expert a t w ork. H e stands loose an d  relaxed. H e holds the axe  
with one h and  gripping ju s t above the bulge a t the end o f  the handle, an d  th e  
other h and  lightly clasping the hand le near the to o l’s p o in t o f  balance (see
Fig. 15).

-  <8>
Diagram 
to snow 
stance

Diagi 
to sni

x
Fig. 15. Stance before upstroke.



O n the upstroke  this hand  slides up  the hand le  close to  the  head. (Fig. 16.)
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O n the dow nw ard  stroke this upper hand  slides back  along  the hand le  until, 
as the axe strikes the tree, it is close to  the low er h an d  (Fig. 17).

Every blow  lands w here it is intended and  w ith  the p ro p er force. T here  is no 
shock to  the hands o r shoulder.

T he m ost difficult cu t to  m aster is the low  horizontal cut, a ll-im portan t in 
“ setting  u p ” (see Figs. 18 and 19). F o r this the legs should  be spaced well apart 
an d  the  axe swung so th a t the hand  a t the grip  is b rough t dow n to  a  point 
betw een the legs, an d  a t the sam e level as th a t a t w hich it is in tended  to  m ake the 
cut. A  p o p u la r rule is th a t the back  o f  the h an d  shou ld  be “ low  enough to 
b ru sh  th e  bootlaces” . T he guiding hand  is used to  ensure th a t a t  the m om ent 
o f  im pact the axe is neither deflected up n o r dow n from  this level.
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Fig. 18. Start o f lo w  horizontal cut.

Fig. 19. End o f  low horizontal cut.

Some Other Grips

A num ber o f  o the r grips are used by experienced axem en, fo r such w ork as 
pointing o r trim m ing  stakes. (See Fig. 20.)

Fig. 20. G rips for pointing and trimming stakes.
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Care o f the Axe

K eep y o u r axe sharp  and  use it w ith  respect. N ever use the head  to  drive 
in  iro n  wedges, as this is sure to  deform  the  eye an d  so loosen the  head . F o r  long 
d istance  carriage  and  w hen travelling in  vehicles p rov ide som e sim ple fo rm  of 
sh e a th  o r box  so as to  preserve the edge, an d  avo id  any risk  o f  accidents.

Safety Precautions

Be careful where an d  how  you lay your axe dow n and  rem em ber w here it is. 
M any  accidents have been caused by stum bling  over a  carelessly p laced axe. 
A  carefu l w oodm an  usually “ m asks” his axe in  a  stum p  w hen n o t requ iring  it 
fo r  a  w hile (see Fig. 21).

R em em ber too , th a t if  a  falling b u tt o r b ranch  strikes an  axe, it m ay fly 
th ro u g h  the air w ith the greatest o f  ease.

W hen crossing rough  g round  o r obstacles, it is better to carry  the axe in  one 
h an d  as show n in Fig. 22 {left), gripping it a t the p o in t o f  balance near the  head 
ra th e r  th a n  over the shoulder. T hen, if  you trip  o r stum ble the axe can  be th row n 
aw ay from  yourself easily and  naturally .

N ever s ta rt felling un til you  are  sure th a t the re  are no  branches which 
co u ld  be struck  as you  sw ing your axe. M any bad  cuts have been caused  by an 
axe  w hich has been deflected  by som e sm all b ranch  or twig. (Fig. 23.)
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Fig. 23. It’s a hold-up!

N ever p u t any p a r t o f  th e  body in  fro n t o f  the axe in  the d irection  o f  
cutting. This applies especially to  feet, e.g. never use a fo o t to  steady a  piece o f  
cordw ood w hich has to  be axed through. (Fig. 24.)

Fig. 24. W eary, and about to become footsore.

Special care is requ ired  after ra in  w hen bark  an d  w ood are slippery. 

Finally, never s tand  beh ind  an o th er m an who is wielding an  axe.

W e are indeb ted  to  the F o re s t Service o f  the  U nited  States D epartm en t o f  
A griculture fo r  perm ission  to  draw  certain  illustrations from  their Northeastern  
Loggers H andbook, by  F . C. S im m ons. (G ovt. P rin ter, W ashington, 75 cents). 
Col. A. H . L loyd, o f  the Im peria l F orestry  Institu te, Oxford, has k indly assisted 
with the text.
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M O B IL E  A C C O M M O D A T I O N  U N IT S

By R . R . M E S T E R  

Conservancy Engineer, North- W est England

D espite its nam e, a  m obile accom m odation  un it is no  m ore th an  a single
decked om nibus, w ithdraw n on account o f  age from  norm al stage carriage 
service, an d  converted  departm entally  to  prov ide field o r site accom m odation  to 
the design required . A ll such vehicles em ployed are reta ined  as self-propelled 
units an d  are by no m eans on  their last legs m echanically. Initially  ou r engineer 
ro ad m ak in g  operations involved a site establishm ent w hich consisted variously 
o f  hu tting  fo r offices, stores an d  shelters. Such accom m odation  was o f  necessity 
sem i-perm anent an d  static by natu re  an d  erection  to o k  tim e an d  frequently  
involved site p rep a ra tio n  o f  som e perm anency. Bearing in  m ind rem oval costs 
and  the cond ition  o f  the huts, w hich im posed a definite lim it up o n  the frequency 
o f  re-erection, offices and  stores had  to  rem ain  m ore often  th a n  n o t in  the 
positions either initially chosen or available— a disadvantage w hich becam e m ore 
ap p a ren t as operations expanded, w ith roadheads advancing ever fu rth e r from  
the centre o f  local adm inistra tion . In a d d it io n to  the needs o f  the m ajo r site, there 
arose a grow ing need for ro ad  and  o ther engineer item s o f  w ork  to  be u ndertaken  
a t detached sites. I t  was therefore felt essential th a t o u r engineering resources 
be quickly re-established upon  a m obile basis w ith offices, stores, shelters and 
com binations thereof, all on wheels.

Tow ards the end o f  1949 consideration  was given to  the developm ent o f 
som e m obile un it w hich could  be cheaply and  effectively ad ap ted  to  m eet with 
these requirem ents. T he m ost effective so lu tion  appeared  to  lie in a m odification 
o f  som e existing vehicle, and  thus was bo rn  the idea to  purchase an d  adap t 
single-decked m o to r buses. A  purchase was m ade on  F ebruary  17th, 1950, from  
Crosville M o to r Services L td., o f  C hester, a t a cost o f  £51 apiece, o f  two 
32-seater Leyland L ion buses. These were the last survivors o f  the fam ous 
petrol-engined Leyland L ion Type 29 PLSC  3 o f  1927 vintage, still in  possession 
o f  the  original L eyland-built bodies. This type o f  body— fron t entry  w ith  rear 
em ergency d o o r and  higher off the ground th an  any subsequent type— possessed 
an  in te rnal skeleton partition , which w ith glazing, had  once provided two 
com partm en ts w ith in  the bus. I t was thus a sim ple m atte r to  b o ard  up  the 
skeleton p artitio n  and  provide once again two com partm en ts w ith a  connecting 
door. Som e seats were rem oved to  allow  the insta lla tion  o f  tables, cupboards, 
safe and  stove, the rest being reta ined  in position. B oth  buses were provided 
w ith  external shutters, locks were fixed to  all external doors, and  the ir bodies 
w ere repa in ted  in  the approved  departm en tal d a rk  green livery. In A pril, 1950, a 
th ird  experim ental vehicle was p u t in to  service as a shelter un it a t T horn thw aite  
F o rest in  the L ake D istrict. This vehicle carried  perim eter seating an d  required  
no  alterations a p a rt from  the fitting o f  locks an d  repainting . I t h ad  been 
originally ru led  th a t the buses were to  be rendered  im m obile by the rem oval o f 
the ir engines, in which case they w ould  have becom e trailers. This appeared  to 
be qu ite unnecessary, as the vehicles were being sold as “ ru n n ers” an d  in view o f 
the  relatively restric ted  m ileage they w ould  be called up o n  to  operate , cou ld  be 
econom ically kept as such. W e had  in  fact ob ta ined  the self-propelled vehicle 
requ ired  a t the outset, an d  the u psho t was th a t the vehicles w ere re ta ined  as 
self-propelled, reg istra tion  particu lars being am ended  accordingly to  show  
change o f  ow nership an d  change in taxation  class from  “ hackney” to  “ goods” , for 
as such w ere the bulk o f  ou r fu tu re  purchases to  be operated . T he success o f 
these early adap ta tions resulted  in  the acquisition  o f  fu rthe r vehicles, all Leyland
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but o f  deliberately selected varia tion  in  body detail an d  by the end o f  1951 a  
fleet o f  seventy-nine was in  use th roughou t the  English D irectorate .

Im provem ents bo th  in technique and  conversion detail have been m ade in 
the light o f  experience gained, an d  in  the  N orth -W est E ngland  C onservancy 
we now group  o u r m obile accom m odation  units as follow s:—

(a) Office U nits
(b) S tores U nits
(c) Shelter U nits
(d) C om posite U nits  which offer any com bination  required  o f  the above
(e) Living U nits
( / )  Special U nits, com prising  vehicles allocated  to  special duty  ra th e r than  

to  any p articu la r adap ta tion .

As we have several sizes o f  bus so m ay we vary the capacity  o f  the accom 
m odation offered. This is also possible by the partition ing  o f  a  num ber o f  the 
larger vehicles. T he in te rnal arrangem ent o f  the offices usually provides fo r the 
use o f som e original seating, b u t stores units have all seats rem oved an d  m ay be 
fitted in ternally  w ith pro tective w indow  m esh and  m ay in add ition  carry  shelving 
if needed. Shelter units are now  norm ally com bined w ith labour units w hich 
consist o f  selected buses w ithou t in ternal ad ap ta tio n  which daily bring  lab o u r to 
roadhead an d  there rem ain  as shelters if  required.

Living vans were a  la ter developm ent and  have been adap ted  to  provide 
accom m odation fo r p lan t operato rs and  skilled w orkers in  connection  w ith 
mobile construc tion  g roup  activities, especially in rem ote areas w here local 
labour is in sh o rt supply or entirely lacking. The living vans a t present offer two 
com partm ents, a rea r one w ith th ree beds— these are collapsible and  rem ovable 
—and items o f  fu rn itu re  to  a very sim ple scale, and  a fron t one for cooking and  
eating. C alo r gas appliances have been installed for bo th  cooking an d  heating, 
and m ore recently independent light switches have been fitted together w ith 
built-in sink, cu p b o ard  an d  o ther dom estic conveniences. W here the size o f  
mobile g roup  so w arran ts, it has been found sound practice to  allocate a un it 
solely for m essing purposes a t roadhead , where cooking is done in  the fro n t 
com partm ent an d  food  served fo r eating  in the rear com partm ent.

As already m entioned, every vehicle moves under its ow n pow er b u t there is 
considerable varia tion  in annual mileages run, ranging from  several thousand  
to a purely token  figure. All the buses possess good m anoeuvrability  and  operate 
the m any steep gradients which occur both on the public and  on the forest ro ad  
systems in the hillier parts  o f  the Conservancy, w ith relative ease. To facilitate 
repair a stock o f  essential spares has been acquired for a  very m odest outlay, 
although the age groups o f  the vehicles range from  1927 to  1936.

W hen a  new m ajo r roadm ak ing  operation  is started , the advantages o f  
mobile accom m odation  units have been clearly dem onstrated , as for exam ple in 
1950 a t S padeadam  F orest in  C um berland  when a stores un it carrying sleepers 
and essential stores arrived  a t the new site in the m orning, followed by the m obile 
office un it in  the afte rnoon . The la tter im m ediately took  up position  on the 
sleepered stand  laid w ith the m aterials carried in the first unit. T hus before the 
end o f  th a t day office an d  stores units were bo th  in  position and  in use and  these, 
followed by a shelter un it, com pleted the initial engineer site establishm ent; w ith 
the elim ination  o f  delays which w ould otherw ise have resulted in the provision 
and erection o f  h u tted  accom m odation  on a wild, exposed and  rem ote m oorland  
location.
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C O N V E R T I N G  A M O T O R  C Y C L E  T O  C A R R Y  
T W O  K N A P S A C K  F IR E  P U M P S

By W . J. G R E E N  
Forester, South-W est England

T he pann ier bag  carriers on  a  m otor-cycle o f  the T riu m p h  m ake, type 
T R W .499 c.c., can  readily  be converted to  take tw o knapsack  pum ps fo r fire
fighting, as follow s:

R em ove pann ier bags, bo lt a  m etal sheet the size o f  knapsack  pu m p  on the 
base o f  carrie r w ith a  tw o inch flange on the outside, w ith  tw o eyes to  ho ld  straps 
tak en  from  pum ps. T he straps will then pass up  an d  over the to p  o f  p um p and 
fasten  toge ther from  each side above the m udguard  carrier.

R em ove foo t p la te  from  pum p, this will give a p roper setting  in  the pannier 
bag carriers. A  sponge rubber fitted on the inside o f  the pum p filling cover will 
give a  w ater-tigh t seal, so th a t w ater will n o t sp lash  ou t w hen the m otor-cycle 
shakes.

Every effort should  be m ade to keep the pum ps full to  capacity  to  get a good 
balance w ith the m otor-cycle. T he finished jo b  is show n in P ho to . N o. 16.

A n item  o f  equipm ent which is n o t included in  the F orestry  C om m ission 
T oo l Sheet an d  which is an  essential tool in  fencing opera tions is the S taple 
E x trac to r. I  m ade one from  a broken  garden fo rk  som e years ago an d  found  it 
to  be excellent fo r th e  purpose, com bined w ith  hard-w earing  qualities. I t is 
m ade as show n in F igure 25.

Fig. 25. Left:  Cutting a broken fork to get two staple extractors. Right: Staple 
extractor with the point tapered at C.

T he b roken  fo rk  is cu t a t  points A, B, C  an d  D  (Fig. 25) by heating  w ith  a 
blow  lam p and  cu tting  w ith  a cold chisel. I t is a  w aste o f  tim e to  a ttem p t the 
cu tting  w ith a  hacksaw , the steel is m uch too  hard . A fter cutting , po in ts C  and 
D  are tapered  to  a p o in t w ith  a steel rasp  o r file. T he prong  w hich form s the

A H A N D Y  S T A P L E  E X T R A C T O R

By W . F. S T O D D A R T
Forester, Education Branch

C
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handle can  be fitted w ith a  w ooden handle if  desired but this is n o t really  
necessary. F rom  the b roken  garden fo rk  illustrated , tw o staple extractors can  be 
made.

The quickest m e th o d  o f  having the extractors m ade is o f  course by tak ing  the 
broken garden fo rk  o r  fo rks to  the nearest b lacksm ith for heating, cu tting  an d  
shaping and  the jo b  will be done in  a fraction  o f  the tim e taken  by the first 
method.

In  use, the sharp  po in t C is inserted below the bend o f  the staple. T he long 
handle gives excellent leverage, and  the b lunt end opposite C serves as a fulcrum . 
Thus the m ost obstinate  staple quickly yields.

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

By A N G U S  M A C D O N A L D  
Forester, Research Branch

D uring  seed ex traction  o f  som e special sm all lots o f  lodgepole pine it was 
discovered th a t the yield o f  seed from  a h a lf  bushel o f  one-year-old cones was 
six times th a t o f  a consignm ent contain ing a high p ropo rtion  o f  o ldcones. I tw as  
therefore decided to  get m ore d a ta  to  establish w hether it was in  fact w orth  
while collecting any bu t one-year-old cones. I t was suggested, therefore, th a t 
one-, two- an d  three-year-old  lodgepole pine cones should  be collected and  
kilned separately, and  th a t a  separate sam ple o f  cones should be split lengthwise 
in order to  see from  the sections w hat p roportions o f  seed they contained. N o 
suitable tool fo r sp litting  the cones was available an d  a sim ple too l was m ade to  
carry out the w ork. T he m ain  purpose o f  this note is no t to give the full results 
of this p relim inary  test, which indicated th a t yield o f seed fell off fairly quickly 
with the age o f  the cones, but to  describe this hom e-m ade cone sp litter w hich 
was tried in 1954-55 w ith a high degree o f  success on  various large conifer cones. 
The tool proved  satisfactory  fo r splitting m edium  sized (one an d  a h a lf  to  six 
inches long) cones o f  a variety  o f  species, an d  a descrip tion  o f  how  to m ake and  
use it m ay be o f  in terest to  foresters who, on  occasions, wish to  estim ate p robab le  
yield o f seed from  p articu la r stands.

M ateria l requirem ents, which are generally available in m ost forests, a re :—
2 pieces o f  h ardw ood  12 by 3 by 2 inches, fo r side blocks.
2 bolts 4£ inch.
1 Y orksh ire  b illhook  (som e o ther types w ould be suitable).
2 pieces o f  tin  9 by l i  inches, or th in  galvanised iron  sheet.
1 bo ard  16 by 4J by 1 inches.
A  few screw nails.

The two lengths o f  three-by-tw o are grooved as show n in Fig. 26, so tha t 
when they are b rough t together the result is as show n in the figure.

H oles are then  bored  th rough  the two three-by-tw o side blocks, an d  a 
Y orkshire b illhook, w hich has been well sharpened, and  th rough  the “ h o o k ” o f 
which a ho le has been bored, is p ivotted  on  one o f  the 4}  inch bolts. F inally  the 
board is nailed to  the bo ttom  o f  the side blocks. T o reduce w ear and  tear o f  the 
wood, the groove can  be lined w ith tin  o r th in  galvanised iron  sheet.
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In  o rder to  steady the cu tte r  in  opera tion  it  is an  advantage if  the to o l is 
screwed dow n o n to  a  rigid bench. In  opera tion  the  cone is p laced in  the  groove, 
nea r to  the p ivot and  below  th e  cu tting  edge o f  the  cu tte r an d  the billhook 
pressed firm ly th rough  it.

A ny handym an  can  m ake this to o l in  a  very sh o rt tim e an d  the  b illhook  can 
be detached easily w hen it is requ ired  for ano ther jo b .

Fig. 26. The construction o f  a cone-splitter. Top left: One side block cut from a 
piece o f  hardwood. Bottom  left: The two side blocks ready for assembly. Right: The

cone-splitter in use.

A V A N I S H I N G  C R A F T

This article, by a well-known tim ber merchant who writes under 
the pen-nam e o f  “ Aesculus” , is reproduced by the k ind  
permission o f  the Editor o f  “Timber and P lyw ood” .

Like every o ther opera tion  carried  o u t m anually , there appears to  be a 
g rea t danger th a t felling will soon  becom e a lost a rt. I have vaguely realised fo r 
som e tim e as have no d o u b t a g reat m any o ther people, th a t trees com e in to  the 
m ill these days looking  very rough, w ith  the sp run  left on  a t the  bu tt, an d  often 
w ith  quite a  lo t o f  good-sized twigs left on  the side o f  the  tree nearest the 
g round  when it fell. Indeed, on  a  few occasions I have even fetched the m en into 
the mill an d  to ld  them  to  finish the job .

This was done in  the hope o f  try ing  to  keep the s tan d ard  to  som ething 
reasonable, un til circum stances m ade it possible to  dem and  an d  get a  really 
w orkm anlike finish. B ut the o ther day I really d id  have a  shock.

A  gang o f  tim ber fellers w ho were w orking in  a  neighbouring  w ood  were 
described to  m e as “ real craftsm en” . W ell, it was a long  tim e since I had  seen 
w ork  th a t gave m e real pleasure, an d  the m an w ho described it has a  high 
standard , a lthough  no experience before 1945. So on his recom m endation  I 
w ent to  look. T he stools were low, low er than  is com m on today , b u t fo r the rest 
o f  the w ork, if  it h ad  been 1938 I w ould  have sacked the gang  a t a  m om en t’s 
notice.
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Misnomer

I t was only the te rm  “ real craftsm en” tha t m ade m e realise how  far w hat 
passes today  fo r good  w ork  falls sho rt o f  w hat w ould have been very m ediocre 
work fifteen year ago. T he lim bs o f  all these trees I was sent to  look  a t had  been 
cut off w ith a saw. A t one tim e the only place where the m arks o f  a  saw were 
visible on  a log was the b u tt;  in  good w ork, all the lim bs were trim m ed off w ith 
an axe un til the surface was flush w ith  the bark  o f  the tree. Occasionally, a 
really serious b reak ing  m ight have a lim b cu t off w ith the saw, b u t even here the 
work was trim m ed up w ith an  axe until no nasty lum ps m arred  the contours o f  
the trunk.

T he sp run  w here the tree m ight have pulled ou t a little as it fell, was cu t off, 
so tha t the b u tt presented  a flat surface. T h a t has to  be done a t som e tim e, 
since if it is no t done, every board  or scantling which is cu t from  th a t b u tt has 
an  unsightly an d  even, perhaps, a dangerous snag left on  it. But this sp run  is 
very rarely cu t off by the  fellers today  and  has to  be done by m illw orkers. T here 
is a d isadvantage in axing all knots flush with the bark , in  th a t qu ite a  sm all kn o t 
will be m ade to  look  large by reason  o f  the cu tting  aw ay o f  the w ood a ro u n d  it 
to  get it well dow n; bu t the advantages in  handling a  w ell-rounded log m ore th an  
far outw eigh this.

It is doub tfu l if a  big log w ith saw n-off branches could be led by horses a t 
all; the stubs foul undergrow th  and  old stum ps in the wood, an d  the packings o f  
the w agon an d  o ther trees in loading, and it is, o f  course, m uch easier to  get the 
trees to  lie well toge ther if they are trim m ed sm ooth. N one o f  this m atters so 
much w ith tractors. B rute force will usually accom plish w hat once needed skill, 
and a b roken  rope o r chain  will be paid  for by the boss. I f  he is stupid enough to 
want trees m oved, he ough t to  be m ade to  pay anyway.

In  the mill the w ell-trim m ed tree lies m uch m ore quietly on the bench than  
does one which slides all over the place on a lum p o f  a knot. Indeed, it is 
alm ost im possible today  to  get som e trees to lie on a rack  bench table a t all, so 
roughly are they trim m ed. A nd the planks from  a badly trim m ed tree will have 
to go to  a circu lar saw to  have the lum ps cu t off their edges before they will look  
presentable.

I a lm ost feel it w ould be w orthw hile setting up an  old fashioned saw pit so 
that a record  could  be m ade o f  the opinions o f  the sawyers on the w ork o f  the 
fellers. W hether the rem arks w ould be classed as obscene literature or h o rro r  
comics seems doub tfu l, b u t th a t they w ould be actionable, seems certain.

T H E  F U T U R E  O F  H O M E  G R O W N  S O F T W O O D S

By A N D R E W  W A TT 
Conservator, Headquarters

T he substan tia l fo restry  program m e on  which this country  is engaged is 
sufficient excuse fo r exam ining briefly the past and  present status o f  hom e 
softwoods in  the consum er m arkets, and  for suggesting the possible fu tu re trends 
in p roduction  an d  consum ption.

I t  is widely know n tha t, before the 1939/45 war, hom e softw ood met only a 
small p a r t o f  the co u n try ’s needs o f  tim ber and tim ber products. In  Scotland, 
where m ost o f  the forest area  was— and  still is— devoted to  the grow ing o f
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softw oods, the bu lk  o f  w hich consisted o f  the indigenous Scots pine, a fairly 
steady outle t fo r hom e softw ood had  long been estab lished ; the m ines, the 
boxm akers and  the railways m et som e o f  their requirem ents in  hom e softw ood; 
an o th er im p o rtan t ou tle t was the agricultural m arket fo r fencing an d  farm  
build ing w ork. E lsewhere in B ritain  hom e softw ood was o f  lim ited an d  in ter
m itten t im portance. I t should  be rem em bered th a t the softw ood p roduced  in 
the pre-w ar period  cam e largely from  the bigger-sized trees an d  there was only 
an  insignificant trickle o f  sm all-sized m aterial such as is com ing o u t in  sub
stan tia l quantities a t the present day, n o t only in Scotland, bu t to  a greater 
p ro p o rtio n a l extent in  E ngland an d  W ales.

T he 1939/45 w ar bit deeply into the hom e softw ood grow ing stock and  a t the 
p resen t tim e, due to  necessary restrictions on clear cutting, p roduction  from  the 
th inn ings o f  the younger softw ood p lan ta tions con tribu tes a substan tia l p ro p o r
tio n  o f  the to ta l. T he effect o f  the 1953 w indblow  in N o rth -E ast S cotland has 
upset tem porarily  the general p a tte rn  th a t has been tak ing  shape since the end 
o f  the  w ar. I t is difficult to  assess accurately how m uch o f  the increased con
sum ption  over the p ast eighteen m onths or so in, for instance, the m ining tim ber 
m arket, is due to  the effect o f  w indblow  production , an d  how  m uch is due to  the 
grow ing scale o f  th inn ing  operations th ro u g h o u t the country . It is significant, 
how ever, th a t before the w indblow  the consum ption  o f  hom e round  mining 
tim ber in  Scotland was steadily increasing, and  elsewhere hom e p roduction  was 
being taken  up  in greater quantities by the mines. O ther industries w hich use— 
o r can  use— relatively small-sized m aterial are also a t the present tim e providing 
a m ark e t: o f  these the building board  and  pu lp  industries are p robab ly  the m ost 
im p o rtan t, and  are likely to  becom e a  key m arket.

O ver recent years, an d  m ore so in the past few m onths, a tten tion  has been 
d raw n  in various jou rnals  to  the relative im portance o f  th innings in ou r forest 
econom y an d  to  the need for finding additional an d  new outlets fo r small-sized 
softw ood. I t w ould be unfair to  give the im pression th a t neither growers, 
tim ber m erchants no r consum ers are giving a tten tio n  to  the problem s posed. 
Indeed  in  som e quarters  the problem s are being tackled vigorously and , w ithout 
a ttem pting  a com prehensive survey o f  the w ork  going on  an d  projected, the 
general lines o f  approach  m ay be briefly m entioned. G row ers are constan tly  
exam ining silvicultural techniques, particu larly  o f  the new er and  less well tried 
species; converters o f  tim ber are developing saw ing techniques for small-sized 
so ftw o o d ; an d  consum ers, such as pu lp  and  bo ard  m anufactu rers, a re  steadily 
acquiring  valuable know ledge ab o u t the possibilities o f  hom e softw ood in  their 
industria l processes. O f parallel im portance is the w ork being done by the tim ber 
tra d e ’s ow n T im ber D evelopm ent A ssociation, and  by the G overnm en t’s D ep a rt
m en t o f  Scientific and  Industrial Research th rough  the F o rest P roducts Research 
L abora to ry  a t Princes R isborough.

I t  is som etim es fo rgo tten  th a t a  substan tia l p ro p o rtio n  o f  the younger 
softw ood p lan ta tions established since 1919 are o f  species relatively new  to this 
coun try . T here is a  v ital an d  continuing need to  find ou t the in trinsic  qualities o f  
the  tim ber being p roduced  a t hom e an d  m ore particuarly  o f  species such as 
S itka spruce, w hich is bu lk ing  even larger in the trem endous p lan ting  p ro 
gram m es now  being carried  ou t th an  was the case betw een the wars. The 
p roposed  in troduc tion  o f  grading rules fo r hom egrow n softw ood is evidence o f 
the  apprecia tion  by foresters, tim ber m erchants an d  users o f  tim ber o f  the need 
to  define quality  if  the  best use is to  be m ade o f  hom e p roduction .

A t this p o in t an  exam ination  o f  the age-class d istribu tion  o f  so ftw ood areas 
in  B rita in  an d  o f  the  p robab le  d istribu tion  in the  fu ture , coupled  w ith an  
estim ate o f  cu rren t an d  fu tu re  th inn ing  p roduction , m ay help  to  pose the



problems in  perspective. F igure 27, an d  the follow ing table indicate clearly the 
probable trend  o f  softw ood th inn ing  production , an d  help to  em phasize the 
com parative an d  grow ing im portance o f  small-sized m aterial. A lthough  there 
are m arkets capable o f  using m ateria l o f  the type an d  size th a t will be produced, 
the quantity  o f  such m ateria l will be so far beyond the cu rren t volum e th a t 
expansion o f  existing outlets, an d  the establishm ent o f  new  m arkets will be 
necessary.
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Fig. 27. The likely trend o f  age-class distribution in mainly coniferous woodlands in 
G reat Britain, from  1947 to 1967.

T A B L E
W oods in Great Britain. M ainly Coniferous. 

E stim ated  po tentia l thinning production  
(Volum es in  m illion cu. ft. (h o p p u s))
6 in. and under Over 6in.
{Quarter girth {Quarter girth Total

a t Aft. 3in.) a t Aft. Sin.)
1950 14.4 4.6 19.0
1960 18.9 5.1 24.0
1970 30.6 7.8 38.4
1980 53.5 12.3 65.8

Reference has been m ade earlier to  the im portance o f  the m ining tim b er 
m arket fo r hom e softw ood. W hile over the country  as a  w hole hom e-produced  
round props a re  m eeting  less than  a qu arte r o f  the m ines’ requirem ents, it is 
possible th a t the p ro d u ctio n  o f  m ining tim ber in  certa in  regions could  exceed 
the requirem ents o f  those p its w hich presently  provide the outlet. F u rthe r, it m ay 
be im practicable, because o f  size o r specification o r o f  distance, to  m ark e t the
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su rp lu s in  o ther coalfields. I t  is in  such p ro d u c tio n  regions th a t the  developm ent 
o f  o the r m arkets will be o f  im portance. T he in terest o f  the hom e building 
b o a rd  industry  will, it is hoped , expand, b u t its requirem ents are m et largely 
from  m ateria l unsu itab le  fo r m ining tim ber. The box  and  pack ing  case trade 
will p robab ly  take an  increasing in terest in  hom e supplies as m ateria l o f  even 
g rade  is available in  steady quantities, b u t here, as in  the case o f  m ining tim ber, 
geography  an d  econom ics can n o t be ignored.

A nother, and poten tia lly  the m ost im p o rtan t, new ou tle t is the pu lp  m arket. 
A s a country  th a t im ports pu lp  and  pu lp  p roducts on  a vast scale, B rita in  has not 
in  the p as t given m uch a tten tion  to  the possib ility  o f  pu lp ing  hom e softw ood, nor 
indeed has the hom e supply position  w arran ted  it. The question  o f  econom ic 
supply and  the general scattered  n a tu re  o f  p ro d u ctio n  have delayed until 
com paratively  recently the p ro p er exam ination  o f  this fo rm  o f  u tilisation. 
H ow ever, the ou tlook  and the prospects are changing. It is h ighly unlikely  that 
there could be established, in the foreseeable fu ture , pu lp ing  p lan ts o f  the size of 
those in use in the m ajo r tim ber producing  countries, b u t it is n o t im possible to 
visualize sm aller units in o r near those areas w here d istance from  existing 
m arkets will m ake it difficult, to  say the least, for p roduction  to  com pete in, for 
instance, the m ining tim ber m arke t w ith  supplies from  nearer a t hand . T he main 
tim ber im porting  countries are all faced w ith  the task  o f  m ak ing  m ore and  fuller 
use o f  the ir ow n tim ber resources. C onsiderable advances have been m ade in 
recent years in  the technique o f  pu lp ing  and  there is no  reason  to  expect that 
fu rthe r advances will n o t be m ade in this field. T he increasing use o f  pu lp , paper 
an d  pap e r p roducts in developed countries and  the vast po ten tia l requ irem en t in 
the under-developed countries are clear po in ters to  the fu ture dem and.

This article has concentra ted , excusably, on  the usage and  the fu tu re use of 
the increasing p roduction  from  th innings o f  relatively sm all size, for th a t is 
clearly the m ajo r trend  over the next tw enty years o r so. It w ould be unwise, 
how ever, to  ignore o ther relatively new uses and w hat can  be regarded  as the 
m ore trad itiona l uses. In  the form er category, p lyw ood and  lam inated  wood 
have a place, and  no dou b t as regular supplies o f  su itable m ateria l become 
available hom e tim ber m ay well find a useful ou tle t. In  the la tte r ca tegory  comes 
sawn softw ood, the uses o f  w hich range from  jo inery  and high-class structural 
w ork to  o ther less exacting general purposes. H om e softw ood, even o f  the newer 
an d  virtually  untried  species now  being p lan ted  extensively, is certain  to  find its 
due place in m eeting the requirem ents o f  users o f  saw n softw ood.

In  considering the fu tu re pa tte rn  o f  p ro d u c tio n  an d  consum ption , little 
reference has been m ade to  w hat m ay well be the m ost critical fac to r— the factor 
o f  econom ics. T im ber and  tim ber p roducts are to  som e degree subject to internal 
com petition ; fo r instance, h a rd b o a rd  and ch ipboard  are to  som e extent substi
tu tes for sawn tim ber; paperboard  packaging  can  in  som e cases be used in place 
o f  w ooden  crates. T im ber and  tim ber p roducts are also open  to  com petition  
from  o ther m aterials such as steel in a fairly wide field, from  underground 
suppo rts  in  m ines to  building construc tional w orks. A p art from  these internal 
and  external pressures w hich will undoubted ly  persist and  intensify, there is the 
com petition  to  be faced by hom e tim ber and  tim ber p roducts from  im ported 
supplies. W ithou t delving deeply in to  econom ic trends, it is clearly  n o t enough 
to  face the prob lem  o f  the increasing hom e softw ood p ro d u ctio n  w ithout 
apprecia ting  th a t the benefits to  the country  o f  p rov id ing  m ore o f  ou r ow n needs 
can n o t be w on unless the growers, m erchan ts and the users realise th a t standards 
o f  efficiency in its w idest sense m ust be constan tly  im proved.

This article is reproduced by k in d  permission o f  the Editor o f  the journal 
“  W ood” , in which it originally appeared.
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THE T H IN N I N G S  H O U S E
Contributed by the Timber Development Association

The older forests p lan ted  by the F orestry  C om m ission an d  a good deal o f  
w oodland in  p rivate  ow nership are now  yielding considerable quantities o f 
tim ber in  the fo rm  o f thinnings. The F orestry  C om m ission has been giving a 
great deal o f  a tten tio n  to  uses fo r thinnings and  som e while ago its A dvisory 
Com m ittee on  the U tilisa tion  o f  H om e-G row n T im ber, on  w hich are represented 
the hom e tim ber trad e , private w oodland  owners, the T im ber D evelopm ent 
A ssociation, the F o rest P roducts Research L ab o ra to ry  and  o ther G overnm ent 
bodies, app roached  the T im ber D evelopm ent A ssociation  fo r an  op in ion  on  the 
practicability o f  using softw ood thinnings in  the construction  o f  houses.

The T im ber D evelopm ent A ssociation has accordingly developed a system  
of construction  involving the use o f  thinnings. This perm its plenty  o f  la titude in  
design and could  be used fo r a bungalow  type dwelling, an  up p er storey on 
a conventional base or, w ith  a different fram ew ork, a  two storey house.

The system  o f construc tion  is am enable to  m odu lar p lanning— th a t is to  say 
standardised an d  in terchangeable un its can  be used w ithou t restricting either the 
size or design o f  a p articu la r building. I t  was deliberately p lanned  to  perm it 
fabrication by very sim ple w oodw orking  m achinery, b u t m ass p roduction  
m ethods m ay be em ployed if  desired.

A p ro to ty p e  bu ild ing  has been erected by the C om m ission a t S an ton  
D ow nham , in the ir forest o f  T hetfo rd  C hase in N orfolk , and  will be used by 
them as offices. T o  m easure the efficiency o f  the design, tests on  the w eathering 
and insu lation  values o f  the various com ponents are being m ade; the ir strength  
is not in doub t. W ith  the exception o f  the jo inery  tim bers, which were cu t from  
hom e-grown Scots pine, an d  the hom e-grow n oak  block floor, all the tim ber 
used in the construc tion  o f  the offices is from  thinnings o f  hom e-grow n conifers. 
The diam eter o f  the logs from  w hich the tim ber was cu t ranged from  4 to  12 in., 
in lengths o f  43 in. to  15 ft.

The Load-Bearing Skeleton Framework. The prefabricated  w all fram es consist 
of horizontal an d  vertical m em bers spaced to  accom m odate standard  doors and 
windows, the panels w hich are no t required  for doors an d  w indow s having 
diagonal bracing  inserted to  provide the necessary stiffness. These fram es m ay 
be constructed o f  softw ood o r hardw ood.

The skeleton  fram ew ork  itself m ay be provided in  prefabricated  units 
running the full length an d  depth  o f  a house. F ram ed  together in to  one large 
unit 25 ft. long an d  8 ft. h igh, they w ould weigh only ab o u t 5 cwt. and , fo r 
example, w ith  a  brick  p a rty  wall th ree such units w ould enclose the whole o f  the 
plan o f a sem i-detached house up  to  first-floor level w ith a  stiff self-supporting 
structure erected w ith  the m in im um  o f labour. The ends o f  the first-floor jo ists 
would be suppo rted  on  the tops o f  the g round  floor fram es, the first-floor 
frames being superim posed and , in  tu rn , carrying the ro o f structure.

External Cladding Units. T he external cladding units are, in  effect, large 
prefabricated w ooden tiles m ade up from  1 in. by 3 in. o r sim ilar sections o f 
preserved softw ood thinnings. These tiles are hung  on  an d  nailed to  the skeleton 
framework a t the site w ith the jo in ts  between the boards vertical. They m ay be 
up to 3 ft. in  dep th  an d  o f  w idths corresponding  to  the vertical m em bers in  the 
skeleton fram ew ork , varying from  1 ft. 8 in. to  4 ft. 7 in. w ith  a  bias in  favour o f 
the standard  m odule o f  3 ft. 4 in. The 1 in. by 3 in. boards are nailed to  a 
framework o f  sim ilar section to  fo rm  shallow  trays.
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Offices a t Santon Downham. T hree types o f  cladding  u n it have been employed 
in  the experim ental offices a t  S an ton  D ow nham , one w ithou t filling, one w ith a 
filling o f  saw dust cem ent and  one cross-battened  w ith  tim ber slab filling.

T he ro o f  design is a varia tion  o f  the T im ber D evelopm ent A ssociation  roof, 
w ith  the trusses bo lted  to  the tops o f  the vertical posts in  the p refabrica ted  wall 
fram es. T he ro o f  covering is clay tiles over roofing felt.

In  one room  the floor is o f  oak  blocks bonded  to  a concrete sub-floor and in 
the  o ther o f  1 in. by 4 in. softw ood board ing  laid  over jo ists.

This article originally appeared in the magazine  “  W ood”, and we are indebted 
to the Editor fo r  permission to reproduce it. The Thinnings H ouse its e lf  is shownin 
Photos. 17 and  18.

N O T E S  O N  H O M E - G R O W N  T I M B E R  

A N D  I T S  U S E  O N  T H E  F A R M

By C. D . B E G L E Y  
D istrict Officer, Research Branch

T im ber is a  trad itional m ateria l fo r farm  buildings an d  equipm ent. D uring 
a n d  for som e years after the w ar, however, the  use o f  tim ber was strictly 
contro lled  an d  the use o f  substitu tes was often  encouraged  in  the national 
interest. T here are no  longer any restrictions on  the consum ption  o f  timber. 
I t  is tru e  th a t the heavy fellings o f  hom e-grow n tim ber m ade during  the w ar have 
necessitated the re ten tion  o f  con tro l over the felling o f  grow ing trees, b u t pro
duction  from  thinnings is increasing yearly an d  the  overall supply p ic ture is one 
o f  an  abundance o f  hom e-grow n tim ber fo r use on  the farm .

M ost farm s, certainly in  the low lands, have som e place, how ever small, 
w hich could  carry  a  few trees, and  in  m any cases a  sm all p lan ta tio n  could  be 
m ade w ithout encroaching on  arab le land  o r pasture . A  farm er m ay however 
be d iscouraged from  spending m oney on  p lan ting  trees because he can  see no 
early prospect o f  harvesting  the tim ber, since it is n o t always realised  how  soon 
a  p lan ta tio n  (particu larly  one o f  conifers) can  prov ide m ateria l w hich can be 
sold o r will be useful on  the farm . Som e broad leaved  trees, no tab ly  sweet 
chestnu t and  poplar, also yield useful p roduce a t an  early date.

T o give exam ples, a  fast-grow ing conifer, Japanese larch, in  very favourable 
site conditions, can  yield useful tim ber afte r nine years, an d  even slower-growing 
conifers, such as Scots pine, can  p roduce the sam e class o f  m ateria l in  eighteen 
years, in  equally favourab le conditions. As conditions becom e m ore exacting, 
these tim es w ould  be increased b u t generally n o t by m ore  th a n  a few years.

H ere is a  list, com piled for fast-grow n E uropean  larch, show ing th e  kind 
o f  m ateria l w hich could  be m anufactu red  from  poles taken  from  th e  p lan tation  
in  its early stages:
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European Larch
A ge o f  P lantation

12 years .................. R ustic W ood— for use in  gardening.
L ight stake.
H ay  trip o d  o r  te trapod .

15-25 y e a r s .................  In  add ition  to  the above:—
R o u n d  Post.
Saw n Post.
S tack Prop.
C lothes Prop.
Fencing Strut.
In term ediate  Post.

In add ition  to  these products, poles o f  com parab le size can  be used, round  
and half-round, to  m ake a large variety o f  farm  equipm ent, including shelters, 
poultry houses, too l boxes, etc. These item s can  be m ade quite easily by anyone 
with a reasonable skill in  carpentry , and  the only sawing required  can  be done 
with a po rtab le  circu lar saw  driven by a  pow er take-off from  a  trac to r or L and  
Rover.

M inor w ood land  p roduce which can be sold from  tim e to  tim e, an d  in  the 
early years o f  the p la n ta tio n ’s life, includes decorative foliage from  trees o f  the 
cypress type (L aw son Cypress an d  Thuja plicata), an d  C hristm as trees from  the 
tops o f  N orw ay spruce th innings o r young spruce trees p lan ted  am ongst the 
main crops fo r this purpose.

All the p roducts a lready  described are m ade from  poles rem oved in  th inn ing  
operations in  o rder to  im prove the grow th o f  the trees which rem ain. T he cash 
value o f  the trees w hich are  left steadily increases, as does the range o f  uses fo r 
which the tim ber from  them  can  be used.

P lan ta tions have purposes o ther th an  the p roduction  o f  tim ber, w hich are 
no less im p o rta n t an d  w hich should  m ake them  attractive to  the grower. H igh 
amongst these m ust com e their sporting  value. F u rthe rm ore valuable shelter 
for stock can  be gained by wise siting and  layout o f  p lan tations. In  any event, a  
wood, w hatever its m ain  purpose, will always serve to  enhance the appearance o f  
a property.

One question  has yet to  be answ ered— w hat is the quality  o f  the tim ber 
likely to  be p roduced  from  these p lan ta tions?  W ith  trad itional trees such as 
oak, beech, ash, Scots pine an d  E u ropean  larch, m any farm ers an d  estate agents 
will feel able to  answ er this question  w ith  som e confidence. In  the case o f  certain  
other species such as S itka spruce, N orw ay spruce, Japanese larch  and  D ouglas 
fir, now being grow n on  an  increasing scale in  this country, their experience 
may be lim ited to  the im ported  tim ber, and  they m ay require som e assurance as 
to the likely quality  o f  the tim ber from  the sam e species, when grow n in this 
country.

The first p o in t to  be borne in m ind is that, even w ith the w ell-tried trees, 
quality depends to  a considerable extent on  where the tree was grow n (soil, 
exposure, drainage, etc.) an d  how  it was grown. Too often is a tim ber co n 
demned as rough , o r m isshapen, on  the evidence o f  specim ens sawn from  open- 
grown, p ark  or hedgerow  trees, o r from  trees grown on  unsuitable sites. I f  the 
tree has been p lan ted  well an d  tended during its grow th, there are g rounds for 
believing th a t in  im p o rta n t characteristics the sawn tim ber o f  m atu re  trees will 
compare favourab ly  w ith im ported  tim ber o f  the sam e species. W here it is 
likely to  differ it will do  so in  tw o respects, g row th ra te  and  the am o u n t o f  
denser-walled la te  w ood o r sum m erw ood form ed in p ro p o rtio n  to  th e  th inner
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w alled springw ood. B oth  these features depend  (am ongst o the r things) on  the 
clim ate, the site an d  the age o f  th e  tree. A n  equable m oist clim ate an d  a  fertile 
so il m ay  encourage rap id  grow th  and, in  this c o u n try 'a n d  in  certa in  trees o f a 
g iven size, a  high p ro p o rtio n  o f  less dense spring  w ood. This m ay adversely 
affect, (bu t n o t necessarily) the  strength  an d  w orking properties o f  the tim ber; 
w ith  oak  an d  ash, fo r exam ple, the quicker grow n m ateria l will be stronger. It 
m u st be em phasised how ever th a t there are lim its (o f  g row th  rate , etc.) below 
w hich the de terio ra tion  in  question, if  present, is sm all o r  negligible, and  that 
site fac to rs an d  m anagem ent techniques often  resu lt in  keeping the grow th o f  the 
tree w ith in  these lim its. R ecent research  also has show n th a t as the tree grows 
older, the quality  o f  the tim ber laid dow n each year tends to  im prove in  these 
respects. This is a m ost significant po in t which m ust no t be overlooked.

W here w oods are p roperly  m anaged then, an d  w here there has been a wise 
cho ice  o f  species fo r the site in  question, th e  tim ber p roduced  should  be 
perfectly  su itab le fo r use on the farm . W hen one is pu rchasing  tim ber fo r any 
specific pu rpose it m ay be im p o rtan t to  ob ta in  a  certa in  g rade fo r the job. 
In  th is respect hom e-grow n tim ber has been som ew hat a t a d isadvantage as 
com pared  w ith  im ported  tim ber, in th a t there have h itherto  been no grading 
rules fo r hom e-grow n sawn tim ber. G rad ing  rules fo r B ritish softw oods have 
now  been d raw n  up by a  C om m ittee on w hich tim ber trad e  in terests were 
represen ted , and  they afford a  sim ple an d  reliable m eans o f  specifying a 
p a rticu la r quality  o f  tim ber as governed by the jo b  fo r w hich it is required. 
I t  is in tended to  d ra ft sim ilar rules fo r hom e-grow n hardw oods. This means 
th a t as stocks o f  hom e-grow n tim ber becom e m ore  p lentiful the farm er, once he 
o r his agent has decided on w hat is the  righ t quality  o f  tim ber fo r the job, 
can  ap p ro ach  his local m erchan t and  place his o rd er by sim ply specifying the 
grade  a n d  species required . S hould the m erchan t n o t ho ld  graded  stocks, 
o r  shou ld  the farm er h im self ho ld  stocks o f  tim ber, the rules can  be used quite 
easily, to  g rade the tim ber.

Durability

A num ber o f  tree species provide tim ber w hich is na tu ra lly  durab le , th a t is 
resis tan t to  a high degree to  a ttack  by w ood-ro tting  fungi. This tim ber usually 
consists o f  the heartw ood o f  these species. As a  general ru le the o lder the tree 
th e  h igher the  p ro p o rtio n  o f  heartw ood. T he tim ber o f  younger trees, therefore, 
is likely to  be less durab le  th an  th a t o f  older trees, an d  this is particu larly  so 
w ith  the tim ber o f  trees taken  ou t in early th inn ings; w ith m ost species, these 
have a high p ro p o rtio n  o f  sapw ood. In  short, tim ber cu t from  the  sam e species 
o f  tree can  vary in  durab ility  accord ing  to  the  age o f  the tree an d  the p a rt of 
th e  tree from  w hich the tim ber is cut.

M o st tim ber is durab le if conditions are favourable, th a t is, prov id ing  the 
m o is tu re  con ten t o f  the tim ber is below  a certain  critical value (ab o u t 20 per cent 
o f  the  oven-dry weight o f  the tim ber) and  th a t the tim ber is sound  an d  not 
exposed to  dam p conditions. S hould it be necessary to  use a  tim ber in  un
favourab le  conditions, fo r exam ple, o u t o f  doors o r in  con tac t w ith a  source of 
d am p , the tim ber can  be rendered  resistan t to  decay by trea tm en t w ith a 
preservative.

Som e species o f  tree grow n in this coun try  yield tim ber w hich is resistant 
to  p reservative treatm ent, th a t is, difficult to  im pregnate w ith  preservative; 
b u t  as w ith  n a tu ra l durab ility  this p roperty  o f  resistance varies w ith  the age 
o f  th e  tree an d  the  position  in  the tree from  w hich the  tim ber com es, the sapw ood 
being  ra th e r easier to  trea t th an  the heartw ood  o f  the sam e species. Fencing 
m a te ria l usually com es from  young trees w hich m ay have a high p ro p o rtio n  of
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sapwood, therefore even w ith “ resis tan t” species, such as the spruces, w ith this 
class o f produce trea tm en t w ith preservative is w orthwhile.

There is a good deal o f  in fo rm ation  on  the durability  o f  sam ples o f  tim ber 
containing a  p ro p o rtio n  o f  bo th  sapw ood and  heartw ood. T he ind ications 
are tha t w ith w ell-creosoted Scots pine, which represents a  tim ber th a t can  be 
treated readily w ith a preservative, a life o f  fifty years o r m ore can be expected. 
With the spruces, a “ resis tan t” species, the degree o f  penetra tion  by the 
preservative is less an d  one w ould not expect them  to have so long a life. I t  
should be possible how ever to  ob ta in  a life o f  twenty years o r so. T he degree o f  
penetration does o f  course depend  to  som e extent on  the m ethod  used, b u t even 
with the sim ple open tan k  m ethod  using creosote a life o f  twenty years has been 
obtained w ith ro u n d  fencing posts m ade from  “ resis tan t” species (including 
Norway spruce) and  the final life o f  the test posts, which are still in tact, m ay be 
even greater. Som e species which are highly susceptible to  decay, b u t which 
can be treated  easily w ith preservative (an exam ple is birch) can  be given a very 
long life by such treatm ent.

To sum up, the life o f  all tim ber from  species com m only grow n in this 
country can be extended by effective preservative treatm ent. W ith p roperly  
seasoned tim ber this is only essential where it is likely to  be exposed to  
dampness. W ith  naturally  durab le  tim bers it is necessary w here a  long life is 
required or w here conditions are likely to  be exacting. Effective preservative 
treatm ent is possible w ith  all non-resistant hom e-grow n tim bers, and  w ith  
“resistant” tim bers con tain ing  a fair p ropo rtion  o f  sapw ood (e.g. early th innings) 
to a lesser degree, using the sim ple open tank  system. The extended life varies 
with the degree o f  effective penetra tion  but it is reasonable to  expect, using the 
correct techniques and  creoso te (o ther preservatives have n o t yet been fully 
tested) a life o f  tw enty years even for “ resistan t” tim bers o f  the k ind  a lready  
described.

A list o f  possible uses o f  hom e-grow n tim ber follows. I t is by no m eans 
com prehensive b u t it indicates the k ind  o f  thing for which hom e-grow n tim ber 
has been used successfully. N o  distinction  has been m ade betw een ro u n d  
timber and  sawn tim ber b u t in m ost cases w here there is a  difference this will 
be obvious.

Conifers
The tim ber o f  these is known as softwood

Scots Pine

Fencing posts and  rails, harvest poles, rustic furniture, carpentry , jo in e ry  
(except fast-grow n m aterial), carcassing and  siding for w ooden byres, e tc ., 
boxes.

Spruces

Fencing posts an d  rails, harvest poles, rustic fu rn itu re , ladder po les 
(selected) rick poles, ind o o r jo inery  (except fast-grow n m aterial).

Douglas Fir

Fencing posts, cleft fencing (useful for shelter in  m arket gardens), useful 
substitu te fo r sweet chestnu t w hen creosoted  because o f  the ease w ith w hich 
it can  be cleft, carcassing, siding, heavy structu ra l tim ber (except fast- 
grown m aterial), rustic  furniture.



European Larch

Fencing posts (ro u n d  and  saw n), rails, gates, im plem ent sheds, poultry 
houses, p ig  shelters, etc.
W eather board ing  an d  w ater troughs, hurd le  stakes, b a rn  posts, rustic 
fu rn iture .

Corsican Pine

Fencing posts an d  rails, harvest poles.

Japanese Larch

M ost o f  the purposes fo r w hich E u ropean  L arch  is used.

Broadleaved Trees
The timber o f  these is known as hardwood

Oak

P osts ro u n d  an d  sawn, gates, gateposts, w heelbarrow s, w heelw rights’ work, 
w agon scantlings, b arn  posts, doors, flooring, stand ing  boards in  stables.

Ash

C a rt shafts, handles for various ag ricu ltu ral too ls an d  im plem ents, wagon 
w ork  an d  coach building (e.g. fram ew ork fo r loose boxes), handles for 
wheel barrow s, bean sticks, posts an d  rails. F o r uses involving resistance 
to  im pact, fast-grow n tim ber is needed.

Elm

Bullock cribs, sheep troughs, w eather board ing , w aggon bo ttom s, wheel 
barrow s, farm  fu rn itu re  (trestles, w ork benches) m alle t heads. A ny job 
w here a  tough  tim ber (one th a t resists im pact) is required .

Sweet Chestnut

Posts sawn and  round , gate posts, close-board  fencing, hop  poles, standing 
boards in  stables, useful substitu te  for oak  in  som e jo inery  w ork.

Sycamore

D airy  fu rn itu re  and  im plem ents— also a  useful tim ber for general joinery.

Yew

Saw n posts, rails, gate posts.

Beech

Joinery, farm  furn itu re , fence posts (w hen creosoted).

Birch

Jo inery  (from  well grow n, large trees), fence posts (w hen creosoted), 
handles.
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Poplar
Brake blocks, bo ttom s for carts, trailers and  w heelbarrows. Bean sticks, 
clothes props, fencing stakes (when creosoted).

Cherry
A  strong  tim ber useful fo r jo inery  purposes. Fence posts, rails.
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T H E  P R E S E R V A T I V E  T R E A T M E N T  O F  T IM B E R

Foresters are naturally much concerned about the methods o f  
prolonging the service life o f  timber used in their operations. 
M oreover, they are frequently  asked questions o f  a more general 
character by m em bers o f  the public fa c e d  with some problem  o f  
preventing decay in, fo r  example, building timbers or furniture, 
whilst our estates s ta f f  are closely concerned with these m atters in 
their daily work. W e are indebted to The British W ood Preserving 
Association, o f  6 Southam pton Place, London, W .C .I, fo r  
permission to reproduce the follow ing papers giving guidance, in 
general terms, on this subject. The Association will gladly supply 
copies o f  these papers on request, together with fu rther information  
on appropriate preservatives.— Editor.

The Case for Preservative Treatment of Timber
( W ood Preservation Leaflet 3)

M any o f  those softw oods and hardw oods which are readily available in 
quantity and  reasonable in price are no t resistant to  decay and  to  a ttack  by 
animal organism s. I t has long been realised, however, th a t effective preservative 
treatm ent will render such tim bers im m une to  a ttack  by these destructive agents. 
For m any purposes durab ility  is very necessary, and  argum ents in  favour o f  
preservation will therefore rightly  be based on econom ic considerations. 
Obviously each case m ust be considered on its individual m erits.

The basic questions to  be answered are as follow s:—
1.— W hat are the risks involved and  w hat is the severity o f  possible a ttac k ?
2.— W hat preservative should  be used?
3.— H ow  should  the preservative be applied?
4.— W ill trea tm en t o f  the tim ber save m oney?

The financial balance sheet should  take  in to  account no t only initial cost, 
but also the annual cost.

Wood-Destroying Agents

T here are a  num ber o f  ways by w hich tim ber m ay be rendered unsuitable 
for its no rm al purposes an d  the destructive agencies vary in  character an d  also 
in the m ethod  in  w hich they work.
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T h e m ore com m on w ood-destroyers a re :—
(a) F ungi w hich cause decay,
(b) Insects w hich a ttack  freshly felled tim ber o r partially  dried  tim ber,
(c) Insects w hich a ttack  tim ber in use,
(d) A nim als w hich a ttack  tim ber in  w ater, particu larly  sea w ater, and
(e) F ire.

The Nature of Decay

D ecay in  tim ber is due to  the action  o f  certain  fungi w hich live on  dead  
organic m atte r. F ung i are really p lants grow ing from  spores o r seeds which, 
individually , are m icroscopic and  are so light in w eight to  be easily w indborne. 
In  favourab le  conditions these spores can  germ inate to  p roduce  new  grow ths o f  
fungi. F o r  germ ination  and  grow th, air, m oisture, su itab le tem pera tu re  and 
food  are required , an d  the absence o f  any one o f  these will delay o r prevent 
decay.

In  G rea t B rita in  the rainfall and the  atm ospheric  hum idity  prov ide 
sufficient m oisture, particu larly  in  tim ber exposed ou t-of-doors, an d  the norm al 
tem peratures are suitable fo r the rap id  grow th o f  fungi.

T im ber, particu larly  sapw ood, w hich contains starches an d  sugars, is an 
ideal food  unless it is treated  w ith a  preservative w hich is toxic to  fungal grow th. 
Som e species o f  tim ber con tain  a greater p ro p o rtio n  o f  these food  substances 
an d  are, therefore, m ore liable to  a ttack ; w hilst others, such as w estern red 
cedar, oak , etc., natu ra lly  con ta in  a  toxic chem ical w hich accounts fo r their 
durab ility  even w hen n o t treated  w ith preservative.

F ungi differ in  their requirem ents and  there is a wide varia tion  in  the ra te  
in  w hich they a ttack  tim ber. W ood-destroying fungi live n o t only on  th e  food  
in  the cell cavities, b u t also the food in  the cell walls. I t  is the a ttack  on the cell 
walls th a t causes the loss in  strength  associated w ith decay. O n the o ther hand , 
sap-stain ing fungi th a t cause, fo r exam ple, Blue Stain, live m ainly on  the 
conten ts o f  the cells, an d  a ttack  by these staining fungi does n o t resu lt in  any 
appreciable w eakening o f  the tim ber.

Insects attacking freshly-felled timber

Insects th a t a ttack  tim ber m ay be divided in to  tw o classes, first, those  o f  
th e  P inhole B orer type. T he ad u lt beetle o f  these insects bores a  hole in  w hich to  
lay its eggs; the larvae hatch ing  from  the eggs do n o t m ake any fresh a ttac k  on 
the tim ber, b u t em erge th rough  the hole bored by the adult. In  do ing  so, the 
larvae live on  fungi which line the bore tunnels.

T im ber attacked  by these insects is certain ly  disfigured by the  holes, bu t 
the a ttack  will n o t spread any fu rthe r during  subsequent usage o f  the  tim ber.

A no ther class which causes m ore serious a ttack  is the P ow der P ost beetle. 
These generally prefer tim ber relatively freshly felled an d  in  this coun try  the 
m ain  species is the Lyctus beetle. This insect only attacks tim bers w ith large 
pores and  the adu lt fem ale lays its eggs in  the open ends o f  these pores. T he 
larvae, on  hatching, then proceed to  w ork in  the sapw ood.

Insects attacking timber in use

M uch has already been w ritten o f  the D eath  W atch  beetle w hich a ttacks 
m ainly oak  in old buildings. T he com m on F u rn itu re  beetle has n o t received 
th is atten tion , b u t its occurrence has increased to  such an  extent th a t it is now
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responsible fo r the destruc tion  o f  m uch structu ra l tim ber as well as fu rn iture . 
This insect can  a ttack  bo th  hardw oods and  softw oods, and  tim ber com m only  
used fo r build ing purposes is, therefore, qu ite vulnerable.

Recently, an o th er species, the H ouse L onghorn , has caused serious 
dam age to  struc tu ra l tim bers in a t least one area in  the sou thern  p a rt o f  England.

F o r all these insects, the dam age to  the tim ber is caused by the action  o f  
the larvae, w hich live in the tim ber fo r periods which vary according to  the 
species o f  insect concerned.

Animals attacking timber in water, particularly sea water

In  coastal w aters it is qu ite com m on to find tim ber, such as is used in  piles, 
jetties and  groynes, a ttacked  by various anim als such as L im noria  and  Teredo. 
L im noria is responsible fo r the peculiar hourglass shape o f  o ld piles, and  a ttack  
is easily seen, b u t Teredo, w hich cause even greater dam age, w ork beneath  the 
surface o f  the tim ber, com pletely destroying the tim ber w hilst superficially it is 
apparently  sound, un til the surface is broken  by the action  o f  shingle or o ther 
means.

Fire
W ood is com m only  used for kindling fires and for this reason  it is regarded  

as being one o f  the m ost flam m able o f  all structural m aterials. In  sm all sizes 
m ost tim bers b u rn  readily, bu t large m em bers, even subjected to  high tem pera
tures, are consum ed relatively slowly.

N o  m aterial is com pletely fireproof and the fire-resistance o f  any structure 
depends not only on the resistance o f  the m aterials, b u t also on  the m ethod  o f  
construction .

I t is now  generally agreed th a t it is m ore im portan t to  have m aterials for 
which the ra te  o f  spread  o f  flame is low, and  the object o f  any trea tm en t is now  
to provide ex tra  tim e n o t only for the occupants o f  a building to escape, b u t for 
fire-fighting appliances to be brough t in to  use.

Choice of Preservative

T he ideal preservative should  prevent a ttack  by all the destructive agencies 
tha t have been m entioned. There is, however, no single com pound  w hich is 
equally effective against all these agencies. On the o ther hand, in  any situation  
where tim ber is used there is rarely  the sam e degree o f  risk from  fungal a ttack , 
anim al organism s or from  fire. T im ber in  a  house th a t is well designed, properly  
built an d  adequately  m ain ta ined  will be m ore likely to  be infested by the 
F u rn itu re  beetle o r the H ouse L onghorn  than  by fungi, and there will certainly 
be no risk from  m arine borers. U n trea ted  w oodw ork in  piles and jetties will be 
m ore liable to  a ttack  by L im noria and  Teredo th an  by fire. I t follows, therefore, 
th a t the choice o f  the preservative and the m ethod  by w hich it is applied  m ust 
be governed by the m agnitude and  the type o f  a ttack  th a t m ay occur.

T im bers in  con tac t w ith the soil will m ainly be exposed to  w ood-destroying 
fungi and  a preservative should  be selected, therefore, for its fungicidal properties 
and perm anency. In  old buildings the F u rn itu re  beetle and, in  som e cases, the 
D eath  W atch  beetle, will p robably  sooner or la ter pu t in  an  appearance. In  
these old houses less atten tion  was paid  to the provision o f adequate d am p-p roo f 
courses an d  there is a bigger chance th a t m aintenance has n o t been m aintained 
and, therefore, fungi will also be a hazard . In  laundries, dyehouses and  in  other
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industria l buildings in  which the relative hum idity  o f  the a ir is higher, the  risk 
o f  decay is correspondingly  greater an d  the preservative shou ld  again  be 
selected m ainly because o f  its fungicidal p roperties.

The M ain Types o f Preservative for U se Against Decay and Insects
Substances used fo r the preservation  o f  tim ber against fungi, insects and  

m arine borers are  usually classified under the follow ing th ree head ings:—
1.— C oal ta r  creosote an d  heavy ta r  oils,
2.— Chem icals soluble in  w ater, and
3.— Chem icals soluble in  oils.

F o r  preservative against fire, m any o f  the substances covered un d er these 
th ree classifications are useless and  a  num ber o f  them , if  any th ing , ten d  to  
increase the  fire hazard . F ire -re ta rdan t chem icals m ust, therefore, be considered 
separately, b u t the m ajority  o f  them  are soluble in  w ater.

Coal Tar Creosote and Heavy Tar Oils
T he m ost widely used preservative is coal ta r  creosote, an  oil ob ta ined  by 

the  d istilla tion  o f  coal ta r  and  having a boiling range w ithin the lim its 200°C. 
(392°F.) and 360°C. (680°F.).

C reosote, as used in  w ood preservation  for well over a  cen tury  an d  defined 
as above, is a highly com plex m ixture o f  various substances, b u t it has been 
found  in  practice th a t its com position  is sufficiently con tro lled  by B ritish 
S tandards Specification N o. 144, which defines the lim its fo r specific gravity, 
the relative quantities o f the various fractions distilling in  defined ranges o f 
tem perature , and o ther properties.

T he com pounds present in creosote, if  ex tracted  in pure  condition , possess 
satisfactory  toxicities in labo ra to ry  tests, the killing pow er depending  u p o n  the 
fungi used in the test. The oily portions possess lethal pow er, bu t also serve as 
solvents fo r the highly toxic com pounds and  ensure th a t they are perm anently  
reta ined  in  the tim ber. A century o f  practice has show n th a t, when the  tim ber is 
adequately  im pregnated, p ro tection  for long periods is given against all the 
com m on form s o f  fungal and  insect attack.

F rom  the heavy fractions o f  creosote oil a num ber o f  p rop rie ta ry  p re 
servatives are ob ta ined  and  several o f  these are  on  sale in  this country .

C reosote and  som e o f  the proprie ta ry  T a r Oil W ood  Preservatives are 
readily  ob tainable. They can be applied by im pregnation , steeping, brush  
coating  or spraying. They are generally very efficacious, b u t are n o t su itab le for 
use on  surfaces which are subsequently  to  be pain ted . T a r  Oil P reservatives have 
a  longer record  o f  effective service than  any o ther types o f  w ood preservative an d  
are  by far the m ost widely used preservatives th ro u g h o u t the w orld. Som e o f  
the  p ro p rie ta ry  types give a pleasing and  harm onious b row n co lou r to  w ood and 
are also ob ta inab le  in  colours o ther th an  brown.

F o r som e in terior w ork the odou r o f  creosote is ob jectionable and  ano ther 
disadvantage under these conditions is the liability to  sta in  ad jacen t p laste r o r 
paper. C reosoted  tim ber should  no t be b rough t in to  con tac t w ith food  p roducts.

Chemicals soluble in water
A  large num ber o f  w ater-soluble chem icals have been used during  the past 

century  fo r the trea tm en t o f  tim ber, b u t m any o f  the p repara tions to  the early 
form ulae were liable to  be w ashed ou t if  the treated  tim ber were exposed to  the
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w eather. T he tendency, therefore, has been to  use com binations o f  chem icals 
which becom e fixed in the tim ber and, therefore, usable fo r a  w ider variety  o f  
purposes. In  the U .S .A . and  in E urope, a num ber o f  w ater-soluble preservatives 
have been used w ith varying success. In  G rea t B rita in  the num ber o f  p reserva
tives is m ore  restric ted  and  those m ost widely used are proprie tary . In fo rm ation  
on the available preservatives can be ob ta ined  from  the B ritish W ood Preserving 
A ssociation.

These preservatives are now widely used fo r a  num ber o f  purposes ranging 
from  railw ay sleepers, structu ra l tim bers, ho rticu ltu ra l tim bers, tim bers used in  
ship-build ing an d  fo r a  w ide variety o f  articles required  by the various Service 
D epartm en ts . The m ain  advantages are th a t they have no smell an d  th a t w ith 
a  num ber o f  them  the treated  tim ber can be pain ted  or varnished, glued, while 
they do  n o t d iscolour o r ta in t adjacent articles.

Since these preservatives are w ater-soluble, the treatm ent causes the w ood 
to swell, b u t accuracy o f  dim ension can be m ain ta ined  by careful a tten tio n  to  
drying before an d  afte r treatm ent.

In  general, these preservatives are used m ainly for pressure im pregnation  
although  som e concen tra ted  preservatives are available fo r app lica tion  by 
brushing o r dipping.

Chemicals soluble in oils
This type o f  w ood preservative includes various m etallic naphthenates or 

else o rganic com pounds, usually ch lorinated  naphthalenes an d  chlorinated  
phenols. M ost o f  the oil-soluble preservatives are proprie tary , b u t again 
in fo rm ation  can be ob ta ined  from  the B ritish W ood Preserving A ssociation.

Being soluble in  oil, they are seldom  soluble in w ater to  any extent.
A dvantages o f  this type o f  w ood preservative are th a t they can  be applied  

w ithou t causing change in  dim ension in  the wood and  when the solvents have 
evaporated  the surface can  be painted. A pplication  is norm ally  by brushing, 
spraying o r dipping. They can also be applied  by im pregnation, bu t the cost 
w ould be appreciab ly  higher than  th a t o f  pressure trea tm en t w ith either creosote 
or w ater-soluble preservatives. M ost o f  them  are available fo r use on  the site 
and  can  be bough t in relatively small quantities.

Fire-retardant chemicals
N o  know n trea tm en t is capable o f  entirely preventing the destruction  o f  

w ood by fire and the m ain  purpose o f  applying fire-re tardant chem icals is to  
check the spread o f  fire. This can be accom plished in  tw o w ays: first, by trea t
ing the w ood so th a t ignition  is delayed, o r secondly by preventing the trea ted  
tim ber from  flam ing. T o achieve the form er object, fire-re tardant pain ts are 
often used an d  these con tain  chemicals which m elt a t low  tem peratures and  run  
over the surface o f  the w ood, form ing a p lastic cover which excludes the air th a t 
is necessary for burning.

T o prevent flam ing, the m ost com m only used chem ical is m onam m onium  
phosphate  w hich is generally applied by pressure im pregnation . W ith  this 
trea tm en t the  w ood m ay be carbonised if  the tem peratu re is high enough, bu t 
there will be little o r no flaming. W ith  som e o f  these salts there is a  fu rther 
advantage in  th a t when flames from  other m aterial have died dow n, the treated  
tim ber im m ediately becomes inert and  does n o t glow.

T he m ain  p urpose o f  these fire-retardant treatm ents is to delay the spread o f  
the fire long enough for occupants to  escape and also for effective m easures to  be 
taken  fo r the extinction o f  the fire before it has g row n to unm anageable 
p roportions.
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Methods of Application

T he m ethods o f  applying preservatives range from  full im pregnation  u sing  
special equ ipm ent to  give com plete penetra tion  o f  all sapw ood an d  partia l 
pene tra tion  in to  the  heartw ood, to  brushing, spraying an d  dipping, th e  p en e tra
tio n  w ith  w hich is naturally  m ore lim ited.

T he m ethod  th a t is required  will depend largely on the am o u n t o f  p ro tec tio n  
th a t is necessary an d  will also be influenced by the type o f  preservative th a t is 
used. W here the hazard  is high the m axim um  pro tec tion  is essential. W here 
th e  risk  o f  insect a ttack  o r o f  decay is slight o r only persists fo r a very lim ited 
tim e, adequate  p ro tec tion  m ay be ob ta ined  by the m ore sim ple m ethods o f  
brush ing , spraying or dipping.

Financial considerations
F ro m  the p o in t o f  view o f the user o f  tim ber, the financial considerations 

a re p robab ly  the  m ost im portan t. T o  ob ta in  a true ind ication  o f  the benefits, 
financial an d  otherw ise, o f  preservative trea tm en t it will be necessary to know  
the life th a t can  be expected if  un trea ted  tim ber is used. T ak ing  the price o f  
tim ber as approxim ately  £120 per standard , if the un trea ted  life is 2 years then 
the annual cost o f  the tim ber is £60. To this m ust be added  the cost o f  m achining 
and  installation  w hich will p robab ly  be no t less th an  £80 per standard . T he to ta l 
annual cost will, therefore, be £100 per standard .

I f  adequately  trea ted  tim ber is used the cost o f  trea tm en t will be ab o u t £10 
per s tandard , b u t the life will be a t least double— in m ost cases 10 tim es the life 
can  be expected. The initial cost will be £120 per s tan d ard  fo r the tim ber; 
£80 per s tandard  fo r m achining and installation ; £10 per s tan d ard  for trea tm en t, 
giving a to ta l in itial cost o f  £210. W ith  only twice the life the annual cost will 
therefore be only £55 per s tandard— a saving o f  45 per cent.

This is the o rder o f  saving th a t w ould be m ade in laundries, dyehouses an d  
places w here decay hazard  is high. In  areas w here the H ouse L onghorn  is 
p revalent the  un trea ted  tim ber life can be estim ated  as 12 years. In  th is case 
the annual cost o f  un trea ted  tim ber w ould be £16 per annum , w hereas the 
annua l cost o f  treated  tim ber would be £9, giving a saving again  o f  approxim ately  
45 per cent.

In  a  no rm al house bu ilt to -day only a lim ited am o u n t o f  tim ber is used. 
I f  all this tim ber were treated  it w ould cost ab o u t £16, w hich is less th an  1 per 
cen t o f  the initial cost o f  the building. This trea tm ent, even in the very w orst 
case w here repairs an d  m aintenance were neglected, w ould prevent decay and 
insect a ttack  th ro u g h o u t the life o f  the house. T he cost o f  p reservation  w ould 
be considered to  be one prem ium  paid  for insurance against w ood-destroyers.

C om pare this w ith  the norm al prem ium s fo r fire insurance, w hich w ould be 
a b o u t £2 paid  annually  and  would u ltim ately am oun t to  n o t less th an  10 per 
cen t o f  the initial cost.

Preservative Treatment of Timber for Estate, Farm 
and Garden Use

( W ood Preservation Leaflet 2)

Introduction
T im bers have m any advantages as m aterials, being strong  fo r their weight, 

ligh t to  handle an d  relatively easy to  w ork. They vary greatly  in  the ir ability  to 
w ithstand  decay an d  insects w hich live in  o r feed on  w ood. Even non-durab le
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tim bers, p roperly  seasoned, will rem ain  sound for m any years p rovided th a t 
conditions are unfavourab le  fo r the germ ination  o f  the spores o f  fungi, w hich 
require m oisture , air, an d  a  su itable tem peratu re  fo r grow th. In  the absence o f  
any one o f  these there is no  risk  o f  decay.

T im ber used on  estates o r in gardens is, however, generally exposed to  the 
w eather an d  possibly is in  con tac t w ith the earth  and , being hygroscopic, 
a lthough  previously well seasoned, its m oisture con ten t will be affected by 
a tm ospheric  conditions and  soil m oisture. A tm ospheric hum idity  varies co n 
siderably an d  frequently , so the m oisture conten t o f  tim ber used ou tdoors 
constan tly  tends to  change, dim inishing in  dry  w eather an d  increasing when 
wet conditions prevail.

In  the  soil, m oisture conditions change less quickly th an  in  the air and so, 
after p ro longed  rain , they are m ore favourable for the abso rp tion  an d  reten tion  
or w ater by tim ber in con tac t w ith o r buried in  it. W hen soil is w ater-logged the 
spaces betw een the soil particles are filled w ith w ater an d  air is excluded. H ence 
fungi can n o t grow  in continually  water-logged soils. F u rth e r the am o u n t o f  
w ater depends on o ther factors such as the size o f  the soil particles an d  the 
am oun t o f  hum us present. Very fine particles, like those in clay, leave little 
room  for air and  soil w ater, while the coarse particles o f  gravels an d  sands have 
larger spaces betw een them  for air and  w ater although they allow  w ater to  d ra in  
aw ay m ore quickly. H um us is retentive o f  m oisture and hum us soils are inclined 
to  rem ain  dam p  for long periods.

I t is obvious, therefore, th a t the risk o f  decay will vary  in  different districts 
for in the first place the rainfall is below 20 inches per annum  in the driest parts 
o f B rita in  and exceeds 100 inches in  som e wet districts, while soils m ay be very 
perm eable in one place an d  very retentive in  another. In  som e districts soil 
acidity m ust be considered for the fungi which cause decay canno t live in  very 
acid soils an d  so fence posts in  boggy areas are likely to  rem ain  sound fo r far 
longer th a n  in neu tra l or only slightly acid soils. On the whole, however, there 
is no g round  fo r assum ing th a t tim bers, except those which are highly durable, 
can  be relied up o n  in  any p a r t o f  B ritain  to  resist decay w hen used for o u td o o r 
purposes unless given adequate  preservative treatm ent. Such trea tm en t is now  
m ore necessary because o f  the high price o f  tim ber an d  labour, m aking replace
m ent m ore  costly, and  because tim ber o f  a particu la r species is n o t always 
read ily  available even a t the advanced price.

A p art from  this, preservative treatm ent efficiently applied adds very 
considerably  to  the useful life o f tim ber, particularly  the sapw ood, which, 
un trea ted , m ay decay in  a few m onths or a t m ost a few years, whereas after 
trea tm en t it will ou tlast the un trea ted  heartw ood o f  such a durab le  w ood as 
oak . T he cost o f  the preservative trea tm ent should  be regarded as an  insurance 
prem ium  against decay. I t will be offset by longer life an d  the saving on  new 
m ateria l an d  lab o u r fo r replacem ent.

Purposes for which Preserved Timber may Profitably be used

T he use o f  tim bers having very great na tu ra l durability  is often  uneconom i
cal. T he heartw ood  o f  oak, fo r use for o u tdoo r work, w ould, for exam ple, cost 
m ore  th an  a  softw ood efficiently treated  w ith a reliable preservative although  the 
la tte r  w ould  m ost p robab ly  have a  longer service life. T im ber used fo r the 
follow ing purposes should, therefore, receive a  preservative trea tm en t which can 
be relied up o n  to  give the p ro tec tion  necessary in  the particu lar circum stances:—

(a) W ooden  farm  buildings, garden sheds, pou ltry  houses, pig shelters, 
glass houses an d  garden frames.
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(b) S tanding b oards an d  sim ilar fittings in  stables w here the  a ir is likely to  
con ta in  am m onia .

(c) B ottom s an d  sides o f  vehicles w hich are  used fo r carry ing  vegetables, 
green fodder, o r o ther dam p  m ateria ls, an d  w hich m ay becom e very 
wet in  rainy  periods.

(N o te : Suitable preservative trea tm en t is m ore  effective in  p reventing 
decay th a n  o rd inary  pain t.)

(id) W ooden  gates, gate posts, fencing an d  garden  stakes.
(e) Sheep hurd les an d  hurd le stakes. Bullock hurdles an d  cribs.
( / )  W ooden  parts  o f  farm  im plem ents.
(g) W oodw ork  in  ho t-houses and  green-houses in  w hich atm ospheric 

conditions a re  conducive to  fungal grow th.
(h) W ooden  cold fram es, the fram es o f  D u tch  lights, bu lb  trays, seed boxes, 

etc.
(/) W ooden  p a th  edging and  other tim ber perm anently  exposed in gardens.
( j)  W ooden  store sheds, coal-houses o r bunkers.

Preservatives suitable fo r use on estates and  for horticu ltu ra l purposes are 
o f  th ree m ain  ty p e s :—

(1) T a r  oils, including creosote.
(2) W ate r soluble preservatives.
(3) Oil solvent types o f  preservative.

M ost o f  these are sold under trade  nam es, being p rop rie ta ry  articles, b u t 
will give satisfactory  service if  used according to  the m anufactu re rs’ instructions. 
M any have been tested in  labora to ries an d  ou tdoo rs in  this an d  o ther countries. 
T he dep th  o f  penetra tion  o f  a preservative is affected by its viscosity, “ th icker” 
liquids penetrating  less deeply in  a given tim e an d  under a  specific p ressu re than  
“ th in n er” ones. Since viscosity varies w ith tem peratu re , the stickier types are 
best applied  in w arm  w eather. T ar oil preservatives generally have a  p ronounced  
o d o u r and  are therefore less suitable fo r use in houses th a n  o ther types w hich are 
inodorous. F o r ou td o o r purposes they are very widely used an d  have proved 
reliable in  service.

W ater soluble preservatives are suitable fo r use fo r b o th  ind o o r an d  o u td o o r 
purposes an d  this also applies to  oil solvent types. T he efficacy o f  any p reserva
tive depends on its toxicity to  fungi and  therefore all preservatives con tain  
poisons. F o r  this reason  they need a little care in  handling  b u t w hen this is 
exercised the risk in applying them  and  afterw ards is negligible.

Preservatives m ay be applied  to  tim ber by one or o ther o f  the follow ing 
m e th o d s :—

T ar oils, o ther th an  creosote, are usually sprayed or b rushed  on  to  the w ood. 
In  cold w eather deeper penetra tion  is ob ta ined  if  the preservative is w arm ed

Types of Preservatives

Methods of Application

(a) spraying
(c) cold steeping
(e) h o t an d  cold  steeping

(b) pain ting
(d) h o t steeping
( / )  p ressure im pregnation
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before applying it. In  h o t w eather when the w ood is w arm  the preservative 
should  be app lied  as cool as possible. W hen the preservative and  tim ber are a t 
different tem peratu res deeper penetration  follows.

C old  steeping m ay be carried  ou t in any suitable vat. T he m ore pro longed  
the steeping the m ore effective will the trea tm en t be, b u t penetra tion  is slow. 
H o t steeping gives quicker penetration , an d  either m ethod  is usually m ore 
effective th a n  spraying or painting.

Still b e tte r is the m ethod  usually know n as the ho t-and-co ld  open-tank  
treatm ent, in  w hich the tim ber is placed in  cold creosote in  a  tan k  w hich can  be 
heated. Som e tanks have steam  pipes a t the bo ttom  for heating  the contents. 
In  o ther cases the tanks are heated  by fires underneath . W hichever hea t source 
is used the tem pera tu re  o f  the liquid an d  tim ber is gradually  raised  to  ab o u t 
180° F ah ren h e it an d  kept a t th a t level for one to  four hours according to  the 
w idth an d  thickness o f  the tim ber. A  constan t check on the tem peratu re should  
be m ain ta ined  by m eans o f  a  suitable therm om eter. A t the end o f  this period  the 
liquid is allow ed to  cool w ith the tim ber in  it. I t  is during the cooling tha t 
penetration takes place. I t is advisable, when the tank  is a  perm anen t one, to  have 
a light gan try  erected over it to  facilitate loading and  unloading.

W hen considerable quantities o f  tim ber are to  be treated  tim e m ay be saved 
by transferring  the tim ber a t the end o f  the heating period to a  second tan k  filled 
with cold  liquid. In  such a case a gantry  over bo th  tanks will expedite the transfer 
and  save m uch  tim e. T here is no specified size for the tanks fo r this m ethod. 
On som e estates, tanks large enough to  accom m odate assem bled field gates are 
used, b u t this, while convenient, is not essential provided th a t no m ortices, tenons 
and bore holes are cu t later.

T he ho t-and-co ld  trea tm en t is m uch used for fencing an d  fence posts, and  
for the b u tt trea tm en t o f  posts an d  poles a  cylindrical tank  in  which the posts can 
be kep t uprigh t has advantages. A n old oil-drum  serves adm irably  fo r such a 
tank if  it is set on  a  brick  fire-box connected to  a  flue to  carry  aw ay the sm oke. 
This type is very convenient on  a farm  for treating  fence stobs, hurdle stakes, etc., 
and can  be bu ilt a t sm all cost. A fter the butts have been trea ted  the posts should 
be inverted  an d  a second trea tm en t given to  prevent decay in  the upper parts.

Such hardw oods as alder, beech, birch, horse-chestnut, hornbeam , lim e 
and  sycam ore absorb  creosote and water-soluble preservatives readily when the 
ho t-and-co ld  m ethod  is used. W ithout treatm ent these tim bers w ould rapidly 
decay bu t have a satisfactory  life if  treated  as described above. Sm all trees o f 
these species are alm ost unm arketab le but m ay be econom ically em ployed on  the 
farm  o r estate a fte r suitable preservative treatm ent.

I t is necessary to  season tim ber before treatm ent, particu larly  w hen ta r  oil 
preservatives are used as these do n o t penetrate  wet tim ber readily. A  high 
m oisture con ten t is undesirable even when w ater soluble preservatives are em 
ployed since the w ater presen t in  the w ood tends to  reduce the concen tra tion  o f 
salts in  the preservative. W hen fo r any reason green posts o r fence rails are 
creosoted  by the ho t-and-co ld  m ethod tem peratures higher th an  18CFF. are 
som etim es em ployed. Since creosote does not begin to  boil until the boiling 
po in t o f  w ater (212°F.) has been exceeded, it is som etim es suggested th a t the 
tem peratu re  o f  the liqu id  should  be raised to  slightly above 212°F. in  o rder th a t 
the w ater presen t m ay be boiled out. This course is attended  w ith an  added  risk 
o f  fire, fo r the excape o f  the steam  causes excessive fro thing o f  the creosote. 
Unless the ta n k  is deep, adding  to  the labour o f  loading an d  unloading, the fro th  
is liable to  over-spill dow n the sides o f  the tank  and  ignite. I f  this happens the 
fire m ay spread  up  to  the liquid  in  the tan k  and  cause a  conflagration  difficult to 
bring un d er contro l. F u rth e r such high tem peratures are liable to  cause
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deterio ra tion  in  the streng th  o f  the posts th ro u g h  the developm ent o f  large 
shakes o r o ther defects.

A m odification  o f  the m ethod  m ay be em ployed w ith  w ater-so lub le 
preservatives. T h e  tim ber to  be trea ted  is first hea ted  to  a b o u t 140°F. by  im 
m ersing it in  boiling w ater fo r an  h o u r or un til bubb ling  ceases, o r steam ing  it in 
a  steam  cham ber. I t  is then  transferred  im m ediately  to  a  ta n k  con tain ing  
a  cold solution of the preservative. In  using w ater-so lub le preservatives the 
in struc tions issued by the  m anufactu re rs m ust be follow ed exactly.

Pressure trea tm en ts require m ore e labo ra te  an d  costly p lan ts (from  £2,500), 
including cylinders capable o f  w ithstanding  pressures o f  250 lb. per square  inch 
or possibly m ore, sto rage cylinders o r tanks, air pum ps w hich are capable of 
being used either fo r exhausting the air in  the  pressure cylinders o r increasing the 
pressure, an d  a source o f  steam  fo r the heating  coil in  the trea ting  cylinder. I t  is 
often  desirable to  ad d  a  w eighbridge fo r determ ining  the w eight o f  preservatives 
abso rbed  an d  to  have a narrow  gauge ra il track  by m eans o f  w hich charges o f 
tim ber can  be ru n  in to  the trea ting  cylinder on  bogies.

Such p lants have been in  use fo r m any  years for pressure creoso ting  tim ber 
an d  are also em ployed fo r im pregnation  w ith  solutions o f  w ater-soluble salts. 
Very few estates are equipped w ith such p lan ts, how ever, and  therefo re details o f 
trea tm en t will n o t be described here. Such p lan ts in  B rita in  m ostly  belong to 
con tracto rs who operate  econom ically  by keeping them  in  co n stan t use. M any 
tim ber m erchants are now  ab le  to  supply p ressu re-trea ted  tim ber from  stock or 
a t sho rt notice.

Choice of T reatm ent

T he choice o f  trea tm en t will depend on  the preservative used, on  the purpose  
fo r which the tim ber is to  be em ployed an d  the length o f  life desired. P ressure 
im pregnation  w ith the m ore costly types o f  preservative is n o t econom ical; for 
this reason  it is generally em ployed either w ith  creoso te  o r one o f  th e  w ater- 
soluble salts. A ny tim ber w hich is to  be used on  or in  the e a rth  o r in  w ater, e.g. 
perm anen t fences, land ing  stages an d  floats, shou ld  receive an  adequate  pressure 
treatm ent. T he added life o f  the tim ber will m ore th a n  com pensate fo r th e  cost 
o f  im pregnation . P erm anent w ooden structures exposed to  the  w eather, e.g. 
bridges, w ooden buildings, pig shelters an d  pou ltry  houses, rem ain  sou n d  m uch 
longer an d  cost fa r  less fo r m ain tenance if  the tim ber has been pressure in> 
pregnated. Less perm anen t fencing m ay be trea ted  by the ho t-and -co ld  m ethod. 
Brush an d  spray trea tm en ts m ay be reasonably  effective for som e o u td o o r 
purposes if  repeated  a t intervals o f  a few years an d  all o f  the above m entioned 
types are quite regularly  so em ployed. In the absence o f  facilities fo r p ressure 
o r ho t-and-co ld  trea tm en t it is far better to  apply  one o r m ore  coats o f  a  ta r  oil, 
w ater soluble o r oil solvent type o f  preservative th an  to  allow  the tim ber to  go 
in to  use in  an  un trea ted  condition. R epetition  o f  the app lica tion  every tw o or 
three years usually proves effective in preventing decay except in  tim ber in  dam p 
conditions. R epeated  treatm ents o f this kind m ay, how ever, in  the long  ru n  
prove m ore costly th a n  pressure im pregnation . R eplacem ent o f  the  tim ber 
th rough  using it w ithou t trea tm en t w ould nevertheless be far m ore costly.

Dry Rot—Causes, Remedy and Prevention
{W ood Preservation Leaflet 1)

D ecay o r ro t is, a t the present tim e, very w idespread in  the w oodw ork  o f 
houses and  o ther buildings, yet existing decay and  prevention  o f  its occurrence 
are to o  often  neglected.
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D ecay o f  tim ber in  buildings results from  the a ttack  o f  certain  w ood- 
destroying fungi, am ongst which are M erulius lacrymans— dry ro t; Coniophora 
cerebe/la— often called cellar fungus, and  several species o f  Poria. D ry  ro t is by 
far the m ost im p o rtan t and  causes the largest p ropo rtion  o f  dam age to  house 
tim bers.

Growth Characteristics

The m icroscopic spores o f  w ood-destroying fungi are produced  in  millions 
from  m atu re  fru iting  bodies developed on w ood already decaying. These spores 
carried by the air m ay be dispersed over large areas. I f  they fall on  unpro tected  
dam p w ood (a t a  m oisture conten t higher than 20 per cent) they will germ inate 
and form  m ycelium  w hich som etim es looks like co tton-w ool o r felt, and  
eventually develop fru iting  bodies which, in  turn , will liberate m ore spores for 
air dispersal.

T he grow ing fungus breaks dow n the tim ber, which darkens in  colour, 
develops a characteristic  cracked appearance, w ith cracking across the grain, 
becomes brittle, and  loses its strength.

Occurrence

T he dry  ro t fungus, as its scientific nam e implies, carries its ow n m oisture 
and  “ w eeps” on  to  tim ber, raising the m oisture conten t to  a  po in t suitable for 
the sp read  o f  the fungus. S trands o f  specialized mycelium  are able to  pass over 
plaster, brickw ork , concrete o r stone, and even penetrate  crevices in  these 
m aterials to  reach fu rth e r supplies o f  tim ber. I t is, therefore, possible fo r dry 
ro t to  spread  from  cellar to  ro o f  o r from  house to house. A lthough  the occurrence 
o f decay is m ore com m on in districts where the atm ospheric hum idity  is high, 
and the rainfall fairly  abu n d an t, it is n o t confined to  any particu lar locality. I t  is 
always m ost active w here tim ber rem ains in a  dam p condition  for any appreciable 
period o f  time.

Source o f Infection

In  houses w hich are well bu ilt and  which have been m aintained in a  sta te o f  
good repair, there is little likelihood o f  the tim ber ever reaching the critical 
m oisture con ten t o f  20 per cent except th rough lack o f  p roper m aintenance or 
accidental dam age.

C om m on causes o f  decay are burst pipes, particu larly  waste-pipes cracked 
in frosty  w eather, roofs th a t are not w eather-tight, and, on  the g round  floor, 
stopped air-vents, o r soil which is banked up  above the d am p-p roo f course.

N eglect o f  p recau tions in  the building o f  houses an d  p o o r w orkm anship  
are also responsible for dry  ro t attack . D am p-p roo f courses m ay be inefficient or 
may be bridged  over in  cavity walls. U nder-floor spaces m ay be inadequately  
ventilated so th a t the air is stagnan t and  the air-flow insufficient to  keep the 
under-floor tim bers dry.

O ther cases o f  dry ro t m ay be traced to  w ar dam age, and  particu larly  to  
dam age by fire. In  such cases, first-aid repairs did no t allow  tim e for the drying 
out o f  the w ater used by the fire brigades, and  in  the subsequent period, during 
which the houses were frequently  left unoccupied for weeks and even m onths, 
the tim ber rem ained  in  a suitable condition  for the grow th and  spread  o f  fungus.

A ny cause th a t results in  tim ber becom ing dam p w ithout the opportun ity  of 
drying again  fairly quickly is liable to  lead to an  a ttack  o f  ro t.
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Common Causes

As dry  ro t can n o t occur unless the tim ber is unduly  dam p, it is obvious th a t 
the first p rocedure, afte r discovering the  incidence o f  decay, is to  m ake a  careful 
inspection to  find o u t how  an d  w here the w ater is entering. The source o f  supply 
o f  the m oisture m ust be located and fu rth er entry prevented. Som e o f  th e  com m on 
causes m ay be listed as fo llow s:—

i. Blocked gutters, especially in  h idden  valleys o f  the roof.
ii. C racked  o r broken  pipes, bo th  w ater pipes and  waste-pipes.

iii. B locked air-bricks.
iv. B roken ro o f  tiles.
v. F au lty  flashing ro u n d  chimneys.

vi. F aulty  or m issing d am p -p ro o f course.
vii. F au lty  flashing ro u n d  w indow  fram es.

viii. Solid stone o r concrete floors w ith w ooden  skirtings.
ix. Solid floors covered w ith tim ber w here the im pervious m em brane is 

p unctu red  o r o f  p o o r quality.
x. U nlagged steam pipes, especially under floors.

xi. S team  condensate, particu larly  in  wet process factories.
xii. Bridging over the d am p-p roo f course by soil in flower beds, etc.

xiii. T rapp ing  o f  flood w ater in  under-floor space an d  over the concrete.
xiv. C ondensation  from  old type gas geysers.
xv. O ld w ater closets, either from  fractu re  o f  the porcelain  or, m ore 

com m only, from  deterio ration  o f  the lead and  sacking jo in t connecting  
the flushing w ater pipe to the pan.

xvi. D ete rio ra tion  o f  m o rta r in  b rickw ork jo in ts.
xvii. C ontinued  over-flow from  cisterns.

xviii. Close fitting linoleum  laid over unventilated  o r im perfectly ventilated  
w ooded floors.

Symptoms

T he signs o f a ttack  are n o t always obvious except after considerable experi
ence. W here any o f  the follow ing are observed th o rough  inspection is essential:

1.— W ater stains on  brickw ork, p laster, etc.

2.— C rinkled  o r cracked surface o f  boards.

3.— T he characteristic odour, recalling th a t o f  toadstoo ls.

4.— F laking  pain t— not always a  sure ind ication  b u t should  be regarded  as 
calling for careful inspection.

5.— T he presence o f  lichen— is again n o t in  itself p ro o f  b u t is a possible 
indication .

6.— F ru iting  bodies o f  an  orange to  deep rich  b row n colour.
7.— Efflorescence o f  salts from  the m o rta r is som etim es an  ind ication  o f  

excessive dam pness.

8.— T he accum ulation  o f  a  thick layer o f  red-brow n spores on floors, ledges, 
fu rn iture , etc., is the sign o f  a  very heavy fungal attack .
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Treatment

In  locating  the cause, som e architectural know ledge is very va luab le .
Badly decayed w ood should  be rem oved and  bu rn t on the site, every care 

being taken  to  prevent spore dispersal. In  cutting  ou t the decayed w ood, it is 
essential to allow  a  m argin  o f  safety by cu tting  well beyond (no t less th an  2 feet) 
the po rtions in which the ro t is obvious. P laster w hich shows signs o f  fungus 
should also be cu t ou t, again  w ith a m argin o f a t least 1 foo t ro u n d  the obviously 
infected area. Follow ing this, any walls show ing traces o f  fungus m ycelium  o r o f  
fruiting bodies m ust be scraped clean and  sterilized by heating  w ith a blow 
lamp, m in ia tu re  flam e throw er, or other convenient m eans. T he heating  should  
be con tinued  until the brickw ork is heated th rough  and  too  h o t to  touch. 
W hilst still w arm  the brickw ork should  be given a  liberal app lication  o f  an 
efficient fungicide. This trea tm en t not only kills the hyphae on an d  near the 
surface o f  the brickw ork, bu t provides a toxic barrier against la ter attack .

S ound tim ber th a t is no t rem oved from  the vicinity should  also be trea ted  
in situ  by liberally brush ing  or spraying w ith a  preservative. T im ber used fo r 
replacem ents should always be treated  w ith an efficient preservative, preferab ly  
applied by pressure m ethods. Pressure im pregnated tim ber is today  ob ta inab le , 
w ithout difficulty, th rough  m ost tim ber m erchants.

In buildings w here the source o f m oisture canno t be rem oved, as in  the case 
of old houses lacking dam p -p ro o f courses, it is essential that the m axim um  
protection be given to all replacement timbers.

It is o f  the u tm ost im portance tha t dry ro t repairs should be as com plete 
and efficient as possible as failure in this is m ost likely to result in a  recurrence o f  
the a ttack .

Prevention

A lthough good design and  construction  are the best preventives aga inst 
decay, these can  be nullified by bad m aintenance. There are, however, som e 
parts, even in  a m odern  house, in  which any tim ber used should  be trea ted  with 
a preservative. W ooden  floors on  concrete are usually nailed to battens set in 
the concrete. It is essential th a t the battens should  be pressure-treated  w ith a  
preservative, or, if  this is no t practicable, by an  efficient surface coating  o f  
p reservative: an d  although  a  layer o f  b itum en m ay be poured  over the concrete  
to act as a m oistu re  barrie r o r d am p-p roo f course, it is still desirable th a t th e  
boards them selves, o r a t least the undersides, should  also be treated . T iled roo fs 
should be construc ted  w ith a layer o f  ta rred  felt o r sim ilar w ater barrier to  
prevent access o f  snow  o r o f  rain . The ends o f  jo ists an d  o ther tim bers shou ld  
be kept o u t o f  con tac t w ith the brickw ork o f  the outside wall, or, i f  fo r any  
reason this is im possible, the ends, a t least, o f  the joists should  be trea ted  w ith  a  
preservative. T im ber already pressure-treated  can  be obtained, obviating  the 
need o f  w ork  on the site.

W here the re  is any possibility th a t dry conditions canno t be m ain ta ined , it is 
essential th a t all tim ber should  be pre-treated. In  exposed places w here ra in  
is likely to  be driven by w ind between brickw ork and  w indow- o r door-fram es 
these la tte r need preservative treatm ent.

Inspection o f Buildings for Conditions favourable to the Development o f Dry R ot 
A: The Outside o f the Building

(1) The Roof
(a) L ook  fo r m issing, broken, displaced o r loose tiles o r slates.
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(b) Exam ine flashing a ro u n d  chim ney, ro o f  lights, etc.
(c) Inspec t gutters and  cornices.

(2) The WaUs

(a) N o tice the  m o rta r o f  brick- o r stone-w ork to  determ ine w hether 
repo in ting  is necessary.

( b) Inspect dam p-courses to  insure th a t they have n o t been fractured , 
covered w ith earth  o r bridged by brickw ork carried  o u t a t som e period  
subsequent to  the original w ork.

(c) Exam ine dow n-pipes from  ro o f  gu tte rs: they m ay be cracked  o r leaking 
a t jo in ts  or the  w ater carried  by them  m ay be d ischarged in to  the ea rth  
n ear the foundations instead o f  d rains o r properly  sited an d  construc ted  
soak-aw ays. I f  there are outside service-pipes notice w hether they are 
a ttached  to  walls o r otherw ise placed w here w ater d ripp ing  from  taps 
will w et the brickw ork.

(d) Ivy o r o ther clim bers on  walls m ay h ide leaky pipes, faulty  m orta r, etc., 
an d  roo ts m ay underm ine foundations causing breaks in  dam p-courses. 
R oo ts o f  nearby trees m ay cause sim ilar dam age to  foundations and  
dam p-courses an d  m ay penetrate  in to  an d  eventually choke drains. 
Poplars have roo ts which m ay extend for m any yards an d  rob in ias, too , 
spread  underground , even when young, fo r considerab le distances. 
They are  best kept a t least th irty  yards from  buildings. W illows 
som etim es form  m asses o f  ro o t fibres in  d rains, com pletely choking 
them .

B : The Inside of the Building 

(1) The Roof

(a) A  sagging roof-tree m ay be due to  loss o f  streng th  in  itself o r in 
supporting  girders.

(b) W all p lates m ay becom e very dam p th rough  gutters becom ing blocked 
o r dow n-pipes choked.

(c) T he ends o f  trusses are likely points o f  a ttack  an d  built-in  beam s should  
be inspected.

(2) The Rooms

(a) Exam ine skirting boards, surrounds o f  w indow s an d  w oodw ork  o f 
shutters, w here these exist. I f  any signs o f  ro t a re  observed uncover 
lintels. Bulging plaster m ay cover bonding  tim ber an d  should  be 
rem oved.

(b) L ift floor boards and  exam ine jo ists, look ing  particu larly  carefully at 
any bu ilt in to  brickw ork.

(c) Inspect door-fram es and  lintels.
(d) W oodw ork  in w ater-closets and  lavatories should  be exam ined 

thoroughly .
(e) T im ber in  bathroom s, laundries, etc., m ay becom e dangerously  dam p 

though  condensation  o f  steam  and  shou ld  therefore be looked  up o n  as 
m ore th an  usually liable to  attack .

( / )  A ll p lum bing should  be exam ined.
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(S ) L ift floor-boards o f  g round  floors, inspect jo ists an d  sleeper walls an d  
m ake sure th a t ventilation  is adequate in  all parts  o f  the space below  the 
floor. D ead -a ir pockets favour infection.

(h) W ater pipes, especially those carrying cold w ater, cause vapour to  
condense on  the ir surfaces. I f  these are in  con tac t w ith tim ber it m ay 
becom e dam p  enough fo r fungus to  ob ta in  a  foo ting  in  it.

(/) E xam ine the  undersides o f  staircases w here ventilation  is som etim es 
inadequate.

(j ) Solid floors a re  n o t infrequently  attacked. I f  there is any sign o f  failure 
strip  the boards o r blocks fo r exam ination  o f  w ater-proof coating  over 
the concrete, the sta te o f  the fillets, etc.

(k) W all p lates, bu ilt-in  beam s an d  other structural tim ber in  cellars should  
be carefully inspected and  the adequacy o f  the ventilation ensured.

Preservative Treatment against Woad Borers
( W ood Preservation Leaflet 6)

Insect Pests of Standing Trees

S tand ing  trees, particu larly  if  unhealthy or dam aged, m ay be a ttacked  by a  
num ber o f  types o f  insects.

C erta in  m oths, including the G oat M oth, L eopard  M oth  an d  som e 
clearw ing m oths, breed in  trees. O ak, ash, elm  and  other hardw oods m ay be 
attacked  by the first nam ed, pear and  o ther fru it w oods by the second an d  
willow an d  alder by the th ird . T he injury is n o t to  be seen until the trees are 
felled and  it is too  late to  take action. Poplars are often dam aged by the large 
pop lar longho rn  beetle, the larvae o f  which bore m ore or less vertical galleries 
abou t the size o f  a pencil, from  near the base o f  the tree upw ards to  a height o f  
8 to  12 ft. o r m ore.

Sickly conifer stem s, e.g. larch  an d  spruce, are frequently  found  on  
exam ination  to  be the breeding grounds o f  either the g iant w ood wasp o r the 
steel blue w ood wasp. O ccasionally adult insects o f  these species em erge from  
scaffold poles, ladders an d  even w ood in buildings.

These are exam ples o f  insects which breed in standing trees an d  which m ay 
emerge from  newly felled wood. They are the enemies o f  the forester an d  the ir 
larvae are rarely  seen except when infested logs are being converted an d  the 
galleries in w hich they are feeding are exposed.

I t  is seldom  th a t any insect pest o f  standing tim ber will cause anxiety to  the 
householder.

Insect Pests of Converted Timber

The m ore im p o rtan t pests, the larvae o f  which a ttack  felled and  converted  
tim ber, are beetles o f  the o rder C oleoptera. They are very num erous an d  
extremely varied in  their general appearance and  feeding habits. They include 
some o f  the largest and  som e o f  the m ost m inute o f  living insects, bu t relatively 
few species infest converted tim ber in G rea t Britain.

T he larvae o f  som e beetles, such as Lyctidae and  Bostrychidae, derive the ir 
nourishm ent from  the starch  or o ther carbohydrates which are present in the 
sapw ood cells fo r som e tim e after the trees are felled. O thers, such as the com m on 
furn itu re beetle o f  the genus Anobium  and  the death  w atch beetle, genus 
Xestobium , o f  the A nobiidae, actually feed on the w ood substance, consum ing 
the cellulose an d  o ther constituents o f  the cell walls.
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Preventive Measures

A ttack  by any o f  the w ood-destroying beetles found  in  G rea t B rita in  can  be 
p reven ted  by adequate  trea tm en t, w ith  a su itab le preservative, o f  the w ood 
befo re  use.

T he vacuum  an d  pressure m ethod  gives the m axim um  p ro tec tion  w ith any 
tim ber. Perm eable tim bers m ay be effectively treated  by the ho t-and-co ld  open  
ta n k  process o r by pro longed  soaking fo r several days in  su itab le preservatives.

D ipping, b rush ing  and  spraying w ith  a  su itab le preservative can  give 
effective p ro tec tion  if  the  preservative is thorough ly  applied.

F o r  pressure treatm ents an d  fo r the  ho t-and-co ld  process creoso te or 
w aterborne preservatives are used. F o r  surface treatm ents, creosote, ta r  oils, 
su itab le  w aterborne o r oil soluble preservatives m ay be used.

Common Furniture Beetle— Anobium punctatum

T h e com m on fu rn itu re  beetle natu ra lly  inhab its dead stum ps an d  fallen 
b ranches in w oods and hedgerows, bu t a t the present tim e is found  far m ore 
ab u n d a n tly  in  the w oodw ork o f  buildings an d  furn iture th a n  in  its original 
h ab ita ts . T o-day  it is exceptional in  som e parts  o f  the coun try  to  find a build ing 
d a tin g  back  m ore than  20 years w hich is entirely  free from  in festation , an d  in 
G re a t B ritain  m ost o f  the dam age is found in tim ber w hich has been in  use for 
10 years o r m ore. I t is seldom  found  in fu rn itu re  m anufactu red  fo r less th an  th a t 
period , a lthough  attacks som etim es occur in  the osiers used in  basket w ork  o f  
less th a n  th a t age.

Description of the Beetle

T he ad u lt beetles are 1/10 in. to  1/5 in. in  length  and  are reddish  to blackish- 
b row n in colour. T he first body segm ent (p ro thorax) is hood-shaped  an d  when 
viewed from  above alm ost com pletely hides the  head. T he upper p a rts  o f  the 
body  are  clo thed  w ith a fine covering o f  sh o rt yellow hairs, an d  row s o f  sm all 
pits o r punctures on  the wing covers are well defined.

T he fem ales lay eggs in  grooves on the surface o f  the w ood, in  jo in ts  which 
have opened slightly, o r on  the surface w here th e  grain  has been to rn  up  in 
planing. T he eggs hatch  in to  w hite grubs having 6 m inute legs an d  w hen 
m a tu re  are ab o u t £ in. long. T he term inal segm ent o f  the grub  is ra th e r bulbous 
an d  the w hole grub  is bent into a  crescent shape.

As the larvae feed on the w ood they bore  galleries w hich becom e partly  
filled w ith g ranu lar w ood dust w hich feels like very fine sand. W hen fully 
developed, afte r 1 to  3 years, the grubs or larvae ap p ro a ch  the  surface o f  the 
tim ber an d  pupate. A fter the p u p a tio n  period  has been com pleted , th e  ad u lt 
beetles bore small ro u n d  exit holes ab o u t 1/16 in. in  d iam eter. T he ad u lt beetles 
a re  capable o f  flight and  this enables them  to  travel an d  infect o ther tim bers.

In  the  period  from  M ay to  Septem ber, beetles m ay frequently  be fo u n d  on 
th e  w indow  ledges o f  houses contain ing infested wood.

Treatment

1. F u rn itu re  and  sm all articles m ay be trea ted  by fum igation, b u t this m ust 
only be carried  o u t by specialist firms, since the  fum igan t is poisonous.

2. T he m ost convenient way o f  trea ting  infested tim ber w hether in  fu rn itu re  or 
in  buildings, is by the  app lica tion  o f  an  insecticide so lu tion  to  all parts  
show ing signs o f  in festation , as well as to  the ad jacen t tim ber.
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Special a tten tio n  shou ld  be paid  to  the undersides o f  draw ers o r tables, 
unpo lished  ends o f  legs, and  to  b o th  the inside and  outside surfaces o f  the 
backs o f  cabinets. A ll jo in ts  o r cracks, w hether in  fu rn itu re  o r in  s tructu ra l 
tim bers, should  be well treated.
W ith  struc tu ra l tim bers, du st and  d irt should  be cleaned off an d  surface 
covers such as carpets and  linoleum  should  be rem oved so as to  give access 
to  the tim ber.
T he insect does n o t lay eggs on  pain ted  or polished surfaces b u t m ay use 
old flight holes. This can  be prevented by the regular application  o f  fu rn itu re  
polish.

3. W here the a ttack  is so severe th a t the strength  o f  the tim ber is affected it 
m ay be necessary to  replace the  infested parts  w ith new w ood or plyw ood 
which should be treated before being used.

4. T he m ost effective tim e fo r application  o f  insecticides is early Spring to  the 
la te  Sum m er. W hilst a single trea tm en t m ay be sufficient, it is norm ally  
advisable to  give tw o treatm ents during  the period  sta ted  above an d  also as 
a p recau tionary  m easure to  trea t again  in  the following year.

5. T he insecticide m ay be applied  by brush, b u t where the tim bers are  n o t very 
accessible a  spray  m ay be required. T he atom izer type o f  spray  is no t 
suitable. In  add ition  it is advisable to  inject the insecticide in to  exit holes 
w ith  an  in jector o r oil-can having a  fine nozzle. This assists in  elim inating 
insects w hich are still active inside the tim ber.

Death Watch Beetle— Xestobium rufovillosum

T he n a tu ra l h ab ita t o f  the dea th  w atch beetle is in  decayed parts  o f  old 
trees, especially willows and  oaks. In  buildings, tim ber which is free from  decay 
is rarely, if  ever, a ttacked , the eggs being laid  alm ost invariably in  m ore or less 
decayed parts  o f  the tim ber. L aborato ry  research tends to  show  th a t the du ration  
o f  the larval period  is affected by the extent o f  decom position resulting  from  
fungal activity. T hus, although  the average length o f  the larval period  is 
approxim ately  3 years, it is reduced very considerably by breeding the beetle 
in  w ood which has already been decayed by selected fungi, the tem peratu re  and 
hum idity  o f  the air being contro lled . T he condition  o f  the w ood appears to  be 
im p o rtan t b o th  to  the com m on fu rn itu re  beetle and  the dea th  w atch beetle, 
fo r som etim es the infested w ood will be deserted by the beetles on  account o f 
som e change in  the condition  o f  the tim ber or because o f  the action  o f  p red a to ry  
insects.

T he preference o f  the beetle fo r hardw oods (although softw oods are not 
im m une) m ay account fo r the to ta l dam age by dea th  w atch beetle in  the country  
being sm aller th a n  th a t due to  the fu rn itu re  beetle. T he larger larval size o f  the 
grub an d  the long larval period  m ay, however, resu lt in  the actual dam age 
being m ore serious in  th e  areas infested. In  circum stances favouring a ttack , 
structu ra l tim bers m ay be so w eakened th a t replacem ent is essential. In  old 
churches an d  o ther buildings dam age by bo th  dea th  w atch an d  fu rn itu re  beetles 
m ay be presen t in  the sam e piece o f  w ood. T he tim bers o f  old barns an d  old 
w ooden ships m ay also be attacked. T he “ V ictory” , N elson’s old flagship, has 
been very seriously infested fo r a num ber o f  years.

Description of the Beetle

T he d ea th  w atch beetle, the largest o f  the British A nobiidae, m easures from  
j  in. to  1/3 in. in  length. Its colour is d ark  chocolate-brow n w ith patches o f  sho rt
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yellowish hairs, w hich give the insect a variegated  appearance. In  o ld  specim ens 
these hairs m ay have been rubbed  off, in  w hich case the m ottled  appearance is 
less obvious.

T he eggs, w hich are white, lem on-shaped an d  m easure a b o u t 1/40 in. in 
length, are laid  in  open jo in ts  betw een adjacen t tim bers, in  cracks or crevices in 
the surface o f  the w ood, and  som etim es w ith in  o ld  tunnels an d  exit holes.

T he larvae are curved w hite grubs covered w ith  long  fine yellow ish hairs 
an d  are over Jin . in  length.

T he phases o f  the life cycle are the sam e as for the fu rn itu re  beetle, bu t the 
beetles com m only  em erge in  A pril, M ay o r June, leaving a  ro u n d  exit hole 
ab o u t |in . in  diam eter. A ttack  by dea th  w atch beetle can  easily be distinguished 
from  th a t o f  o ther w ood-boring  insects by the presence o f  sm all bun-shaped  
pellets in  the bore dust produced  by the grub.

Treatment

T im ber infected by the d ea th  w atch beetle shou ld  be very carefully inspected, 
preferably by a  com peten t entom ologist, before any  trea tm en t is undertaken . 
Such inspection should, if  possible, take place du ring  the period  A pril to  Ju n e  in 
w hich the beetles emerge.

T reatm en t w ith an insecticide by b rush  o r spray  during  the em ergence 
period o f  the beetle in  spring or early sum m er is useful in  destroying eggs and  
young larvae before they en ter the w ood, b u t it is d oub tfu l w hether such tre a t
m en t will kill older larvae w orking below  the  surface a t any appreciab le depth .

The follow ing is a  sum m ary o f  the recom m ended stages o f  trea tm en t in an 
infected b u ild in g :—
(1) Rem oval and  replacem ent o f  actively infested tim bers, the strength  o f  which 

is deem ed by an  arch itect to have been seriously affected. S trengthening  o f  
such tim bers to  avoid the ir rem oval involves a risk  o f  con tinued  activity  an d  
spread  o f  a ttack  unless insecticidal trea tm en ts are also given, n o t only to  the 
infested tim ber b u t also to  tim bers used fo r replacem ent.

(2) R em oval o f  the superficial bore dust an d  debris from  tim bers by scraping 
an d  the  use o f  a vacuum  cleaner before trea ting  w ith  an  insecticide.

(3) Tw o applications o f  an  insecticide by b rush  o r spray  during  the period  A pril 
to  June. A nnual applications during  this period  fo r a t least fou r consecutive 
years are desirable.

(4) Search fo r and  destruction  o f  dea th  w atch beetles on  floors o r beneath  
infested tim bers during  the above period.

(5) Inspection  o f  tim bers each spring for a period  o f  years afte r trea tm en t to  
detect any evidence o f  continued  activity in  the fo rm  o f fresh exit-holes or 
bore  dust, in  w hich case fu rthe r insecticidal treatm ents will be necessary as 
long as any activity rem ains.

W ood  show ing evidence o f  even slight dam age ough t n o t to  be re-used 
unless sterilised by h ea t o r given an  effective insecticide trea tm en t.

N ew  tim ber shou ld  be sound, adequately  seasoned an d  free from  sapw ood 
w hich is particu larly  liable to  a ttack  by fungi an d  insects. W hen o ak  heartw ood  
is used, trea tm en t w ith a preservative is n o t necessary, b u t softw oods (coniferous 
tim bers), w hich are m uch less resistan t to  decay, should  be given a t least a 
surface coating  w ith  a  good preservative having bo th  fungicidal an d  insecticidal 
p roperties. I f  replacem ent tim bers are  pressure-treated  w ith  an  approved  
preservative it is unnecessary to  rem ove sapw ood.
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Powder Post Beetles— Lyctidae (Lyctus) and Bostrychidae

Lyctidae

O f the L yctidae, tw o species nam ely Lyctus brunneus an d  L yctus linearis 
occur in  G re a t B rita in  and  N orthern  Ireland. T he form er is slightly the larger 
and  by fa r the  m ore num erous.

Lyctus beetles are  found  in  unseasoned o r recently dried  hardw ood  tim bers, 
the pores o f  w hich are  large enough to  adm it the  ovipositors o f  the fem ales fo r 
egg laying. O ak , A sh, E lm  an d  Sweet C hestnu t as well as som e im ported  
tim bers are com m only  infested.

O nly the sapw ood  is a ttacked  as it is the starch  in  this po rtion  o f  the w ood 
which provides the food  for the larvae. In  tim ber which has been cu t for som e 
tim e the sta rch  m ay be so depleted th a t the grubs are unable to  feed. H ence 
these pests are never found  in o ld  wood, bu t m ay be encountered  in  tim ber yards, 
fencing an d  also in  com paratively  new fu rn itu re  if  any sapw ood has been 
included. M any cases o f  in festation  have been reported  by m erchants holding 
stocks o f  susceptible tim bers, an d  the presence o f  the pests is often revealed by 
small piles o f  fine pow der on  boards in  the stacks. K iln  drying the  tim ber 
before use will sterilise it if  it has been infested, b u t whilst any starch  rem ains in 
the sapw ood cells renew ed attack  is n o t impossible.

Description of the Beetle

T he beetles are o f  slender form , distinguishable from  the A nobiidae and  
from  the B ostrychidae by the thorax  which does no t p ro trude  over the head.

L yctu s brunneus is 1/5 in. to  J  in. long and is o f  a brow nish colour. The 
w idest p a r t o f  the tho rax  is alm ost as wide as the abdom en. Lyctus linearis is 
slightly shorter, the wing cases are m ore definitely m arked  by parallel ridges and  
the tho rax  is distinctly  narrow er than  the abdom en.

T he eggs are spindle shaped  and  usually several are laid  in a single pore. 
The larvae are curved white grubs w ith a yellowish head and dark  brow n jaw s 
and  when fully grow n m easure approxim ately  J  in. in  length. The exit holes are 
abou t 1/16 in. in d iam eter an d  are usually filled w ith a fine flour-like bore dust.

Treatment

T reatm en t is perforce very largely preventive, directed tow ard  discouraging 
the fem ale beetles from  laying eggs in  w ood containing starch. This is achieved 
by spraying w ith  an  insecticide which is either repellent to  the adu lt fem ale or 
toxic to  the larvae as they em erge from  the eggs, o r both . T he grubs are sim ilar 
in shape an d  size to  those o f  the com m on fu rn itu re  beetle, bu t are less bulbous 
a t the ends an d  have m ore p rom inent breath ing  pores along the sides. A 
solution  o f  benzene hexachloride containing the gam m a isom er has given 
prom ising results w hen sprayed on  tim ber. D .D .T . has also been em ployed in 
spray form . I f  the larvae are found  in w ood which has been taken  into the factory  
or w orkshop, all sapw ood should  be cu t away and  burned. U ntil recent times 
Pow der P ost Beetle dam age was absent in furn itu re because, when tim ber was 
far less expensive th an  it is to-day, sapw ood was never included. I t m ay appear 
wasteful to  cu t aw ay the sapw ood, b u t if  pieces o f  fu rn itu re are retu rned  to  the 
m anufactu re r because they have active larvae in  them , the cost o f replacem ent 
m ay m ore th an  outw eigh the value o f  the sapw ood which m ight, on the grounds 
o f  safety, have been rem oved. I t is no t advisable to  use sapw ood for furn itu re 
or in te rio r w oodw ork  such as panelling, unless it has been effectively trea ted  w ith 
an insecticide an d  is know n to  be free from  infestation.
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Bostrychidae

B ostrychidae are  m ore prevalen t in  w arm  countries an d  are  o f  m ino r 
im portance in  G re a t B ritain , b u t m ay be found  in  som e tim bers im ported  from  
trop ical countries, particu larly  W est A frica.

Description o f the Beetle

T he ad u lt beetle m ay be from  J in. to  1 in. long, usually  d a rk  b row n or 
b lack in  co lour. T he body is cylindrical, the an tennae fairly sh o rt ending in a 
th ree-jo in ted  club. T he upper p a r t o f  the tho rax  o r second segm ent o f  the body 
projects over the head  an d  is rough  w ith sh o rt spines.

B oth  the m ale an d  the fem ale adults bore in to  the  w ood, p referring  the 
sapw ood  o f  ring-porous an d  large-pored hardw oods, bu t by far the g reatest 
dam age, how ever, is caused by the larvae.

Treatm ent1

A ny severely infested tim ber shou ld  be destroyed, b u t infestation  can  be 
contro lled  by sterilising the tim ber w ith a hea t trea tm en t in a kiln.

Preventive m easures are  the sam e as fo r Lyctus beetles.

House Longhorn Beetle— Hylotrupes bajulus

This was originally a forest insect, breeding in  dead  branches o f  conifers in 
S ou thern  E urope. A s clim atic conditions changed the insect g radually  spread  
northw ards, a t least as far as the countries bordering  on  the Baltic, an d  a t the 
sam e tim e spread  in to  the tim bers o f  buildings to  breed an d  feed.

T he larvae are m ost active in the sapw ood o f  softw oods, b u t a lthough  it 
was form erly  a general belief th a t hardw oods w ere im m une, recent cases o f  
in festation  o f  oak and  o ther hardw oods have been rep o rted  from  the C on tinen t. 
Serious ou tb reaks in  G rea t B ritain  were virtually  unknow n  until recen t years, 
an d  a t presen t are restricted  to  certain  localities.

I t  is know n tha t, in  E ngland, the larval period m ay be as long as 11 years, 
in  w hich case the dam age caused in  a ro o f  m em ber o r piece o f  jo ine ry  m ay be so 
extensive th a t only a th in  shell o f  sound tim ber is left. T here  is very little external 
evidence o f  in festation  except th a t som etim es the course o f  the borings m ay be 
detected  by an  unevenness o f  the w ood over them .

Description o f the Beetle

T he house longhorn  beetle is som ew hat flattened, m easures from  -j in. to  
1 in. in length  an d  is b row n o r b lack in  co lour. T he head  an d  p ro th o rax , the 
first body segm ent, are  thickly covered w ith grey hairs except for a sm ooth  
cen tral line on the p ro tho rax , on each side o f  w hich is a  shiny b lack prom inence. 
O n each wing cover the  grey hairs are g rouped  in patches w hich are often  fused 
to  form  two transverse bands.

T he larvae are straigh t-bodied  fleshy w hite grubs, clearly divided by deep 
transverse folds in to  a  num ber o f  rings or segm ents. T he head  is sunk  in  the 
p ro th o rax  segm ents so th a t only the d a rk  brow n jaw s are visible. W hen fully 
grow n the larvae are com m only -J in. long b u t m ay a tta in  a  length  o f  ab o u t 
\ \  in. T he grubs feed fo r a  relatively long tim e, which, how ever, varies to  som e 
ex ten t as in  the case o f  o ther longhorn  beetle larvae, w ith the m oisture conten t 
o f  the w ood and  w ith the tem perature.
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Treatment

E rad ication  o f  the pest is no t an  easy m atter, as will be obvious from  w hat 
has been said. O n the C ontinent, ro o f  tim bers have been trea ted  by sealing the 
ro o f space an d  blow ing in  steam . It is claim ed in  F rance th a t benzene 
hexachloride p repara tions contain ing 1 per cent o f  the gam m a isom er are  
efficacious. I t has been suggested th a t the preservative should  be forced under 
p ressure in to  holes bored  in the infested tim ber. I t is no t advisable fo r a 
householder to  a ttem p t any treatm ent for exterm inating this pest h im self; he 
w ould be well advised to call in an  expert who will supervise the w ork. T o ensure 
im m unity  from  a ttack  the tim ber m ust be given trea tm en t w ith a  su itab le p re
servative resulting  in com plete penetration  o f  the sapw ood by the preservative 
p rio r to  its installation .

Pin-Hole Borers, Scolytidae and Platypodidae

P in-hole borers are beetles which a ttack  freshly felled logs and  possibly, in  
som e cases, sickly standing  trees. They are found  chiefly in  trop ical an d  sub 
trop ical fo rest regions, and  appear in a  m atte r o f a  few days or even hours when 
felling in  an  area  begins. These beetles do n o t continue w orking o r extend the 
dam age in seasoned tim ber in  use.

T he adu lts o f  these insects are responsible fo r the bore holes which are used 
to  receive the eggs, w hich are deposited in  niches along the galleries. T he beetles 
carry  in to  the borings the spores o f  certain  fungi from  w hich m ycelium  develops 
in the galleries and  provides the food  fo r the grubs. T he grow th o f  fungus in  the 
galleries often  causes staining in the surrounding  wood, seen on the  surface in  the 
form  o f  d a rk  rings ro u n d  the openings or bore holes. The peculiar feeding 
hab its o f  the larvae o f  p in-hole borers have given rise to  the nam e “ A m brosia 
Beetles” . I t is characteristic  th a t the tunnels seldom  contain  any bore dust.

V arious types o f  galleries are m ade by different species o f  borers an d  they 
do n o t usually  follow  the grain, bu t after penetrating  the w ood radially  fo r a 
sh o rt distance, change direction and  often take a course a t right-angles to  the 
o rig inal one an d  possibly follow ing the boundary  o f a  grow th ring. This change 
o f  d irec tion  m ay be repeated  two or three times.

T he beetles vary in  size, the sm aller species m aking galleries o f  the d iam eter 
o f  a  fine needle, w hilst those o f  the larger species m ay be 1/16 in. or m ore across. 
It is im p o rta n t to  be able to  recognise these peculiarities because the ad u lt 
beetles do  n o t ap p ear in  converted seasoned tim ber, m anufactured  w ood or 
fu rn itu re . A lthough  the  borings are regarded as a serious defect by the m erchan t 
it is qu ite safe to  use tim ber having am brosia beetle dam age, i.e., p in-hole 
borings, fo r purposes w here the surfaces m arred  by the pin-holes are  no t 
visible. It is unusual fo r the dam age to  be sufficiently extensive to  reduce the 
streng th  o f  the w ood to  any significant extent.

N E W S P R I N T  P R O D U C T I O N  A T  S I T T I N G B O U R N E ,  K E N T

By J. R. B. M A R S H A L L  
D istrict Officer, North-East England

T here are very few paper mills in  B ritain  w hich com m ence m anufacture 
from  the tim ber stage; an d  the only large one is a t S ittingbourne in  K en t; it is 
ow ned  by the  B ritish firm  o f  Bowaters.
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P ulpw ood  is received a t the mill in  pieces 37 to  42 inches in  length, up  to  
10 inches in  d iam eter an d  reasonably  knot-free an d  straigh t. Spruce is the  m ost 
su itab le w ood fo r pulp , b u t o ther conifers are accepted  an d  a  very sm all q u an tity  
o f  the  softer broadleaved  tim bers. R esinous w oods tend  to  clog u p  the 
m achinery. I t  is o f  in terest to  no te  th a t the  requ ired  m oistu re  co n ten t fo r 
pu lp ing  is 35-45 per cen t; fresh-felled tim ber has a  h igher con ten t, b u t by  the 
tim e logs reach the mill they are usually na tu ra lly  seasoned to  this figure. W ood  
d rier th a n  this produces a  pu lp  o f  p o o r quality  unless steeped in  w ater before 
treatm ent.

The pu lp ing  process used for new sprin t is m echanical as opposed  to  the 
various chem ical processes, which are used to  p roduce b e tte r quality  b u t m ore 
expensive pulps fo r o ther types o f  paper. N ew sprin t pu lp  does n o t have the 
lignin rem oved, and  this ingredient causes new spapers to  tu rn  yellow afte r a 
period  o f  a few years.

T he bark  is rem oved from  the logs in a m ass process by m eans o f  a revolving 
cylinder— or “ d ru m b ark er”— which is slo tted  w ith  angle iron  an d  carries fou r tons 
o f  pu lpw ood in  the b o tto m  h a lf  o f  the drum . I t  is the size o f  a railw ay engine 
boiler. E ach piece o f  pu lpw ood m oves independently  an d  the bruising  effect o f  
the logs against each o ther, and  against the circum ference, knocks off the bark . 
W ate r is sprayed in to  the d ru m barker an d  pu lpw ood  is fed in  a t  one end by 
conveyor belt. W ater is a very im p o rtan t ingred ien t in pulping an d  for som e 
uses it is softened beforehand . As each piece enters the d ru m b ark er it pushes 
ou t a  barked piece a t the o ther end which is taken  aw ay by conveyor belt.

Pieces incom pletely barked  are fed back  in to  the d ru m b ark er again. It 
can  be seen th a t the greener the tim ber the m ore efficient becom es the bark  
rem oving process. T he sm allest piece o f  bark  in  the new sprin t causes 
im perfection.

T he second stage is the reduction  o f  w ood in to  fibres o r the constituen t 
w ood vessels; tracheids or groups o f  tracheids. A  grinder sim ilar to  a  large 
m illstone carries this out. T he stone is construc ted  o f  either ca rb o ru n d u m  or 
basalt cem ent and  m easures 49£ inches in  length  by 59 inches in  d iam eter; it is 
six tons in weight. P u lpw ood is fed on to  this, like m eat in to  a m incing m achine, 
being either forced against the surface by hydrau lic  pressure o r else by vertically 
descending endless chains like ca terp illar tracks. T he pieces o f  pu lpw ood  are 
adpressed against the grinder lengthw ise i.e. the axes o f  the pu lpw ood  an d  grinder 
are parallel.

G rind ing  is the  operation  which m aterially  alters the w ood structu re  an d  a 
lo t o f  energy in  the form  o f heat is d issipated  a t the grinder. W ate r is app lied  
to  the  grinder fo r cooling and  som e com es o ff in  steam .

N ext, fibres th a t are too  large fo r new sprin t a re  filtered off th rough  a  series 
o f  screens, som e flat, som e ro tary . These larger fibres o r “ shives”  as they are 
called go to  the B oard M ill fo r m anufactu re in to  the fam iliar fib re-board  used 
fo r in ternal construction . A fter this the m echanical pu lp  is reinforced  by 
12 per cent o f  a  chem ical pulp  p repared  by the su lph ite  process. V arious 
technical treatm ents follow , to  condition  the wet pu lp  fo r paper m aking, such as 
the contro l o f  its specific gravity.

T he paper-m ak ing  m achine, to  w hich the p repared  pu lp  is then  fed, is the 
largest equ ipm ent in  the mill. A  battery  o f  grinders is requ ired  to  keep one 
paper-m ak ing  m achine em ployed.

The m achine used fo r new sprin t is essentially the sam e as th a t fo r o ther 
k inds o f  paper. T he w idth  o f  a big m achine is such th a t it can  tu rn  o u t news
p rin t u p  to  260 inches (say 22 ft.) wide, while its length  from  end to  end is 82
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yards. A  one per cen t concen tra tion  o f  screened fibres, o r stock, in  w ater is 
p ou red  ou t o f  a receptacle (know n as the head box) a t one end, on to  an  endless 
wire gauze w hich carries the stock for 35 feet along the length o f  the m achine. 
I t is on  the wire th a t the suspension o f  w ood fibres in  w ater is transform ed in to  
paper.

A t the beginning o f  the wire the stock is vigorously ag itated  so as to  assort 
the fibres in  all directions for greater strength  o f  the new sprint. M eanw hile, 
th ro u g h o u t the length o f  the wire, w ater is dripping through  o u t o f  the stock. 
T he rem oval o f  excess w ater is assisted by suction boxes. These are devices 
p laced under the  w ire in which, by running  w ater, a  vacuum  is created, thus 
w ithdraw ing  w ater from  the stock. Some w ater is lost th rough  steam .

N ow  a t the end o f  the wire the new sprint is “ couched” aw ay from  it on to  
the first d rier. A drier is a  very long cylinder four feet in d iam eter; the new sprint 
passes ro u n d  the ou tside o f  the drier, w hich is steam  heated  a t 110°C. T here are 
64 driers to  each paper-m aking  m achine, as the new sprint has to  pass over a 
whole series o f  them  before it is dry  and  firm. A n endless felt carries the news
p rin t a round  the driers.

A fter leaving the last drier the dried  paper is rolled ro u n d  a steel core 
ready fo r tran sp o rt; bu t before reaching th a t core it is subjected to  a  fine spray 
o f  w ater to  prevent the action  o f  static electricity a t the p rin ting  stage. The 
final opera tion  is th a t o f  pu tting  a gloss on the p aper; this is done by the 
calender. O n this m achine the paper is unrolled and  passes vertically dow nw ard 
th ro u g h  several steel rollers, som e pow er-driven an d  som e free, which im p art 
gloss by an  iron ing  action. The new sprint is now alm ost ready fo r the prin ting  
press; the only fu rther step is to  slit the wide rolls into narrow er w idths.

Som etim es a b reak in  the paper occurs when passing th rough  the paper- 
m aking m achine, o r the calender; and  this causes a spell o f  intense activity 
by the  opera ting  staff. A  break  in the roll o f  paper is m arked by a ticket inserted 
in the roll fo r the benefit o f  the re-reelers, who m ake good the breaks with 
strips o f  g u tta  percha.

This m ill’s daily  consum ption  is som e 500 tons o f  pulpw ood, weighed a t the 
air-dry  stage. A bou t 94 per cent o f this is im ported, m ainly from  N ew foundland 
and F in land , bu t the p ro p o rtio n  o f  hom e-grow n raw  m aterial is expected to  rise 
as m ore an d  m ore o f  ou r forests reach the thinning stage. A  good deal o f  
pu lpw ood is already  being supplied from  Thetford  Chase. All o ther new sprint 
mills use im ported  m echanical pulp, which is shipped after being g round ; the 
w ater is squeezed o u t o f  the stock which is then baled in flat sheets, w hich look  
ra th e r like crude ca rdboard . O n reaching the paper mill these sheets are broken  
dow n in w ater.

D I S T R I C T  O F F I C E R  
H O M E  F O R E S T R Y  C O M M I S S I O N ;

T O  B E  O R  N O T  T O  B E ?

By J. B. T E A S D A L E  
D istrict Officer, South Wales

W hen try ing to  decide upon  their future, a lm ost all prospective forestry 
graduates consider, to  a greater o r a  lesser extent, service as a  D istric t Officer in 
the F orestry  C om m ission. N ow , although  no t all forestry students a r t  fo restry
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students fo r the sam e reason— som e being natu re  lovers, o thers m erely w anting 
an  open  air jo b , and  still o thers o f  course being fascinated  by th e  science and  
business o f  forestry— few have em barked  upon  a forestry  degree course as a ro ad  
to  the Civil Service. Y et the fact th a t a  D istric t Officer is a Civil Servant (even 
though  a  professional one) canno t be denied.

Because o f  this, it is often  difficult fo r the studen t to  reach  a  satisfactory  
decision. I t is the Civil Service trappings hung on to  the jo b  o f  “ fo reste r”  th a t 
m akes the post o f  D istric t F orest Officer such a difficult one to  apprecia te , and  it 
is this perplexing com bination  o f  b row n boots and  black co a t th a t has tu rned  
m any good  foresters aw ay from  the C om m ission. N evertheless it is th is co n 
fusion th a t I, a lthough  adm ittedly  w ith only a  few m o n th s’ experience as a 
fo rest officer, will try  to  clear.

Because o f  my sho rt experience, an d  because I am  sta tioned  a t B recon an d  
all sta tions a re  n o t equally acceptable to  all people, I c an n o t presum e to speak 
fo r all cases. Even so, I  am  sure th a t my in tro d u c tio n  to  the Service has no t been 
unique, an d  its record  ought, therefore, to  be o f  som e value to com ing graduates. 
Let m e m en tion  som e o f  the criticisms o f  the forest officer’s lot, an d  try  to  parry  
them .

T he m ost frequently  heard  com plain t is th a t the D istric t Officer is tied to  his 
desk w ith red  tape and paper w ork. O ften one hears the older officers them 
selves u tte ring  this very cry an d  rem iniscing o f  the by-gone days when they had 
tim e to  “ know ” the ir forests. It seems, then, th a t the sta tem ent m ust con tain  an 
elem ent o f  tru th . A nd  it does.

A ccording to  F orestry  Com m ission d iary  statistics, a  D istric t Officer in 
S outh  W ales spends an  average o f  tw o full days in the office to  every four days in 
the field, an d  these field days are usually shortened  slightly by the regu lar 9 to 
10 a.m . sorting  th rough  o f  the m orning m ail. F o r the m an  w ith such a  wide 
range o f  w ork  (and  it is this which m akes it interesting), it is im possible fo r him  
to  keep all details in m ind. H e needs files; an d  therefore an  office. A nd these 
office hours, spent unearth ing  past aspects o f  som e p resen t p rob lem , are p robab ly  
as in trigu ing  as any.

T rue, this is no t the  only side o f  the office w ork. T here  is the rou tine , the 
form s, and the weekly, m onthly, quarterly  re tu rn s! H ere one m ust be reasonable. 
T he F orestry  Com m ission is a m assive o rgan isa tion  (later, I shall try  to  show  
th a t this, in  itself, is an  asset to  the professional forester). C onsequently , 
un ifo rm ity  and  a  certain  am oun t o f  standard isa tion  are essential fo r efficiency: 
hence the need for the drudgery. In  passing, how ever, it is in teresting  to  no te 
th a t a recent om ission to  fill in  the ap p rop ria te  fo rm  caused eighty otherw ise 
unnecessary letters an d  telephone calls to  be exchanged. H ow  great, therefore, 
w ould  be the clerical w ork  w ithout form s! T he crux o f  the m a tte r is th a t this 
fo rm  filling should  be routine. I f  it dem ands m ore th an  a  little energy, then  it is 
n o t rou tine , an d  the officer concerned obviously does n o t know  p a r t o f  the jo b  
fo r w hich he is being paid . A  D istric t Officer m ust know  his form s as well as he 
know s his trees; b u t once he know s them , he can  forget them ; n o t so his trees!

T o sum m arise: the tim e spent in  the office is n o t excessive; the greater p a rt 
o f  it is in teresting  an d  the rem ainder should  n o t be burdensom e.

O ne often  hears p ractising  foresters and  landow ners claim  th a t C om m ission 
Officers w ould fail to  m ake their pay  o u t o f  commercial fo restry  if  they had  to 
live by it. Such professional scorn is hard  to  stom ach an d  m ay have deterred  
several a rd en t fo restry  students. This is un fo rtunate , because although , in  the 
p as t especially, fo rest officers w ere n o t acquain ted  w ith  the life an d  dea th  
problem s o f  private ow ners, they were, nevertheless, authorities in  their ow n 
righ t— undispu ted  m asters o f  large scale w aste-Iand afforestation . O ften  the
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ow ner w ould defeat the officer in eye-estimates o f  volum es, weights, and  stems 
per acre. A lthough  this is understandable, there is, nevertheless, no  excuse for 
the officer neglecting such practical forestry exercises: he has plenty  o f  tim e to 
practice them .

M oreover, today  the Forestry  Com m ission is tak ing  an  ever-increasing 
in terest in private w oodlands. In  W ales now, an d  also in  parts o f  E ngland  and  
S cotland, each te rrito ria l forest officer concerns him self bo th  w ith the C om m is
sion F orests an d  the private w oods (from  scrub to  dedicated estates) in  his 
d istrict. T he p ro p o rtio n  o f  Com m ission to  private forestry will vary o f  course 
from  d istric t to  d istrict. In  S outh  W ales, however, the original districts have 
m ostly been divided into two to accom m odate the new responsibilities. I t looks, 
therefore, as if  the u ltim ate expectation is for m ost forest officers’ tim e to  be 
divided equally  between private and  C om m ission Forestry. W hat better blend 
could any forestry  s tuden t wish fo r?

Som etim es one finds the im pression tha t the D istrict Officer is an  unw anted  
piece o f  flotsam  tossed ab o u t on  the wash th a t swirls between C onservator and  
F orester. O verall policy, and  frequently  its sm aller details, are  form ulated  by 
the fo rm er w ith the aid o f  his senior officers. A t the o ther end o f  the scale, each 
forest is in  the charge o f  a Forester, who usually takes a considerable am o u n t o f  
pride in  the w orking thereof. T he D istrict Officer com es som ewhere in  between, 
and occasionally  F oresters have been know n to suggest th a t they could m anage 
far better w ithout him ! W hat then does a D istric t Officer d o ?  Is he m erely a 
glorified m essenger boy or C onservato r’s w atch-dog?

T o som e extent this is true ; he does relay instructions and  he does watch. 
It w ould be k inder probably  to call him  the trained hands and  sensory organs 
o f  the C onservato r w orking in som e specific section o f  the Conservancy, not 
only ensuring th a t instructions are carried out, bu t in terpreting  those instructions 
according to  the circum stances o f  his forests, guiding his foresters, and keeping 
an  intelligent fo restry  eye upon  everything th a t happens in  his district. F ire 
plans, and  plan ting , weeding, brashing, and thinning program m es are all d raw n 
up by the officer w ith the help o f  the F orester’s specific local knowledge. H e 
w ould find them  very difficult to  com pile w ithout this, b u t it is he, the officer, 
who m akes the decisions, an d  the errors if  so they be! His also, fo r instance, is 
the responsibility  fo r deciding in  the field ju s t w hat w ork will be suspended an d  
w hat will be m ain ta ined  in face o f  a shortage o f  funds. Thus, far from  being a 
piece o f  floating officialdom, the D istrict F orest Officer’s lo t is one o f  responsi
bility alm ost to  the po in t o f  regional preoccupation.

A  D istric t Officer seldom  sees the results o f  his w ork, as a sales m anager 
does, in  the rise or fall o f  his sales, or as a  tim ber agent, in  the rise o r fall o f  his 
prices and  tu rn o v er; an d  the private w oodlands w ork is fundam entally  th a t o f  
suggesting  ideas an d  o f  trying to  persuade owners to  do som ething som etim e. 
F o r such w ork  one m ust essentially be an  enthusiast fo r academ ic forestry ; one 
m ust n o t requ ire  to  see one’s own ideas p u t in to  effect im m ediately; an d  it 
should  be possible for one’s in terest to  be fully m aintained by contem plating  
w hat could  and should  be done in answ er to  a certain  problem , while know ing 
th a t in  nine instances ou t o f  ten, it never will be done! All this is heightened by 
the fact th a t one is liable to  be posted  a t short notice to  ano ther station, thus 
m aking  it im possib le to  m islead oneself in to  believing th a t the local w oodlands 
are one’s personal and  everlasting concern. They are the concern o f  the F orestry  
C om m ission, and  a D istric t Officer is its agent.

O n the o ther hand, I m ust no t suggest tha t one can enjoy no sense o f  
achievem ent as a  D istrict Officer. The success o f  one’s species selection, 
underp lan ting  an d  th inn ing  prescriptions will always be a g reat sa tisfaction; to
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m eet a  fo restry-m inded  ow ner is a  delight, and  to  convert an  indifferent ow ner 
to  forestry  is an  achievem ent indeed! M oreover, the D istric t Officer has the 
advantage th a t a t the end o f  his service, he m ay have enjoyed all these achieve
m ents in m any and  varied parts  o f  the coun try : his silvicultural experiences can 
be boundless. I do  believe, however, th a t unless a  person  has a  fundam entally  
academic in terest in  forestry, he will not be happy  as a  D istric t Officer. H e will 
be a n  uncom fortab le  cog in  a m erciless m achine. If, how ever, he has th a t 
necessary so rt o f  m ind, he will be happy, because a lthough  som e o f  his tim e will 
be spent as a w atch-dog, he will be a fo re s try  w atch-dog!

F requen tly  students are inclined to favour w ork  as a D istric t Officer in the 
C olonial Service in preference to  th a t a t hom e because the la tte r, w ith  m ost o f 
its practices standard ised , seemingly offers far less scope for orig inality . A lso, at 
hom e w here there is, fo r instance, an  E ngineering Section, any ability  th a t one 
has in  th a t field is n o t exercised. Sim ilarly, on e’s know ledge o f  silvicultural 
systems, yield regulation  and  finance is neglected, and  w ork ing  plans o f  the 
C on tinen ta l and  Ind ian  type are alm ost non-existent. H ow  unsa tisfac to ry  it is, 
therefore, after being in troduced  to  these subjects, to  find there is no use for 
them !

This im pression is qu ite o u t o f  perspective. C ertain  aspects o f  a com pre
hensive forestry  education  are necessarily om itted  from  any w ork. The 
C om m ission’s forests in  m any areas are alm ost entirely o f  young  an d  m iddle- 
aged, pure, even-aged, coniferous crops, and  only silvicultural problem s relating  
to  th a t type are m et. B ut there a re  problem s, m any  o f  th em ; an d  m ore will 
always arise as this task  o f  afforesting B ritain, w hich is still very m uch an  exciting 
ven ture o f  fo restry  exploration , proceeds. C onsequently , no p art o f  th a t com 
prehensive university  in troduc tion  to  forestry  m ust be allow ed to  a trophy . 
T oday ’s young D istric t Officers will see the C om m ission p lan ta tio n s m atu re  for 
the first time, and  will have to  decide w hat to  do  w ith them . F o r this sam e 
reason, m em bers o f  the F orestry  C om m ission are given every encouragem ent to 
develop the ir technical know ledge. T he C om m ission itself is the m ain  research 
body in  this coun try— probab ly  the m ain  one in the  English-speaking w orld— its 
findings are m ore and  m ore respected by the old C on tin en ta l forestry  countries, 
an d  all these findings are circulated  fo r the in fo rm ation  o f  D istric t Officers. 
T hus the easiest way to  keep abreast o f  forestry  know ledge is to  becom e a  H om e 
D istric t Officer, and  now  th a t the F orestry  C om m ission is becom ing increasingly 
concerned w ith private forestry, the in fo rm ation  it supplies is likely to  be very 
nearly  all-em bracing.

T here are one o r tw o general po in ts w hich are n o t really answ ers to 
criticisms.

T he F orestry  Com m ission is a  m assive o rgan isa tion  and  it is trea ted  as a 
p a rt o f  the Civil Service: it suffers from  the faults o f  bo th . A lthough  by no 
m eans always, em ployees are frequently  trea ted  like parts  o f  a  m achine, an d  no t 
like people. A nd even w hen som e a ttem p t is m ade to  in troduce the personal 
touch , governm ent contro l usually m akes it im possib le to  trea t individuals 
accord ing  to  their deserts in  the way th a t m akes good p rivate  firm s such 
a ttractive  em ployers.

A gain, as a D istric t Officer, one is liable to  be m oved a t any tim e th roughou t 
one’s career. T here is no  choice in  the m atte r o f  w here one lives and  has on e’s 
w ork. I t m ay be in  the N o rth  C onservancy o f  Scotland  o r it m ay be in Savile 
R ow !

F u rth er, in the very m atte r o f  getting a hom e, the D istric t Officer is a t a 
d isadvantage. In  the first place, finding accom m odation  “ to le t” is very 
difficult everywhere to d ay ; an d  in  som e places it is im possible. T he D istric t
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Officer can n o t choose w here he should  s ta rt looking. F urther, i f  he can ob ta in  
accom m odation  to  ren t, it is an  added financial bu rden  to  th a t o f  eventually 
buying a  house on retirem ent. O n the o ther hand , if  he decides to  buy  an d  sell 
th ro u g h o u t his career, there is every chance o f  his losing heavily on the  deals, as 
the F o restry  C om m ission, n o t he, decides w hen the  m oves, an d  therefo re the 
transactions, m ust be m ade.

Lastily, there is the question  o f  m arriage. I f  the young wife wishes to  w ork 
for th e  first few years— an d  th a t is very often  the way these days— there is no 
possibility o f  choosing  a  d istric t m utually  satisfactory to  b o th  careers, no r even 
o f  m oving a t a  tim e convenient to  both . T he D istric t Officer is a public servant 
and  as such has m uch o f  his p rivate life ru led  for him . These points m ay often 
be overlooked by  students, b u t they are vitally im p o rtan t nevertheless.

T here  is, how ever, ano ther aspect th a t it is equally im p o rtan t n o t to  
overlook : the  F o restry  C om m ission is a  b ro therhood . T h rough  it one meets 
m any people an d  m akes m any friends th roughou t the  country— both  inside an d  
outside the service. Such an  experience is one o f  the g reat satisfactions in  life, 
and  is closely connected  w ith the professional satisfaction o f  having a  share in  
the afforesta tion  o f  a  considerable p art o f the British Isles.

(This article originally appeared in Y  Coedwigwr, the magazine o f  the 
Forestry Society  o f  the University College o f  North Wales at Bangor, and is 
reproduced by k in d  permission o f  the Editor.)

P R E L I M I N A R Y  W O R K I N G  P L A N  R E P O R T S

By G . D. K IT C H IN G M A N  
D istrict Officer, Research Branch

In  the F orestry  C om m ission’s C ode o f  w orking p lan  procedure no m ention 
seems to  be m ade o f  P relim inary  W orking P lan  R eports. I w onder why! In  
Ind ia, w here a code o f  w orking p lan  procedure was gradually  evolved from  years 
o f  experience, the P relim inary R eport was a  m ost im p o rtan t docum ent; it 
invariably sho rtened  the tim e taken  in getting the w orking p lan  itself w ritten  
and  sanctioned, an d  it nearly always saved a  lo t o f  m oney. N ow  th a t the 
F orestry  C om m ission is beginning to  get interested in  w orking plans, I  though t 
tha t a no te on  P relim inary  W orking P lan  R eports m ight p rove useful. I  shall 
base m y rem arks on m y experience, over several years, in  the Punjab  W ork ing  
Plan  C onservancy where w orking p lan  w ork was (I have no hesita tion  in  saying) 
— o f  a high s tandard .

W h a t so rt o f  rep o rt was this P relim inary R ep o rt?  P erhaps I  can  best 
describe it by saying th a t it settled, once an d  fo r all, all m atters o f  d o u b t which 
the officer eventually  appo in ted  to  m ake the p lan  had  to  know  before he s ta rted  
work. T hus it settled all m atters o f  principle, leaving him  to w ork o u t the details 
in the w orking plan.

O ne o f  the first m atters o f  principle to  decide was the w orking p lan  area . 
I f  m ore com partm en ts are added, o r som e taken  out, when the p lan  is half- 
w ritten, m any o f  the lists an d  calculations already m ade will have to  be altered. 
This I feel is going to  be im p o rtan t to  us in  G rea t B ritain  w here the  area o f  our 
new “ groups o f  fo rests” (if I m ay call them  so) is constantly  changing. W orking 
plans will never get finished if  new acquisitions are being constantly  added to  the 
w orking p lan  area, an d  so, during  the period o f  the plan, new acquisitions will
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either have to  be allo ted  to  an  A cquisition  W ork ing  Circle as they com e along, 
o r  left o u t o f  the p lan  altogether. T he P relim inary  R ep o rt therefore shou ld  
con ta in  a  list o f  the com partm en ts com prising  the W ork ing  P lan  area, an d  this 
list shou ld  n o t be altered.

T he P relim inary  R ep o rt settled  the  num ber o f  w ork ing  circles an d  w hat 
com partm en ts shou ld  be allo ted  to  each. This m ay sound  ra th e r  ab su rd  bu t 
there are few things m ore m addening  to  a  w ork ing  p lan  officer (W .P .O .) th an  
to  be told, very late in  the day, th a t a  com partm en t o r tw o m ust be m oved to  
an o th er circle; it m eant having to  change m any ta b u la r sta tem ents an d  to ta ls  
w herever the relevant figures occurred— and  the m aps to o !

In  a  shelterw ood w ork ing  circle the a llo tm en t to  the non-regenera tion  blocks 
d id  no t m a tte r so m uch, b u t if  it fixed the regeneration  block  (Periodic Block 
N o . I, o r  P .B .I.) w ork becam e m uch  easier. P .B .I. usually  h ad  to  be enum erated , 
an d  i f  a com partm en t was put in to  P.B .I. a t a la te stage, its enum era tion  cou ld  be 
costly and  aw kw ard if  the enum eration  p arty  h ad  been d isbanded . In  the 
P u n jab  the allo tm en t to  P .B .I. was the special du ty  o f  the C onservato r, an d  so 
W .P .O ’s, always tried  to  get him  to  settle this a llo tm en t very early  o n  in  the 
w ork, preferably  in the Prelim inary  R eport.

I  w ould  say then th a t th ree o f  the po in ts fo r the P relim inary  R ep o rt to  
settle a re :—

(a) T he com partm en ts to  be included in the w ork ing  p lan  area.
(b) T he allo tm en t o f  com partm en ts to  circles, 

an d  (c) T he P .B .I. allo tm ent in  a  shelterw ood circle.

Q uestions o f  policy influence choice o f  species, ro ta tio n  an d  th inn ing  
grades etc., an d  so the W .P .O . was provided , in the P relim inary  R eport, w ith  a 
sta tem en t o f  policy (usually called “ O bjects o f  M anagem ent” ).

Choice o f  species can n o t be left to  the sudden  fancy o f  a w ork ing  p lan  
officer bu t m ust be based on past experience, m arkets, etc. T he prelim inary  
rep o rt therefore gave precise decisions on  the species to  be grow n in  p u re  
crops o r  m ixtures and , afte r fixing the exploitable sizes, usually  fixed the ro ta tio n . 
T h inn ing  grades, th inn ing  cycles (and  felling cycles in  selection w orking) w ere 
n o t o f  p rim ary  im portance, bu t they all cam e up for d iscussion in the P relim in
ary  R eport, w ith the result th a t the W .P .O . w orked  o u t his felling an d  th inn ing  
program m es w ithout the fear o f  having to  alter them  very m uch  la ter on.

A no ther m a tte r on  w hich the  W .P .O . needed guidance was the am o u n t o f  
m oney he could  p ropose for cap ita l w orks. H e was w asting his tim e if  he 
w orked o u t a  big program m e o f  ro ad  construction , buildings, drainage, fire 
pro tection , etc., i f  m oney fo r them  w ould never be available. T he Prelim inary  
R eport therefore fixed roughly  w hat cap ita l expediture could  be proposed .

O ne m ore po in t the  Prelim inary  R eport included (preferably  began w ith) 
a  sh o rt sum m ary’ o f  past w orking an d  som e o f  the lessons learn t. This sum m ary  
was requ ired  by those w ho had  to  consider an d  pass o rders on the rep o rt an d  
w ere possibly n o t fam ilar w ith the w orking p lan  area. T his sum m ary  m ay be 
troublesom e in G re a t Britain w here there a re  so few w ork ing  plans to  refer to  
fo r p as t history'.

W ho  was responsible fo r p reparing  th e  Prelim inary  R eport, an d  w ho 
sanctioned  i t?  In  the P un jab  the rule was th a t the officer au tho rised  to  sanction  
the w ork ing  p lan  itself was also  the au tho rity  fo r  approv ing  the P relim inary  
R eport. T his stands to  reason, o f  course, fo r otherw ise there m ight be m ore 
changes. This was usually  the C h ief C onservato r, w ho in  G re a t B ritain  w ould  
be th e  D irector. T h e  usual p rocedure w'as this. W hen a  w ork ing  p lan  w as to
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be m ade (o r revised) it was the du ty  o f  the D istric t Officer to  subm it a  d raft 
rep o rt to  his C onservator. T he C onservator played ab o u t w ith it, discussed it 
w ith, o r sent it to , m en w ho knew  the area well, an d  then sent it to  the C hief 
C onservato r fo r sanction . I f  things w ent well the C hief either approved  it then 
and  there, o r m ade a to u r  o f  the area and  approved  it after hearing on the  spot 
the views o f  the  local officer. I f  things w ent badly . . . well, we h ad  to  s ta rt all 
over again. T hen, w hen a t last the Prelim inary R eport was sanctioned, it was 
sent to  the C onservato r in  charge o f  w orking p lans w ho was then  responsible for 
the p ro d u ctio n  o f  the w orking p lan  proper. In  the w ords o f  ou r C ode: “ F rom  
this tim e on no change m ay be m ade in any m atter settled in the Prelim inary 
R eport except by the C h ief C onservator in w riting.”

I hope I have show n th a t a good Prelim inary R eport, sanctioned by 
au tho rity  so th a t it can n o t easily be altered, is an  im portan t link in the chain  o f 
w orking p lan  p rocedure  because it m akes the task  o f  the W orking P lan  Officer 
so m uch  m ore straigh tforw ard . M ay I end by m entioning th a t som etim es the 
P relim inary  R ep o rt (excluding the statem ents show ing allo tm ents o f  com part
m ents to  circles an d  periodic blocks) was only two or three pages o f  foolscap in 
length and  th a t I d o n ’t th ink  I ever saw one o f  m ore th an  a  dozen pages.

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

By B. J. A L LISO N  
D istrict Officer, North-East England

This article originally appeared in the “Newcastle Journal” , under 
the title  “The Long-term  ‘Farmers' W on't See H a r v e s t i t  is 
reproduced by kind  permission o f  the Editor.

T he creation  o f  large new forests in the B order hills has m eant n o t only the 
p lan ting  an d  tend ing  o f  trees, b u t the settlem ent o f  people in the forest. W hat 
is the sto ry  o f  these forests in  hum an term s?

F oresters are able to  see a nice analogy between growing trees and  settling 
people to  w ork  and  live in the forest.

A t first there were a few trees growing in the area, no tab ly  Scots p ine and 
N orw ay spruce. These could safely be used for afforestation, but it was 
necessary to  supplem ent them  w ith trees from  elsewhere— Sitka spruce, 
Japanese larch an d  D ouglas fir.

Som e grew  an d  som e d id  no t. It is no t enough to  p lan t a tree an d  leave it. 
T he g round  m ust be drained  and  perhaps fertilised, and  each tree m ust be 
w eeded to  give it the best chance o f  developm ent.

M ore Work

H ow  does this com pare with the story o f the forest w orker so far as it has 
g one? O ften, when a farm  was bought for planting, the shepherd stayed and 
changed his jo b . But a forest calls fo r m uch m ore labour than  a sheep farm , a 
call which, sta rting  low, builds up  to  a peak between 20 and 30 years after the 
last land  has been planted.
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H elp  was to  be found  from  the  villages an d  sm all tow nships w hich are 
scattered  an d  widely spaced in  the forest a rea  an d  this help  was sufficient fo r 
th e  early  years.

So a t first we h ad  the local m en. B ut soon, as w ith  the trees, it was necessary 
to  go fu rth e r afield. T hree groups o f  houses w ere p lanned  a n d  bu ilt— K ielder, 
Byrness and  S tonehaugh.

In to  these houses cam e people from  all parts  o f  the co u n try  to  be faced 
w ith  the dual task  o f  adap ting  them selves to  forest w ork  an d  o f  creating  a social 
life w hich w ould  m ake a village com m unity  o f  the b are  streets an d  buildings. 
H ow  w ere they chosen? H ow  have they fared ?

“ Rugged”
T h e houses were in  rem ote places w ith few services an d  am en ities; to  a  m an 

used  to  factory  w ork the bare, w indsw ept hills an d  hefty  h an d  too ls w ould  be 
strange.

A t tim es it seem ed th a t the panel o f  interview ers were do ing  the ir best to  
scare people aw ay w ith the tales o f  h a rd  w ork  an d  rugged conditions. In  fact on  
tw o occasions when the person  fo r interview  was called it was found  th a t he had 
a lready  f led !

B ut m ostly the interview  was a fran k  discussion betw een tw o parties and 
m ore  w eight was given in  the decision as to  w hether the  people w ould  find 
them selves conten ted  w ith  the new life th an  to  the ir in itial su itab ility  as w orkm en.

So there cam e a day in  each village w hen, fo r the first tim e, sm oke from  
dom estic  fires rose from  the chim neys. A t S tonehaugh  on  this day early  in  1954 
the  snow  w as lying thickly on  the ground. I t  was undoub ted ly  b leak. Perhaps 
in  the  sum m er it w ould  be be tte r; b u t all sum m er it rained.

Pantomime
A t last, ju s t before C hristm as, the village hall was ready  to  be opened. 

W hile this was going on, com m ittees form ed to  bu ild  up  the social life. A  
pan tom im e was ru n  and  com m ittees fo r the village hall, the lib rary , the  gardens 
association , the village club and foo tball team  appeared . T he village now  has 
its ow n band .

A t K ielder and  Byrness the story  is m uch the sam e. M ost people found  
them selves tak ing  p a r t in  village life.

T here were som e who left the villages. W h y ? A m ong  the  reasons fo r 
leaving there seems to  be a general pattern .

F irs t to  go are the ones w ho, having failed to  heed w hat they were to ld  at 
the ir interview , im m ediately realise they are unsu ited  to  the  w ork  o r the village 
life.

M ore gradually  som e people, particu larly  wives, begin  to  feel d iscontented . 
P erhaps it is the  absence o f  som e special am enity  such as a R o m an  C atho lic  
School, o r such th ings as pictures, local pubs, choice o f  shops an d  frequen t 
public tran sp o rt.

In  b o th  these cases the results are serious fo r the fam ily as they have the 
expense o f  m oving to  an d  fitting o u t a new  hom e, then  a  spell o f  unhappiness 
a n d  afterw ards the cost o f  m oving aw ay again.

“ All M ine”
T hirdly , som e o f  the  villagers find jo b s  w ith  perquisites o r chances o f  

personal advancem ent an d  they leave to  better them selves.
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T o  those w ho stay, life grows daily m ore attractive as the forest w ork 
becom es custom ary  an d  by their own efforts a social life is created in  the village.

L ater these people will have the intense satisfaction o f being able to  say: 
“ This is m y forest, I have p lan ted  and  cared  for these trees” , an d  “ This is m y 
village. I was here w hen it started  and m y efforts helped to  form  the life it now  
leads” .

G L E N M O R E  L O D G E

Contributed by the Scottish Council o f  Physical Recreation

G lenm ore L odge lies w ithin the Q ueen’s F orest o f  G lenm ore, a  N ational 
F o rest P ark  som e seven miles from  A viem ore on the m ain L ondon-Inverness 
railw ay line. It stands 1,000 feet above sea level, beside Loch M orlich  an d  w ith in  
view o f the C airngorm  p la teau  only four miles away, as show n in P hoto . N o . 1. 
W hat was form erly a shooting  lodge belonging to the D ukes o f  R ichm ond an d  
G o rd o n  is now  a residential centre for education  and  recreation  ou t o f  doors, 
rented from  the F orestry  Com m ission by the Scottish E ducation  D epartm en t 
and adm inistered  by the Scottish Council o f  Physical R ecreation.

T he C airngorm s constitu te  the largest wild expanse left in G rea t B ritain  and  
provide w hat is perhaps the finest high level tram ping  area in the whole country . 
D espite the high altitude, the annual rainfall averages only 35 inches and  the  
distric t has a well deserved repu ta tion  for sunshine and  a  dry atm osphere.

T he B ritish have always appreciated  the countryside and  open-air pu rsu its. 
Industria l life and sedentary  occupations are absorbing m ore an d  m ore o f  the 
popu la tion  an d  the ir recreational needs canno t be wholly m et by u rb an  playing 
fields. M any are, therefore, tu rn ing  to  the great natu ra l playfields o f  hill an d  
m ounta in . A course a t B lenm ore Lodge in its m agnificent setting form s an  ideal 
in tro d u c tio n  to  such o u td o o r recreation. In  season, there is m uch to  offer the 
tram per, clim ber, skier and  field naturalist. The tram per has a wide range o f  
safe b u t in teresting  rou tes to  choose from ; for the w ould-be clim ber there is a  
variety o f  rock  faces, including gully, ridge and buttress, on  which to  practise 
the techniques o f  rock, snow  an d  ice clim bing, an d  the use o f  rope and  ice axe. 
T he skier will find p leasure in  the corries o f  C airngorm  below the p la teau  w here 
the snow  lies deep long in to  early sum m er. T he natu ra list will find m uch  to  
in terest him  in th e  varied p la teau  and  glacial features and  the con trasting  
na tu ra l zones. In  addition , he can observe here m any species o f  wild life long  
banished from  o ther areas, together with rare plants an d  birds. A ll can  enjoy 
the p leasures o f  Loch M orlich  w ith its sandy beaches and  facilities fo r sw im m ing, 
row ing an d  sailing.

Accom m odation. T he Lodge is a large ram bling building adm irab ly  
situated  fo r its presen t purpose. F orty  students can  be accom m odated in  the  
five dorm ito ries equipped  w ith double-tier beds, and  in  the d in ing-room  an d  
lounge they have com fortab le am enities for meals, classw ork, lectures, film 
shows and  dancing. O ther accom m odation  includes ho t showers, a drying room , 
a dark  room  fo r pho tography  and  a w orkshop for instruction  in  the m ain tenance 
an d  rep a ir  o f  sports equipm ent. T ran sp o rt to  and  from  A viem ore is p rov ided  
by tru ck  an d  L and  R over.

S taff. T he Staff o f  the Lodge consists o f  the W arden, a  trained  physical 
education  specialist an d  two full-tim e instructors, assisted by vo luntary  in struc
to rs d raw n  from  universities an d  w ell-known clim bing, ski-ing and  sailing clubs.
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Equipm ent. M uch o f  the equ ipm ent requ ired  fo r p artic ip a tio n  in  the 
courses is ow ned by the Lodge an d  is m ade available free to  studen ts. This 
includes ropes, ice-axes, tents, cam p equipm ent, fou r sailing dinghies an d  a 
canoe. W in d p ro o f clothing, ski-ing equ ipm ent and  sleeping bags m ay be h ired  
from  the L odge a t m odera te charges. S tudents m ust, how ever, p rov ide them 
selves w ith  su itab le footw ear.

Fees (Payable in advance)—

O wing to  rising costs, the C om m ittee reserves the right, if  necessary, to  increase 
the fees.

All enquiries should  be addressed to  the Secretary, Scottish C ouncil o f 
Physical R ecreation , 4 Q ueensferry S treet, E dinburgh , 2. (Telephone—
E dinburgh  32533).

A t G lenm ore Lodge people gathered  from  all w alks o f  life com e to  spend 
the ir holidays, an d  in  sm all groups are in troduced  to  the pleasures o f  the  H igh
land  countryside. Courses are o f  a w eek’s d u ra tio n ; a t C hristm as an d  E aster 
the em phasis is on  w inter sports, in the sum m er high an d  low level tram ping , 
clim bing, b ivouacking, an d  sailing and  canoeing on the loch. A lthough  every 
effort is m ade to  let students concen tra te  on  the ir m ain in terest, m ap  reading, 
w ayfinding and  a general know ledge o f  the hills are included in all courses. T he 
social side is no t neglected. The ceilidh (“ kaylee” ) in the  evening preserves a  
fine fea tu re  o f  the old H ighland way o f  life, w ith  singing, story-telling  and  
Scottish  dancing.

H ill W alking. A  graded series o f  expeditions, for strong  an d  m odera te  
walkers, is arranged  to  give the fullest opportun ities fo r exp lo ra tion  o f  this 
region o f  m ounta in , fo rest and  loch.

Rock, Snow and Ice Climbing. Several rock an d  corrie  exposures co n 
venient to  the L odge provide opportun ities for a sound  in troduc tion  to  the 
fundam entals  o f  rock  clim bing. T he C airngorm s offer excellent experience in 
snow  and  ice clim bing for beginners.

Ski-ing. Snow  conditions during  a  norm al w inter give opportun ities for 
ski-ing fo r a period  extending from  C hristm as to  the end o f  A pril. In  a  m ild 
w inter, however, skiers m ust be prepared  fo r a tram p  up  to  the snow  line.

Sailing and Rowing. Instruction  is designed to  give confidence in  the 
handling  o f  boats w ith safety. Sailing is lim ited to  those able to  swim.

Cam ping and Bivouacking. Tw o days o f  the sum m er courses m ay be 
spent under canvas or in one o f  the C airngorm  m oun ta in  shelters including the 
fam ous Shelter S tone o f  Loch Avon. M ost students by the end o f  a  week feel 
fit fo r these op tional expeditions. T hose who wish m ay also go o u t on  b ivouac 
a t  C hristm as and Easter.

A dults
School pupils

£6, 16s. 6d. per week 
£22, Is. per m onth ly  course

H ire Charges—
W in d p ro o f C lo th ing  
Ski-ing E quipm ent 
Bed Linen

5s. per week 
£1 per week 
2s. 6d. per week

H oliday Training Courses
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College, University and Industrial Courses

Courses for Students of Physical Education. These courses have been 
estab lished  in  co -opera tion  w ith the m en and  w om en’s colleges in Scotland and 
E ngland . T he courses prov ide the students w ith  further experience in the 
in fo rm al ap p ro ach  to  physical activities an d  dem onstrate  the value o f  the 
tra in ing  o f  young  people in  the n a tu ra l sports and  pastim es o f  the countryside.

Courses for Teachers’ Training Colleges. T he scope o f  education  is now 
w ide and  varied. This is especially tru e  a t the Ju n io r Secondary stage where 
there is a grow ing dem and  for a  variety  o f  courses, particu larly  those with a 
p ractical relevance. Teachers who take p a r t in  a course a t G lenm ore acquire 
add itiona l techniques fo r stim ulating  and  m ain ta in ing  interest in  the practical 
aspects o f  geography, biology, m athem atics, crafts an d  self expression in the 
w ritten  narrative.

Courses for University Students. Several U niversity Field Science D ep a rt
m ents, recognising the value o f  local an d  regional studies on  an  intensive scale, 
have arranged  courses a t the Lodge w hich included practical projects to  supple
m ent lectures and lab o ra to ry  study in such subjects as geography, geology, 
ecology, high level m eteorology, o rn itho logy  an d  forestry. In  addition , students 
o f  geology and biology have unrivalled  opportun ities o f  studying their respective 
subjects in the field.

Courses for Industrial Concerns. T he Scottish Industria l Sports A ssocia
tion has held tw o conferences a t G lenm ore Lodge, and  boys and  girls draw n 
from  industry  have tak en  p a r t in the H oliday T rain ing  Courses. Courses 
specially designed to  m eet the particu lar needs o f  industrial concerns can be 
arranged .

School Courses

The cu rren t E duca tion  A cts in Scotland an d  England perm it education 
au tho rities to  provide educational facilities in  residential establishm ents an d  to 
take advantage o f  such facilities provided by other bodies. So far, the Lodge 
has been used by three Scottish au thorities— E dinburgh, G lasgow and L an a rk 
shire— for groups o f  forty  children  from  their areas for periods o f  up  to  four 
weeks and it is hoped th a t o ther authorities will sim ilarly avail themselves o f  the 
facilities o f  the Lodge. Paren ts con tribu te  tow ards the cost o f  the courses and  
the balance o f  the a u th o rity ’s expenditure is recognised for G overnm ent grant. 
T he children , w hose ages range from  14 to 18, are m ainly in their last year a t 
Ju n io r  Secondary schools. Instruction  and  supervision are provided by the 
s ta ff o f  the Lodge, augm ented a t tim es by school staff.

T he them e o f  instruc tion  is exploration , appealing to the ch ildren’s im agina
tio n  an d  stim ulating  physical effort, endurance and  fo rtitude in  overcom ing the 
difficulties o f  w eather and  rough  country. Increasing physical fitness an d  skill 
in w ayfinding are related to  a gradual progression from  shorter expeditions 
beside river and  loch an d  th rough  the forest to  longer an d  m ore arduous 
expeditions on  the m ountains. F o r the latter, the Lodge is used as the base 
cam p from  w hich, using tents o r huts, forw ard bases are established.

O bservations m ade on these expeditions are recorded each day in individual 
log books by narrative, sketches, diagram s and m aps. O u tdoor instruction  is 
given in wayfinding, m apping, cam ping, hillcraft, field studies and  field sketches. 
This is supplem ented indoors by practical w ork on m aps an d  by lessons designed 
to  prov ide background  m aterial.

G lenm ore Lodge is an official w eather sta tion  for the M eteorological Office, 
w hich has provided full equipm ent for m easuring and  recording barom etric
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pressure, w ind velocity, hum idity , rainfall an d  sunshine. Since w eather is such 
an  a ll-im portan t fac to r in  life a t G lenm ore Lodge, in terest in the deductions 
w hich m ay be m ade from  w eather observations a re  readily apprecia ted  by the 
children, w ho learn  to  take readings and  to  in te rp re t the w eather m aps.

By all these experiences the critical faculties o f  the ch ild ren  are sharpened , 
an d  the ir studies an d  records bring  together in active rela tionsh ip  m any school 
subjects.

T he com m unity  life a t the Lodge an d  in  b ivouac helps to  develop a  social 
sense an d  consideration  fo r others. A ll have to  share  in  th e  househo ld  du ties; 
an d  the re  are jo b s to  be done in  the garden, in  cu tting  tim ber fo r fuel, an d  
m ain ta in ing  the o u td o o r equipm ent— tents, skis an d  boats. In  th e  evenings 
there is m usic, singing an d  dancing ; and  films are  show n, bo th  fo r en terta inm en t 
an d  instruction . O n Sundays, the  children  a tten d  church  o r chapel in  A viem ore.

T H E  W O R K  O F  T H E  N A T U R E  C O N S E R V A N C Y

By A. R. P. H A Y D E N  
(Assistant Adm inistrative Officer on the S ta f f  o f  the Conservancy)

I t  is now  som e 4,500 years since, w ith th e  in tro d u c tio n  o f  agricu ltu re, m an 
first began to  in terfere system atically w ith the p a tte rn  o f  n a tu re  in  this co u n try ; 
an d  the grow ing com plexity o f  life du ring  the succeeding cen turies— and  
particu larly  since the Industria l R evolu tion— has led to  an  a tten d a n t increase in 
the form s his in terference has taken . W hile early  ag ricu ltu ral developm ents 
enriched ra th e r than  im proverished the countryside, the effect o f  o ther and  
m ore recent o f  m a n ’s activities has been far from  beneficial. In  the presen t 
century  the  continual new  dem ands o f  industry , housing, agricu ltu re, forestry, 
tran sp o rt an d  the arm ed  services have m ade essential the m ost careful p lanning  
o f  th e  lim ited resources o f  these over-populated  islands, an d  am ong  o ther things 
the need fo r a  system atic n a tu re  conservation  p rog ram m e has been officially 
recognised. C ontinued  losses o f  areas o f  som e in terest to  n a tu ra l h isto rians 
are unavoidable , b u t since the establishm ent o f  the  N a tu re  C onservancy by a  
R oyal C h arte r in  1949, the case fo r p ro tec ting  the areas o f  g reatest scientific 
im portance is a t least given full an d  sym pathetic consideration .

T he functions prescribed for the N a tu re  C onservancy in  its C h arte r a re  to  
establish an d  m anage N a tu re  R eserves; to  p ro m o te  an d  stim ulate  research ; an d  
to  give advice on  n a tu re  conservation . Excellent w ork  had  already been done by 
such bodies as T he R oyal Society for the P reservation  o f  Birds, the N ational 
T rust, the Society for the P rom otion  o f  N a tu re  Reserves and  the C ouncils fo r 
the P reservation  o f  R ura l E ngland  and  W ales, an d  m uch is owed, too , to  the 
sym pathy an d  understand ing  o f  m any private landow ners. A n accoun t o f  these 
early efforts appeared  in  the reports o f  the  W ild Life C onservation  Special 
C om m ittees (C m d. 7122 fo r England an d  W ales, an d  C m d. 7235, P a r t II, fo r 
Scotland— both  published in  July, 1947), an d  these publications provided  the 
C onservancy w ith a very valuable guide during  its early  days to those  areas m ost 
w orthy o f  p ro tection .

T he m ost effective pro tec tion  the C onservancy can  give an  area  is to  m ake it 
a  N a tio n a l N atu re  Reserve an d  this it is try ing to  do w ith the really ou tstand ing  
places. I t is hoped  th a t there will eventually be ab o u t 100 N atio n a l N a tu re  
Reserves represen ting  a wide range o f  na tu ra l and  sem i-natural hab ita ts  an d  a
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num ber o f  classical geological sites. So far 27 have been declared an d  these 
range in  size from  the 5 acres o f  the N atio n al G eological Reserve a t Swanscom be 
to  an  area  o f  39,659 acres in the C airngorm s. A  sho rt descrip tion o f  each o f  
these areas will illu stra te  the range o f  the C onservancy’s interests.

T he gravel p it a t Swanscom be, w hich was generously presented tcTthe 
C onservancy by the A ssociated  P o rtlan d  C em ent M anufacturers L td., has 
yielded thousands o f  flint hand-axes o f  the O ld S tone Age and  the rem ains o f  
elephant, rh inoceros, deer, b ison, horse an d  extinct voles. I t owes its in te r
national fam e, how ever, to  the discovery there by M r. A. T. M arston  in  1935-36 
o f  fragm ents o f  a  hum an  skull w hich d a te  from  the A cheulean phase o f 
paleolith ic cu ltu re  an d  w hich are a t least 100,000 and  perhaps even 300,000 
years old. By studying the  finds, scientists are  able to  learn  a g reat deal abou t the 
na tu ra l env ironm ent an d  the m ateria l cu ltu re o f  our early ancestors, an d  it is 
h oped  th a t o ther finds m ay yet com e to  light, fo r som e o f  the gravel is still 
un  w orked.

T he C airngorm s N a tu re  Reserve is n o t only the largest in  G rea t B ritain 
bu t one o f  the  largest in E urope. Only p a r t o f  the area is ow ned by the C on
servancy an d  the rem ainder was included in  the Reserve by agreem ents w ith the 
ow ners. I t  is an  excellent a rea  fo r the study o f  pine grow th, since it contains 
rem nants o f  the F o rest o f  R oth iem urchus, an d  it also provides exceptional 
oppo rtu n ity  fo r the study o f  the ecology o f  m ounta in  birds, p lants and  insects, 
and high a ltitude m eteorology. A m ong the birds to  be seen in  the area  are the 
golden eagle, p ta rm igan , dotterel, snow bunting, greenshank, Scottish crossbill 
and  crested tit, while the anim als include the wild ca t and roe and red deer. 
Public access to  the area  is no t affected by its m anagem ent by the N atu re  
Conservancy*.

T here are, o f  course, m any m ore interesting areas in  the country  than  
could possibly be m anaged  as N a tu re  Reserves, b u t The N atu re  Conservancy 
is ab le to  safeguard  the best o f  the rem ainder by reporting  their scientific 
in terest to  the local p lanning  au tho rity— usually the P lanning D epartm ents o f  
C ounty  C ouncils— an d  this is then taken  in to  account if  any new developm ent 
is p roposed  there. T he C onservancy has no powers over these Sites o f  Special 
Scientific In terest, as they are term ed, b u t the advice it gives the P lanning Officers 
o f  the  local au thorities is often  instrum ental in  protecting  them  from  encroach
m ent.

T he C onservancy does n o t try to p ro tect all these areas merely fo r pro tec
tio n ’s sake. By studying the com position  o f  the p lan t and  anim al com m unities 
found  in them  m uch ecological in fo rm ation  should  be acquired, while the N atu re  
Reserves in  p articu la r will be the scenes o f  m any interesting research projects 
and have been ap tly  called “ open-air labora to ries” . The two m ain  centres o f  
research are  the research sta tions a t M erlew ood in  L ancashire and  F urzebrook  
in  D orset. A  num ber o f  interesting  schemes are already being carried  out, an d  
the in tro d u c tio n  and  spread o f  m yxom atosis have given rise to  two o f  these. 
A  team  o f bo tan ists are studying the effects th a t dim inished rab b it grazing is 
having on  the  vegetation, an d  ano ther study is being m ade o f  the effects o f  the 
reduction  o f  the rab b b it popu la tion  on the diet o f  the buzzard. M uch considera
tion  has also been given to  the herbicidal spraying o f  roadside verges, show ing 
th a t while the  p repara tions used have only a  lim ited effect in  contro lling  roadside  
weeds, they are m uch m ore harm ful to  a  num ber o f  interesting wild flowers. 
A m ong o ther in teresting  research being conducted  by the C onservancy is a  
detailed  study o f  soil conditions in  rela tion  to  a  wide variety o f  species o f  trees,

* The public have access to a number o f  other Nature Reserves, but in some cases only the 
holders o f  special permits can be admitted.
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an d  w ork  on the technique o f  stabilising  shifting  coastlines by m eans o f  suitable 
vegetation. M ost o f  this w ork  is being done by the C onservancy’s ow n scientific 
staff b u t o ther scientists are  m ak ing  valuable con tribu tions as well. T he C o n 
servancy is also encouraging research  along  ecological lines in  universities by 
m aking  gran ts fo r approved  projects to  m em bers o f  university staffs an d  by 
aw ard ing  scholarships to  ou tstand ing  students. I t is largely from  the la tte r  th a t 
the C onservancy’s ow n S taff are recruited.

T he C onservancy’s th ird  function— the p rovision  o f  advice— follows 
na tu ra lly  from  the second. G uidance is frequently  sough t by local p lanning  
au thorities w hen they receive developm ent proposals affecting th e  Sites o f 
Special Scientific In terest m entioned earlier; and  less frequently  they look  to  the 
C onservancy fo r advice on  the selection, estab lishm ent an d  m anagem ent o f  
L ocal N a tu re  Reserves*. G overnm ent D epartm en ts m ay also expect help on  
ecological m atters, and  the results o f  the w ork  on m yxom atosis, fo r exam ple, 
shou ld  be o f  assistance to  the M inistry  o f  A griculture, F isheries an d  Food . 
Everything is done, too , to  help individual m em bers o f  the general public 
requiring  in fo rm ation  and  advice. As the C onservancy’s experience lengthens 
an d  as the results o f  its research are form ulated , the am o u n t an d  value o f  the 
advice it can give, an d  the national significance o f  its w ork, will increase 
accordingly.

(This article is reprinted fro m  ‘The S tarfish ’, Ju ly , 1955, The Journal o f  the 
Association o f  School N atura l H istory Societies, by k in d  perm ission o f  the 
Editor).

B I R D  N O T E S  F R O M  L Y N F O R D  H A L L

The fo llow ing  item s have been ex trac ted  fro m  the 1954 and  1955 
Reports o f  the active and enthusiastic B ird  Club at the L yn ford  
H a ll Forester Training School in N orfolk, and are contributed by  
M r. N . W. Tulloch.

1954 REPO RT

Observation o f Species and Natural Nests
T he follow ing first dates o f  m igrant species were recorded by m em bers, all 

in  the vicinity o f  Lynford  H all:
1954 1954
23.3. R edshank 26.4. Sand M artin
27.3. ChiffchafF 26.4. T ree P ipit

5.4. Swallow 27.4. U nidentified  H arrier
13.4. C om m on S andpiper and 29.4. G rasshopper W arbler

unidentified p a ir o f  T erns 2.5. Y ellow  W agtail
17.4. N ightingale 2.5. R edsta rt
22.4. W illow  W arbler 3.5. Sedge W arbler
22.4. C uckoo 8.5. Swift
23.4. W heatear 9.5. R ed-backed Shrike
23.4. S tone Curlew 13.5. W hite th roa t
23.4. W oodlark 17.5. Blackcap
24.4. H ouse M artin 29.5. T urtle  D ove

* Local Nature Reserves have been established by the East Lothian County Council at 
Aberlady Bay, by the Lincolnshire County Council at G ibraltar Point and by the Cum berland 
County Council at Ravenglass Gullery.
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1953 
8 . 11.

14.11.
15.11.
15.11.
22.11. 
6. 12.

20. 12.

1954 
14.3.

Solitary m ale Siskin observed on Swaffham  R oad. 
G rea t G rey Shrike— Lakenheath.
Tw o W hooper Swans on S tanford  W ater. 
B lack-headed G ulls on S tanford  W ater.
O ne H ouse M artin , M elford Bridge, T hetford. 
O ne B ittern  a t D id ling ton  Lakes.
F o u r W hooper Swans on  S tanford  W ater.

W igeon, Teal, G adw all, M allard  and  T ufted  D ucks on D id ling ton  
Lakes.

23.3. O ne pair o f  C anada Geese— D idling ton  Lakes.
9.5. O ne R ed-backed Shrike near M undford  Cross R oads.

28.7. O ne H obby  Haw k.
T hree C an ad a  G oose eggs were hatched ou t by a b roody  hen. T he young 

b irds grew  successfully and eventually left the School Lake.

N atu ra l N ests
N est R ecord  C ards issued by the British T rust for O rnithology were

ed for the follow ing na tu ra l nests found by m em bers:
D ipper ................. 1 S potted  F lycatcher 1
Song T hrush 1 Swallow 3
R obin 2 R ing D ove 1
Hedge S parrow 2 W oodcock 1
W ren 2 Taw ny Owl 1
G reenfinch 2 G oldcrest 1
Pied W agtail 1 M allard
Reed W arbler 1 K estrel ...............
G rasshopper W arbler 1 Long-tailed T itm ouse 1
Sedge W arb ler .... 2 Jay 1
W illow  W arb ler 2
add ition  cards were com pleted for occupied nest boxes as follow

Coal T it 79
G rea t T it 47
Blue T it 17
W illow  T it 2
T ree Creeper 1
W ren 6

Birds Ringed in N atu ra l Nests
C oal T it 10 S tock D ove 1
Blue T it .... 10 C uckoo 1
D unnock 11 R edstart 1
L innet 12 K estrel 5
W h ite th roa t 3 Chaffinch 4
Y ellow  H am m er 7 H ouse M artin 44
Blackbird 4 Reed W arbler 4
Starling 9 M eadow  Pipit 13
R obin 5 Lesser W hite th roa t .. 1
G reenfinch 2 Spotted Flycatcher .. 4
Jackdaw 4 G rasshopper W arbler 5
T aw ny Owl 1 Sand M artin 4
Swallow .... 33 W hite W agtail 4
Sedge W arbler 11
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T he w hite w agtail, w hich rarely  nests in  B ritain , was recorded  afte r con
siderable pains had  been taken  in  its identification. W e feel reasonab ly  sure th a t 
we are correct. A ltogether 213 young b irds w ere ringed in  n a tu ra l nests.

1955 REPO RT
Observations of Species and Natural Nests

Below are the dates on  w hich m igran t an d  “ no t so com m on”  species were 
observed by m em bers in  the vicinity o f  L ynford  H all.

1954
10.10. G rea t C rested G rebe on  D id ling ton  Lake.
7.11. Teal and G adw all on  D id ling ton  Lake. N u th a tch .
7.11. F ieldfares an d  Redwings.
7.11. T ufted  D uck  on L ynford  H all Lake.

10.12. Buzzard a t Foulden.
11.12. 7 W hooper Swans. Teal an d  T ufted  D uck  a t S tan fo rd  W ater.
1955

13.1. P air o f  G rea t G rey Shrikes a t D ecoy, D id ling ton .
18.1. Jack  Snipe a t Decoy.
19.1. Lesser S potted  W oodpecker, S parrow  H aw k.
30.1. W igeon (20) a t D id ling ton  Lake.
20.2. B ram blings a t D id ling ton .
20.2. 1 G reen S andpiper a t D idlington.
20.2. Shoveler, P ochard  and  T ufted  D uck  a t Fow lm ere.
23.2. 1 Bullfinch, 1 N u thatch .

6.3. 20 W hooper Swans a t T hom pson  W ater.
20.3. B ittern a t L ynford  H all Lake.
24.3. P air o f  C anada Geese a t L ynford  Hall Lake.
31.3. S tone Curlew  a t B attle A rea.

1.4. Chiffchaff, Curlew.
11.4. Swallow.
16.4. R edstart a t Lynford  H all. W illow  W arb ler a t B randon  P ark .
17.4. Spotted  F lycatcher.
19.4. G rasshopper W arb ler, Sedge W arbler.
20.4. K ingfisher a t School Lake.
20.4. C uckoo.
22.4. H ouse M artin .
23.4. N ightingale.
27.4. Sand M artins.
27.4. W hite th roa t, B lackcap, G ard en  W arb ler a t H igh Lodge.

3.5. T urtle  D ove, Swift.
24.7. N ightjar.

A  pair o f  C anada Geese, p resum ably  the sam e pair th a t visited us last 
sum m er, nested on  the island on  the  School Lake. T hree young were hatched, 
one d isappeared , and  the rem aining tw o were successfully reared .

A  pa ir o f  M ute  Swans also selected the L ake fo r breed ing  operations. Six 
cygnets were hatched  b u t un fo rtunate ly  n o t one reached  m atu rity . O ther 
w ater b irds w hich nested  on  or alongside the L ake included M oorhens, C oots, 
M alla rd  an d  one D abchick.

Other Activities

A t the  end o f  A pril fo u r m em bers spent a  very in teresting  an d  enjoyable 
w eekend a t the  Blakeney P o in t B ird O bservatory . A ccom m odation  was-
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provided  by the N o rfo lk  N atu ra lists  Society in  the form  o f a  well-equipped h u t 
situated  o u t o n  the  P oin t. T he spring m igra tion  h ad  com m enced, which 
presented an  o p p o rtu n ity  to  use the H eligoland traps and  indulge in  som e early 
season “ ring ing” . T he extent o f  everyones’ en thusiasm  m ay be judged  from  the 
fact th a t a  W h ite th ro a t was trapped  an d  ringed a t 6.10 a.m . U nfortunately  the 
w ind was a  strong  westerly, w hich d id  n o t facilitate the arrival o f  large num bers 
o f  m igrants. D esp ite  th is five W hite th roa ts were trapped  and  ringed and  a pair 
o f  W illow  W arblers were the subject o f  a  near miss. A m ongst the m any birds 
observed during  the visit w ere: Sandw ich, C om m on and  Little Terns, O yster 
C atchers, D unlin , R inged Plover, R edshank, Shelduck and  W heatears.

B R I T I S H  B R Y O L O G I C A L  S O C I E T Y  F I E L D  E X C U R S I O N , 
A R N S I D E ,  W E S T M O R L A N D

By I. G . H A L L  
Foreman, Research Branch

T he A pril, 1955, m eeting o f  the British Bryological Society was held in 
W estm orland , w ith  headquarte rs  on the coast a t A rnside. Except on  M onday, 
18th A pril, w hen U llsw ater was visited, the areas studied lay to the sou th  o f  the 
L ake D istric t p roper. M ost o f  the country  visited was on  C arboniferous L im e
stone an d  in lcuded lim estone pavem ent, a type o f  te rrain  new to me and therefore 
o f  special interest. T he m ain  exceptions were Beech H ill W ood and  G lencoyne 
W ood, w hich are on  acid S ilurian fine sandstones o r shale. Even in  these 
localities, how ever, the presence o f  m ore basic conditions locally is betrayed by 
such calcicolous bryophytes as N eckera crispa, Tortella tortuosa, and  Ctenidium  
molluscum. M any  o f  the sites visited are classified as Sites o f  Special Scientific 
In terest un d er Section 23 o f  the N ational P arks and Access to  the Countryside 
A ct, 1949. N o tes on  the localities seen and  the m ain  species o f  bryophytes 
follow. T he full list o f  bryophytes recorded  is not, however, included in  these 
notes.

W ednesday, 13th A pril: Arnside K nott and M iddlebarrow W ood. (Between 
A rnside an d  Silverdale)

Arnside K nott, a  C arboniferous L im estone hill which rises to  522 ft., is only 
m oderately  sloping on  the no rth  side, b u t falls away steeply on the sou th  side in  
a  no tab le  scree slope. T he low er slopes, and also m ore locally the upper slopes, 
are tree clad w ith a  variety  o f  species. O f these E uropean  larch, Scots pine, and  
sycam ore are m ost abu n d an t. Som e o f  the w ooded areas on the upper slopes 
w ere evidently p lan ted  50 years o r m ore ago, bu t have lacked silvicultural 
tending. G enerally  the larch  and  Scots pine were no t im pressive in  height 
grow th o r form , though  this is n o t surprising  in  view o f the lim estone rock and  
the exposure to  the w inds o f  M orecam be Bay nearby. In  addition  to the areas 
presum ed to  have been p lan ted  there are also sm all patches o f  sub-spontaneous 
origin. These have been augm ented by n a tu ra l ash and  yew, the la tter locally 
dom inan t.

T he scree slope m entioned  falls a t abou t 30°-40° to  the ro ad  300 ft. below. 
A p art from  scattered  larch, w hich on  such an  exposed, ho t and  dry  slope are 
s tun ted  an d  m alform ed, there are  few trees. T he low erm ost slope, however, 
is dom ina ted  by  alm ost pu re  yew.
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B ryophytes o f  A rnside K n o tt are  n o t o f  special in terest an d  such species 
as occur are m ostly  calcicoles w hich grow  on  lim estone rocks. O n the scree 
slopes Ctenidium molluscum, Tortella tortousa, Fissidens cristatus a re  quite 
com m on. W here tree cover is available species ra th e r m ore dem anding  as to  
hum idity  are seen, such as N eckera crispa an d  the uncom m on R hytidium  
rugosum. I t  was hoped to  find Funaria calcarea, Tortella nitida, M etzgeria  
pubescens an d  Nowellia curvifolia. I should  no t be surprised  if  the first two 
proved  to  occur, b u t the la tte r tw o species are m ore likely to  be found  a t higher 
a ltitu d e  an d  un d er m ore hum id  conditions. O n the no rth  side certainly, 
clim atic conditions are less rigorous and  m any bryophytes occur, though  they 
are m ostly  com m onplace. O rthodontium  lineare, fru iting  profusely on  the boles 
o f  old larch, was o f interest, bu t this species is now  less o f  a  rarity  th a n  was once 
though t.

Middlebarrow Wood is a gently rounded  em inence rising to  297 ft. T he 
sou thern  h a lf  o f  the w ood, is on  lim estone pavem ent. M ost o f  the pavem ent 
w oodland  is o f  open and  scrubby natu re  w ith hazel, yew, an d  ash  locally 
d o m in an t o r co-dom inant. The evidence suggests th a t it represents a late stage 
in  the succession to  w oodland. A t the sam e tim e the deeper soils to  the no rth , 
w here the pavem ent gives way to  an  o rd inary  soil, have been p lan ted  w ith 
E u ro p ean  larch  and Scots pine, w hich is now  up  to  50 ft. in height. W ith 
these are also older oaks, possibly planted , possibly rem ains o f  the natu ra l 
w oodland . Som e o f  the larch and  Scots pine have succeeded in es tablish ing 
them selves on  the lim estone pavem ent, though  not a t a  g reat d istance from  their 
p resum ed origin. Rosa spinosissima , a  n o t uncom m on species o f  lim estone 
pavem ent, was noted , and  o ther w oody p lants occasionally observed were b irch , 
h aw tho rn  an d  sycam ore.

T he lim estone pavem ent bore a com plex o f  bryophytes in which the grikes 
o r cracks were colonised by calcicole species such as N eckera crispa, Tortella 
tortuosa, D itrichum flexicaule  and  Fissidens cristatus. O n  the surface o f  the 
pavem ent, w here acid hum us had  been form ed, p ronounced  acidiphiles included 
Pleurozium  schreberi, Polytrichum  piliferum , Frullania tamarisci an d  even 
locally Rhacom itrium  lanuginosum. Species o f  in term ediate  sta tus included 
Cam ptothecium  sericeum  in  g reat quantity , Thuidium tamarascinum, and  
A trichum undulatum. Orthodontium lineare, again  fru iting  abundan tly , was seen 
in  the p lan ted  w oodland  to  north . M ost no tab le o f  the hepatics seen was 
Riccia beyrichiana, a  species which in B ritain  is o f  no rth ern  occurrence.

Thursday, 14th April: Foulshaw M oss and Whitbarrow. (N o rth  Side o f  K ent 
E stuary , between G range-over-Sands and  K endal)

Foulshaw M oss is an  extensive area o f  deep peat, m ost o f  w hich is now  
being drained  and afforested by the F orestry  C om m ission though  m uch yet 
rem ains to  accom plish. M axim um  height above sea level is only 20 ft. an d  the 
very slight fall m akes drainage a difficult though  necessary task. M uch  o f  this 
m oss is devoid o f  tree cover, being dom inated  by M olinia, w ith such species as 
Eriophorum vaginatum, Juncus sp., M yrica gale, Ca/luna, an d  Sphagnum s 
generally presen t o r locally dom inant. W here drier conditions prevail there are  
extensive, though  n o t continuous, tracts w here birch  (B . pubescens), som etim es 
w ith Scots pine, has played the pioneer, w ith Calluna and  M olinia  as g round  
vegetation. I t seems likely th a t large scale m echanised drainage as practised 
elsewhere by the F orestry  C om m ission w ould prove w orthw hile, as th e  natu ra l 
p lan ts are, on  the whole, n o t unprop itious to  tree grow th.

A  large p ro p o rtio n  o f  the b ryophyte species are hepatics an d  include such 
genera as Cephalozia  and  Cephaloziella, w here the species are m inu te an d  require
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expert exam ination  under the m icroscope. I am  no t com petent to  list these, bu t 
paid  special a tten tio n  to  the Sphagnum  species, o f  w hich seven were found. The 
less com m on species were S. tenellum, S . quinquefarium, and  (quite a find) 
S .fim b ria tu m . These were no t seen often enough to  form  any conclusions as to  
the ir ecological affinities. T he com m oner Sphagnums, however, have fairly clear 
cu t hab ita ts  an d  afford som e guidance.

S. cuspidatum  grows in  deep pools and is frequently  subm erged. W here 
drainage is sa tisfactory  this species is absent. I was to ld  th a t it has a low 
m ineral requirem ent, is to le ran t o f  a wide range o f  acidity, an d  th a t in the 
ho llow -hum m ock bog types it occurs in the pools between the hum m ocks which 
occur in the first stage o f  the cycle. S', plum ulosum  avoids the deep pools and 
bogged places b u t does not occur on  th e  drier g round . It is perhaps in ter
m ediate between S. cuspidalum  and S. palustre, w hich affects drier ground as a 
rule. T o  judge  from  its associates this species is m ost plentiful where acidity is 
m arked.

S. palustre  is no t easy to  d istinguish from  S. capillaceum  in the field, but, 
allow ing for m istakes, was less com m on than  the la tte r species. I t occurred in 
the drier places an d  appeared  to  have a w ider range o f  associates than  did 
S. plum ulosum . S . recurvum  appears to  be a species m ore com m on in the w etter 
parts  and  to  have a fair to lerance as regards acidity. S. cuspidatum  was an 
associate in som e cases.

T he o ther m osses w ere com m onplace, though  the prom inence o f  Tetraphis 
pellucida, a  species w hich h itherto  I have associated w ith ro tting  wood, surprised 
me a little. It was com m on on dry peat an d  the sides o f  drains. Campylium  
polygalum  an d  Fissidens incurvus were looked for w ithout success.

Whitbarrow Woods are very extensive, an d  their exp loration  w ould require 
far m ore tim e than  was available. L im estone pavem ent, crag and  scree are  all 
represented , so th a t the te rrain  is varied. A dded to  this there are  a  num ber o f  
em inences, varia tions in slope and  aspect, sm all valleys, and  precipitous rock 
faces. O n the low er slopes in particu lar there has been planted a fair am ount o f 
larch, which is now, in places, up  to  60 ft. in height. O ther species planted  are 
oak  and  Scots pine. O n the higher slopes, screes, crags, and lim estone pavem ent 
na tu ra l hazel, yew, and  ju n ip e r are m ost evident. Over relatively large areas, 
hazel, especially on  the lim estone pavem ent, has form ed a com plete cover. 
Large single ash are frequen t with hazel, and  locally there is a superab u n d an ceo f 
sapling  ash  grow ing in the  grikes. A  p art o f  these w oods has recently been 
acquired  by the F orestry  C om m ission for replanting.

T he list o f  bryophytes seen is a long one and includes those o f  p ronounced 
acidiphile charac ter as well as calcicoles. Thus a t the form er end o f  the range 
Pleurozium  schreberi, H ylocom ium  splendens, and  Dicranella heteromalla  were 
com m only noted , and  a t the o ther end o f  the range Neckera crispa, Ctenidium  
m olluscum, D itrichum  flexicaule, Tortella tortuosa  and Campylium chrysophyllum.

Friday, 15th April: Beech H ill Wood, Longsleddale. (N orth  o f  K endal, near 
Shap Pass)

Beech H ill Wood, on the sandstones and  shales o f  the S ilurian system, rises 
steeply from  the floor o f  a valley trending  N .N .W .-S .S .E . to a  height o f  som e 
1,300 ft. O n the opposite  side o f  the valley a  height a round  1,700 ft. is reached. 
T he nam e o f  th is w ood natu ra lly  suggests th a t beech was once an  im portan t con
stituen t. N evertheless the only beech seen was o f  a very scrubby nature, sug
gestive o f  coppice origin. A p art from  the beech, which form  an  inconsiderable 
p ro p o rtio n  o f  the  p resen t w ood, there is a fairly well m arked  b and  o f  hazel
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associated  w ith  the  scree slope, w hilst ash  an d  oak  occur m ore often  in  the 
b locky an d  m assive rocks above the scree. T here are  also a few b irch  a n d  hollies. 
Below  the  w ood, b u t above the valley m eadow land, b racken  is locally dom inan t, 
reappearing  on  th e  steeper slopes above the tree line. A t these h igher treeless 
altitudes, how ever, a  Festuca-Agrostis sw ard  is dom inan t, w ith  Calluna 
appearing  chiefly on rocky slopes an d  in  gullies.

As evidence th a t som e basic rocks m ust be p resen t the  frequency o f  the 
follow ing calcicole mosses appears conclusive: N eckera  crispa, Tortella tortuosa, 
Ctenidium molluscurn an d  Fissidens cristatus. A  num ber o f  in teresting  b ryophytes 
associated  m ainly w ith alpine or sub-alp ine districts, w ere also seen such as 
Anoectangium  compactum, Am phidium  mougeotii, Rhabdoweissia denticulata, 
Plagiobryum zeirii, Bartram ia halleriana, an d  Campylostelium  saxicola. F ive 
Rhacom itrium  species were also  seen, as well as the expected rupestra l species 
o f  Andraea  an d  Seligeria.

S aturday, 16th A pril: H u tton  R oof C rag  and F arleton  K nott. (Between M iln- 
thorpe an d  K irby  Lonsdale)

H utton  R oof C rag, on  the C arboniferous L im estone near th e  new  D alto n  
F orest, is an  area  o f  com paratively  gentle all-round  slope while F arle to n  K n o tt 
has a m uch  steeper a ll-round  slope. B oth, how ever, ap p ear from  a d istance o f  
bleak an d  fo rb idd ing  aspect w ith  com paratively  little vegetation . In  sheltered  
hollow s an d  on the n o rth  side o f  em inences, large o r sm all, there are sm all tree o r 
sh rub  com m unities, w hich co n tra s t m arkedly  w ith  the a rid  pavem ent. In  the 
grikes o f  the lim estone pavem ent by far the  com m onest w oody species is hazel, 
w hich evidently plays a  leading ro le in  the course o f  na tu ra l succession. O n the 
flat pavem ents there is virtually  no  vegetation  un til som e cover has been form ed 
by the grow th o f  trees an d  shrubs roo ted  in  the grikes. O bviously the absence o f  
a  soil, the exposure, an d  the m ark ed  seasonal an d  d iu rnal ranges in  tem peratu re  
o f  the lim estone pavem ent com bine to  offer a  singularly  exacting hab ita t. In  
add ition  to  hazel the sm all w oody com m unities include jun iper, haw thorn , ash, 
sycam ore, row an  an d  holly. T he absence o f  larch, Scots p ine an d  oak  was 
no ted  in  re la tion  to  the  absence o f  nearby p lan ted  w ood land  such as is found  
a t M iddlebarrow  an d  W hitbarrow .

As m ight be expected th e  bryophyte com m unities were confined chiefly 
to  the deeper grikes w here th e  usual calcicole species previously m entioned 
occur, o r to  the g round  layer o f  w ooded areas. U nder tree cover, the acid 
hum us fosters acidiphiles such as Pleurozium  schreberi an d  Campylopus 
flexuosus. R a re r species associated w ith lim estone included Rhytidium  rugosum, 
Grimmia orbicularis (?), Tortella crispulum  an d  Funaria calcarea.

M onday, 18th A pril: Glencoyne W ood, Glenridding. (U llsw ater)
Glencoyne W ood, the p roperty  o f  the N atio n al T rust, is on  the  w estern 

side o f  L ake U llsw ater, w hich a t S tybarrow  C rag  is ab o u t 500 ft. above sea level. 
F rom  the  lake the steeply sloping valley side rises to  over 2,000 ft. T he low er 
slopes, to  ab o u t 1,000ft., a re  fairly well covered w ith a variety  o f  o lder natu ra lly  
regenerated  trees, including oak , b irch , ash, sycam ore, beech, E u ro p ean  larch, 
an d  Scots pine. A bove 1,000 ft. and  up to  ab o u t 1,500 ft., m ay be seen the 
rem ains o f  form erly extensive la rch  and  Scots p ine p lan ta tions. T here  is still a 
fair p ro p o rtio n  o f  larch  reaching to  40-50 ft., b u t Scots p ine w ere evidently 
felled in  quan tity  som e years ago. S tum ps o f  one fo o t in  d iam eter were seen 
ju s t below  the sheep wall a t 1,500 ft.

T he ground  surface is characterised  by num erous S ilurian  ro ck  outcrops, 
big an d  sm all, b u t elsewhere a soil o f  m odera te  dep th  has been developed. I t  is a
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ra th e r fine som ew hat silty red-brow n loam , though  to  w hat extent a leached 
A2 horizon  was present could  no t be determ ined. Som e windblow  was seen 
am ong birch  an d  larch.

T he cool eastern  aspect, high rainfall and  hum idity, presum ably long 
con tinued  open w ood land  environm ent, and  the num erous transitions between a 
developed soil and  bare rock outcrop  have com bined to m ake G lencoyne an 
area o f  exceptional bryological interest. T here is space here only for the choicer 
species, o f  which Ptilium  crista-castrensis was for me o f  greatest interest. By 
com parison  w ith its luxuriance in som e o f  its Scottish localities Ptilium  was here 
a m iserable representative. O ther mosses seen were Thuidium deliculatum  
am ong  sh o rt turf, Rhabdoweissia crenulata, Grimmiadonniana, Orthotrichumspp., 
Andraea  spp., and  O rtotheciwn rufescens grow ing on  rocks or in the clefts 
between rocks. H epatic species were especially num erous, including such good 
finds as Anastrepta orcadensis, Leptoscyphus taylori, Bazzania tricrenata, 
Cololejeunea microscopica, an d  Lejeunea patens. M ore basic rocks or perhaps 
flush conditions were evidenced also by the presence o f  pronounced  calcicole 
mosses or closed ash com m unities o f  local occurrence. In the rills flowing dow n 
th rough  the sho rt Festuca agrostis tu rf  th a t fine moss Scorpidium scorpioides 
was found in abundance, together with such as Dicranel/a squarrosa and 
Sphagnum  species.

Tuesday, 19th April: Barbondale. (N ear B arbon Village, north o f  Kirby 
Lonsdale)

Barbondale, on the east side o f the River Lune, is an east-west valley which 
rises w ith m oderate steepness to a height o f  abou t 2,000 ft. The floor o f the valley 
and  the northern  slopes up  to  a height o f  800 ft. are clad with straggling w ood
land, som e p lan ted  and  som e relict from  the natu ra l oak w oodland o f  form er 
years. A good p ro p o rtio n  o f  the oak has now  been felled, those rem aining 
reaching a height o f  approxim ately  50-60 ft. Y oung p lantations established are 
now  in the th icket o r pre-th icket stage and  include European larch and Sitka 
spruce as the chief species. W here these have been planted  in alternate six-row 
E uropean  larch, six-row  Sitka spruce m ixture, the superiority  in height grow th 
and  absence o f  failures in larch was m arked. O ther species which had  been m ore 
sparingly used were Scots pine, sycam ore, and ash. A m ong the sem i-natural 
w oodland , which was o f  open character, ash, birch, hazel, haw thorn, and 
Rhododendron ponticum  are general or locally abundant. There are also 
occasional specim ens o f  Picea glauca  which reach to  80 ft. o r more.

Bryologically the Silurian rocks and beck side o f  B arbondale were not 
really notew orthy, though  a good selection o f  the expected finds were m ade such 
as Amphidium  mougeotii, H ookeria lucens, Rhabdoweissia spp. and am ong 
hepatics Cononepholum conicum, M etzgeria conjugata, and  Pellia spp. O n the 
sandy stream  side detritu s the moss Barbula spadicea, identified by D r. W arburg, 
was a  nice find; locally it was abundan t in fruit.

T he gill runn ing  dow n from  B arbon High Fell was exam ined briefly, 
m em bers evidently feeling less actively disposed on this last sunny afternoon o f 
the foray. T here are few trees in the gill, except where extra deep incisem ent in 
the rock  has been m ade. Ash, sycam ore, row an, holly, Sa lix  sp., and haw thorn  
were all th a t were seen.

A p art from  the absence o f  purely w oodland bryophytes the species are 
m uch the sam e as in B arbondale. The only one deserving a special m ention 
was Tetraphis browniana, whose capsules by com parison with the m inute plants 
are rem iniscent o f  a m oored airship. Plagiobryum zierii, also in fruit, was 
ob ta ined  sparingly in shady wet rock clefts deep in the gill.
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A N O T E  O N  T H E  E C O L O G Y  O F  T H E  
L I M E S T O N E  P A V E M E N T  I N  W E S T M O R L A N D

By I. G . H A L L  

Foreman, Research Branch

T he th ree lim estone pavem ent areas visited in A pril 1955 w ere— M iddle- 
barrow  W ood (300 ft.); W hitbarrow  Crags (u. 500 ft.); an d  H u tto n  R o o f 
C rags (c. 800 ft.). A t all three, the lim estone pavem ent occurs on  level, or a t 
m ost, very gently sloping ground. A t W hitbarrow  Crags an d  H u tto n  R o o f 
Crags, as the nam es suggest, the pavem ent is m ore diversified and  in terrup ted  
by “ crags” , scree slopes and  em inences o f  varied height and  shape. T here was 
no significant difference in the dep th  o f  the “ grikes” o r gullies which, rarely, 
reached a dep th  o f ab o u t eight feet; o r in the w idth, which a t the m axim um  was 
scarcely m ore than  one foot.

T he least m atu re  area, in term s o f  developm ent tow ards a w oodland  or 
scrub w oodland  com m unity, was a t H u tton  R o o f Crags, which is a t the higher 
altitude and m ost exposed to  westerly w inds; it has com paratively  little p lan ted  
w oodland  adjacen t— and  this to  east— and is p robab ly  grazed by sheep. By 
com parison  the best developed area, M iddlebarrow  W ood, is a t the lowest 
altitude, w ith north-w esterly  aspect; it is p ro tec ted  to west by higher g round , is 
n o t grazed by sheep and  has closely adjoin ing p lan ted  w oodland. W hitbarrow  
C rags at the interm ediate altitude (c. 500 ft.) is a t an  in term ediate stage o f 
developm ent. H ere the lim estone pavem ent is su rrounded  by either planted  or 
subspontaneous w oodland and  there is no grazing by sheep; the aspect is 
p redom inan tly  easterly.

The proxim ity  o f p lan ted  w oodlands o f  E uropean  larch, Scots pine and  oak 
to  the M iddlebarrow  W ood lim estone pavem ent has resulted in these species 
being established am ong the natural scrub. This is so to  a greater extent th an  in 
the o ther two areas visited. O f the shrubs, hazel is by far the com m onest and  
locally has form ed dense thickets, effectively preventing the entry  o f  o ther w oody 
species, or, indeed, o f  m uch na tu ra l g round  vegetation. Yew is the com m onest 
na tu ra lly  occurring  tree, bu t a lthough  their average age is a round  fifty years, 
their height is no t often over 20 feet. O ther species are ash and  birch (Betula  
verrucosa), bo th  fairly com m on, and sycam ore. A  characteristic  small shrub, 
though  probab ly  confined to  the m ore open places, is the B urnet Rose (Rosa 
spinosissima). Jun iper, ano ther pioneer species, is o f  local occurrence; haw thorn  
is also present. Here, as a t W hitbarrow  Crags and H u tton  R o o f Crags, the 
g round  vegetation  includes species o f  p ronounced  acidiphile character as well 
as calcicoles. As exam ples o f  this contrast, the two mosses Fleurozium schreberi 
and N eckera crispa, the flowering plants Teucrium scorodonia an d  M ercurialis 
perennis, and  the ferns Dryopteris austriaca and  Aspienium ruta-mararia  m ay be 
cited. T he calcicole species occur m ostly in the grikes, whilst acidiphiles are 
com m onest on the pavem ent itself. It m ay be no ted  here tha t w oody species 
appear alm ost always to  grow  in the grikes and no t on  the pavem ent.

A t W hitbarrow  Crags also hazel is the dom inan t shrub , w hilst ash, 
sycam ore, birch  (Betula verrucosa) and  haw thorn  are com m on w oody associates. 
T he larger ash are m ore com m on on  the massive, blocky lim estone o f  the crags 
than  on the pavem ent. Small seedling and  sapling ash, however, are to  be seen 
locally in the grikes in g reat abundance, though  it is evident th a t they experience 
a  high m orta lity  rate , due to  shading out by hazel.

Yew is locally dom inan t, though  not to  the sam e extent as a t M iddle
barrow . I t appeared  to  be m ore com m on on  the low er scree slopes th an  on  the
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pavem ent. E uropean  larch  and  Scots pine have becom e established in places, 
b u t no t to  anyth ing  like the sam e extent as a t M iddiebarrow . O n the whole, 
though  the tree species are the sam e here as a t W hitbarrow , they less frequently 
form  local concentra tions, so th a t there is an appreciably larger area o f  bare 
lim estone pavem ent.

H u tto n  R o o f Crags, where developm ent to a w oodland  com m unity  is still in 
the early stages, presents a far bleaker aspect. H azel again is dom inant, but 
there are wide expanses o f  lim estone pavem ent, where practically  no other 
sh rub  or tree is yet grow ing. T here are also scattered  ash, sycam ore, rowan, 
haw thorn  and  holly an d  even, in the lee o f  sheltered knolls o r hollows, a fair 
num ber o f  these species. O n the whole, however, colonisation o f  the level, 
w indsw ept pavem ent p ro p er is n o t far advanced. O ne shrub which is m uch 
com m oner here th an  a t W hitbarrow  or M iddiebarrow  is jun iper, o f  w hich there 
is an  erect and  a p ro s tra te  form . T he la tte r type is com m onest in the open where 
shelter is absent.

H aving briefly ou tlined  the salient vegetative and  topographic features 
observed in these three areas an d  draw n atten tion  to such phenom ena as the 
acidiphile-calcicole com plex, it is convenient to  consider the possible course o f 
natu ra l developm ent an d  the ecological factors operative. The inform ation 
ob ta ined  is necessarily very scanty and  accordingly som e o f  the suggestions are 
conjectural.

O ne assum es th a t developm ent tow ards a w oodland com m unity is con
d itioned to  a large extent by the altitude, aspect, exposure, and  incidence of 
g razing and  this is borne o u t by the evidence so far adduced. I t w ould also 
appear th a t the nearness o f  p lan ted  w oodland  and  its direction is o f  som e 
im portance. T hough  colonisation  is largely in itiated  fortuitously, particularly  
by birds, the p lan ted  w oodland  affords an  im portan t reserve o f potential further 
colonists. T hus, although  the com m only-planted  E uropean  larch, Scots pine, 
an d  oak, play little p a r t as pioneers on the lim estone pavem ent, they are able, 
once a nucleus o f  n a tu ra l hazel has becom e established, to enter into the 
developing w oodland. In  this way, there is enrichm ent by species norm ally 
absen t in less fo rtunate ly  placed areas and , consequently, a  speeding up in 
developm ent.

I canno t pretend  to  give an accurate description o f  the actual course o f  
developm ent, bu t m utatis mutandis the b ro ad  outlines appear to  be as follows. 
On the flat areas between the grikes there is little colonisation initially except by 
rupestra l bryophytes such as Grimmia spp., Barbula spp. etc., which grow in 
crevices. I t is no t until som e tim e after the grikes have been colonised by shrubs 
and  trees, providing shade an d  som e hum us enrichm ent to  the pavem ent, th a t 
the non-rupestral bryophytes and  higher plants becom e established. Hazel, 
and to  a  lesser extent jun iper, are the ou tstanding  pioneer woody species; 
haw thorn  appears to  be ra th e r later. Looking dow n on an area o f  lim estone 
pavem ent at this stage, the im pression given is o f a flat, austere looking, white 
expanse o f  lim estone w ith discontinuous lines o f  hazel and occasional junipers 
o f  p ro stra te  type grow ing ou t o f  the grikes; rarely there may be an occasional 
ash or sycam ore.

W here the lim estone pavem ent is in terrupted by eminences there occur local 
colonies o f  w oody species, w ith a m ore diversified com position including holly, 
row an, and S a lix  caprea, the goat willow. A lm ost invariably, especially under 
the m ost exacting clim atic conditions, the northerly  side o f such eminences will 
support som e w oody vegetation in  sharp  contrad istinction  to  the sou th  side, 
w hich fo r long rem ains devoid o f trees or shrubs. Such eminences frequently 
have blocky m asses o f  lim estone between which ash  is som etim es com m on,
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occasionally  reaching large d im ensions before m any o th e r w oody species are 
present. Sim ilarly, sheltered hollow s frequently  su p p o rt a com paratively  
v igorous and  con tinuous cover o f  trees an d  shrubs.

O n the  lim estone pavem ent p roper, the g radual increase o f  hazel (in 
particu lar) leads to  the  shading o f  the once alm ost bare pavem ent. R o o t 
exp lo ra tion  an d  the decay o f  hazel leaf litter have, a t first, g reatest effect in  the 
shallow er grikes, w here a  soil up  to  a  foo t in  dep th  is developed. In  such soils 
M ercurialis pereim is  m ay be abundan t. O n the pavem ent w here a  very th in  
sk in  of, as yet, un leached  soil particles has developed, calcicole m osses such as 
N eckera crispa an d  Ctenidium molluscum, previously confined to  the  grikes, 
are enabled  to  grow  un d er the shade an d  h igher hum idity  afforded by the 
hazel. T he carpet o f  vegetation w hich form s is a t th is stage dom inated  by 
bryophytes an d  n o t un til the  soil has becom e deeper do flow ering p lan ts achieve 
m ore th an  local prom inence. T heir estab lishm ent as a con tinuous carpet 
appears to  w ait until, by the dea th  an d  decay o f  the m oss ca rp e t an d  fu rthe r 
w eathering o f  the lim estone, a th in  soil has developed. T he d ep th  o f  soil, 
exclusive o f  the black m or (or, m ore  correctly , in  K u b ien a’s term inology, 
L im estone M oder), is slight and, in m y experience, d id  n o t exceed a n  inch o r so 
on  the lim estone pavem ent p roper. W hat appears to  be a  highly characteristic  
feature o f  the M oder is the great frequency o f  sm all C ollem bola faecal pellets, 
w hich cover the low er surface and  im p art an  alm ost g ran u la r tex ture to  it. 
E arthw orm s appear to  be very rare , b u t E nchytraeids (sm all w orm s) are 
ab u n d an t. A s already m entioned, bo th  acid iphile and  calcicole p lan ts occur, 
som etim es together and  som etim es as local dom inan ts. T he grass Sesleria  
caerulea var. calcarea is very widely present, perhaps m ore so th an  any other 
species, w ith  the possible exception o f  Festuca ovina. T he widely ram ifying roo t 
system  o f  Sesleria caerulea b inds th e  m a t o f  vegetation  and prom otes fu rther 
w eathering o f  the lim estone.

W ith  the slow increase o f  w oody species, a type o f  scrubby w oodland  is 
achieved, as a t M idd iebarrow  W ood. A t th is stage, yew, ash, sycam ore, haw 
th o rn , and  row an  have been cited as the species m ost com m only  present, e ither 
in  m ix tu re  o r in  sm all locally dom inan t com m unities. P lan ted  w ood land  nearby 
allows such trees as E u ropean  larch, Scots p ine an d  oak  to  be represented . 
Even in  th is la te stage, however, the  w oody species, so far as my experience 
w ent, w ere still confined to  the grikes.

T he m anner in  w hich acidiphile and calcicole b ryophytes and  higher plants 
grow  together is w orthy o f  som e com m ent. D oubtless, the degree to  w hich a 
soil has developed and  hence the existence o f  acid an d  alkaline soil s tra ta  play 
an  im p o rta n t p a rt. D uring  the in itial stages o f  w eathering, only calcicole 
bryophytes can gain  sufficient foo tho ld  to  grow. O n the lim estone pavem ent 
p roper, especially w here the developing bryophy te  com m unities are subject to 
descication an d  rem oval by w ind an d  w ater, these early  stages o f  w eathering 
m ay be long continued . U ltim ately, w ith  the dea th  an d  decay o f  bryophytes, a 
th in  m o r o r L im estone M oder  develops, on  w hich such acidiphile p lan ts as are 
satisfied by a soil w ithou t m uch m ineral m a tte r are enabled  to  grow. C o n 
tem poraneously  the th in  underlying stra tum  o f now  w eathered lim estone affords 
sufficient soil dep th  for calcicolous p lan ts ; thus we have acidiphile an d  calcicole 
p lan ts side by side. Subsequent developm ent tow ards a w oodland  clim ax m ust 
often  be tow ards a  calcicolous w oodland , in  w hich ash  is dom inan t. In  the 
th ree areas described, the  lim estone appears to  be o f  very sim ilar type. E lse
w here, how ever, as a t  B arbondale, there are sm all ou tcrops o f  a  harder, less pure 
lim estone, approx im ating  to  a  calciferous sandstone. H ere the  evidence suggests 
th a t the  richer ash  w ood land  type w ould  yield to  th a t in  which oak  an d  birch
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are  dom inan t. T he developm ent postu la ted  w ould seem feasible since the 
harder an d  less pu re  lim estone w ould be w eathered m ore slowly and  the 
shallow er, coarser soil developed be m ore easily leached.

R E F L E C T I O N S

By JO S E P H  F. D U N C A N

W hat strikes one very forcibly in  visiting o ther countries in  Europe, is the 
difference in  the a ttitu d e  o f  farm ing folk to  forestry. In  this country  we tend to 
stress the  conflicting interests o f  agriculture and  forestry, and, in  the hill country 
o f  Scotland, it is n o t unusual to  find antagonism . In  general our farm ers tend 
to regard  w oodlands as a  nuisance, but, on the C ontinent, farm ers p lan t their 
land  w ith trees when they th ink  they will bring a better re tu rn  than  crops, o r 
w hen the land  canno t be p u t to any other use.

T h a t is no t to  say th a t farm ers and  foresters, on  the C ontinent, m ay not 
disagree, on  occasion, as to  the use to  which particu lar pieces o f  land are to  
be p u t; bu t there is recognition  on  b o th  sides th a t such differences can be 
adjusted , and it is rarely  th a t real an tagonism  arises. T he fact th a t farm ers find 
a place fo r trees on  the farm  m akes fo r understanding  o f  the foresters’ position.

T here are m any reasons fo r the a ttitude o f  farm ers to  w oodlands in  this 
coun try . W hen the land lo rd  and tenan t system  was general, the land was let for 
farm ing, bu t the landlords reserved the w oodlands, and  the gam e rights; and 
hence the conflict o f  interest. N o r was there any inducem ent to the tenant to 
p lan t since even in a long lease he could  no t hope to  secure a return . There was a 
com plete divorce betw een farm ing and  forestry. T he w oodlands had  no relation 
to  farm ing ; they were a  nuisance, harbouring  pests, which fed on  the crops, and 
som etim es on the stock. T he tenancy system no longer functions as it did, but, 
in  farm ing  circles, ingrained attitudes are m aintained long after the conditions 
o u t o f  w hich they arose, have disappeared. A nd m odern  forestry operations 
have entered  a new phase, which com m ends itself even less to the farm ing 
com m unity  although  it affects a relatively sm all section.

T he result o f  tw o wars and  the extensive felling, rendered necessary because 
the usual im p o rta tio n  o f  tim ber had  to  be suspended, left this country so 
denuded  o f  forests, th a t a  S tate forestry program m e became necessary. T hat 
p rogram m e could  only be im plem ented by w ithdraw ing land from  agriculture, 
an d  the in ten tion  was to  increase the area o f  w oodland on land m arginal to 
agriculture. T he task  was assigned to  the Forestry Com m ission, and  any 
S tate agency in this country  becomes a target which encourages shooting. 
H ow ever well the C om m ission m ay have functioned, and  we m ay expect it to 
m ake m istakes, ju s t as any o f  us are likely to  do, it was bound to  concentrate the 
opposition  to  forestry, an d  to  m ake it appear m ore form idable than  it is in 
reality. I f  a C om m ission has no t a soul to be saved, it has always a  body to  be 
kicked.

A Prescriptive Claim ?

T he need to  grow  m ore tim ber in  this country  was agreed when the p ro 
g ram m e was m ade ten years ago, and  the national trad ing  position  during the 
interval has m ade the need m ore urgent. I f  there is any land on  which tim ber 
can  be grow n w ithou t d istu rb ing  any existing farm ing, th a t land has yet to be
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discovered. T he idea is widely held th a t farm ing, any k ind  o f  farm ing, has a 
prescriptive claim  on the land, an d  th a t fo restry  should  begin only w here 
farm ing has left off. I f  th a t idea were accepted it w ould be qu ite  im possible to  
p lan  w oodlands efficiently, and  it w ould be im possible to  secure the a rea  o f  
w oodlands which the national policy has declared necessary. I t is n o t possible 
to  avoid  conflicting claim s and  so the best we can hope fo r is co-existence.

B ut should  farm ing be allow ed to  claim  a prescriptive right a t a ll?  A 
prescriptive claim  can only be m ain ta ined  when it can be show n th a t the best 
use is being m ade o f  the land. F o r  arab le  land  it is generally possible to  m ake 
good the claim , although , even there, som e parcels o f  land m ight be b e tte r in 
sm all w oodlands, an d  it is in te resting  to  observe the num ber o f  stock farm ers 
on arab le  land willing to  consider the value o f  w oodlands fo r stock shelter. 
W hen we get to  the  hills it is m uch easier to  challenge the claim  th a t the 
prescriptive righ t lies w ith  the sheep. I t is on  record  as the considered conclusion 
o f  the B alfour C om m ittee on Hill Sheep F arm ing  in  Scotland th a t “ F o r 
generations hill sheep farm ing has been carried  on  as a  fo rm  o f  extractive 
farm ing. S tored  fertility has been slowly exhausted, herbage allow ed to  
deterio rate , equ ipm ent allow ed to  w aste away. L ittle has been p u t back in to  
the land o r the equipm ent o f  farm s even in tim es when the industry  could  well 
afford it.” In  an o th er p a r t o f  the R eport, it is stated , “ T here are som e areas 
w hich can  have no econom ic fu tu re  fo r hill sheep farm ing even in  the m ost 
favourab le circum stances.” T h a t was in  1943, an d  since then  we have had  the 
H ill F arm ing  A ct under which the taxpayer finds h a lf  the cost o f  approved  
schemes o f  rehabilita tion . U ntil we have a  review o f  the w ork ing  o f  the Act, 
an d  o f  the response o f  the sheep farm ers to  the assistance they have received, 
the m ost we can  say is th a t they are still on p robation .

B ut any claim  o f prescriptive rights is an  entirely w rong app roach . T he hill 
sheep farm s are  on p robation , and  the up land  farm s are being kep t going by 
w hat is no  m ore than  first-aid subsidies.

A Social Problem

T h a t can n o t go on indefinitely, even if  we w ere willing to  con tinue the 
subsidies in  the hope o f  som ething tu rn ing  up. Som ething is already  tu rn ing  up 
w hich will dem and m ore positive action  th an  m erely to  keep things going as they 
are. T he young people are going away, because they believe they can  m ake a 
be tte r living aw ay from  the  uplands, an d  any intensification  o f  p ro d u c tio n  to  
provide incom es w hich w ould lessen the a ttrac tions w hich are draw ing  them  
now , w ould  aggravate the problem . T he uplands will also require rehab ilita tion  
and  th a t will require the regrouping and  am algam ating  o f  holdings, to  enable 
fuller use to  be m ade o f  new m ethods, an d  so p roduce m ore per m an to  provide 
the h igher incom es. M ore production , in  w hat will con tinue to  be stock-rearing  
country , m eans reducing the num ber o f  people em ployed on  up lan d  farm s. 
T h a t aggravates the social problem  o f  m ain ta in ing  a  healthy  com m unity  w here 
the popu la tion  is sparse, an d  as far as the young folk are  concerned, the exodus 
is m ore  a social p rob lem  th an  it is an  econom ic one. T he only occupation  
w hich can m ake use o f  the hills, an d  m ain ta in  enough  popu la tion  to  provide 
a social life to  w hich the young people in  up land  farm ing could  belong, is 
forestry . U nless we can  m ake a m ore realistic app roach  to  the w hole problem  
o f m ain ta in ing  up land  farm ing, the generations w hich succeed us will find no 
conflict o f  in terest betw een farm ing and  forestry, because there will be little 
farm ing left to  p u t fo rw ard  a prescriptive claim . T he choice m ay be betw een 
ranch ing  an d  forestry.



NUMBER TWENTY-FOUR 195 5 159

A Better Understanding
W hat is needed is a better understanding  on bo th  sides. The foresters were 

given the jo b  o f  p lan ting  the w idest area  they could  find, in the shortest time. 
They, naturally , looked fo r large blocks o f  land, and  were no t interested in 
sm aller w oodlands which could  be fitted in to  farm ing w ith the least disturbance. 
F arm ers were willing to  let land  w hich was o f  no use go to  the foresters, know ing 
no th ing  ab o u t w hether it was suitable for forestry. Som e o f  them  becam e quite 
en thusiastic  ab o u t shelter blocks, an d  asked why the C om m ission could not 
p lan t these to  suit farm ing. Instead  o f  getting together and  trying to find som e 
way o f  m aking the ir co-existence possible w ith the fewest points o f  friction they 
have conducted  their discussions a t the p itch  o f  their voices, an d  a t long range, 
ju s t like a F o u r P ow er m eeting. As long as we th ink  in term s o f large forests, 
w ith little con tac t w ith the great bu lk  o f  farm s, the conflict is m ore likely to 
continue. I f  farm ers w ould begin to  th ink  in term s o f  w oodlands it would be 
m ush easier to  see how  they could be integrated  w ith farm ing, and  if  the 
F orestry  C om m ission were able to  extend the help they are willing to  give to 
sm aller w oodlands, we should  find the an tagonism  softening. I am  n o t suggesting 
th a t the F orestry  C om m ission or any o ther agency, should do the w ork o f 
establish ing w oodlands prim arily  in the interests o f  farm ing. T hat should be a 
farm ing jo b , although  the Com m ission m ay help in an  advisory capacity. 
I f  farm ers and  foresters co-operate successfully in  m opping up the rem aining 
rabb its w hich m yxom atosis has not accounted for, and m aintain  their co 
opera tion  to  prevent any re-infestation  by rabbits, then the costs o f  establishing 
small w oodlands will be greatly reduced, and  the planting  and m aintenance 
sim plified. I f  we can  keep the rabbits under, there are m any sm all patches which 
could  be profitably  p lan ted , b u t which are quite ou t o f  the question, if they have 
to  be fenced against rabbits. W ith the increase in  the num ber o f owner- 
occupiers there is no  reason  why our new lairds should no t copy the advice o f 
the old laird  in the eighteenth century to  “ Aye be stickin’ in a tree.” I t was 
good  advice agriculturally  and  econom ically in the eighteenth century and it 
added grace to  a som ew hat grim  landscape. I t is still applicable on  all counts 
today.

This article fir s t  appeared in Scottish A griculture, W inter N um ber, 1955-56 
and is reproduced by k in d  permission o f  the Editor.

BO O K  REVIEW :

IN  T H E  W E S T E R N  H I G H L A N D S

By H. L. E D L IN  
D istrict Officer, Publications

I m ake no apology fo r selecting for review a  book on a non-forestry topic, 
fo r all o f  us have an eye on land th a t we feel should  be afforested, if the C om 
m ission’s goal o f  five m illion acres o f  productive w oodland is to  be achieved. 
A  glance a t the m ap o f  B ritain  suggests th a t the W estern H ighlands o f Scotland, 
extending for 250 miles from  C ape W rath  sou th  to the M ull o f  K intyre, should 
provide a fair share o f  the te rrito ry  we need. Interest in this region has recently 
been stim ulated  by tw o events, first the appoin tm ent o f a C rofting Com m ission 
to  deal w ith the particu la r problem s o f  the small farm ers o f the region, who hold 
their land  on  a  special system  o f  tenure ; and second, a declaration  by the
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F orestry  C om m issioners th a t they propose, over the next ten  years, to  carry  ou t 
som e 30,000 acres o f  new  p lan ting  in  crofting  d istricts w here there is need for 
som e alternative em ploym ent to the trad itional occupations o f  farm ing  and  
fishing. So the appearance o f  D r. F . F raser D arling ’s W est H ighland Survey—  
A n  E ssay in H um an Ecology, is very tim ely. This volum e o f  som e 450 large 
q u arto  pages is published by the O xford U niversity  Press a t the com paratively  
m odest price o f  30 s.; a  copy is available on  loan from  the Alice H olt L ibrary , 
and  it is all good  reading.

This is a factual survey o f  5 i  m illion acres o f  te rrito ry , w hich has taken  six 
years to  com plete and  has required  a staff o f  nine surveyors. M aps, graphs, 
tables, an d  statistics are all neatly m arshalled  in an  objective fashion. N ex t to 
no th ing  is said ab o u t the scenery th a t a ttracts  the sum m ertim e tourists , an d  if 
you are looking  fo r rom anticism  abou t the lone shieling and the m isty isle, you 
will no t find it here. But every acre o f  this fascinating  coun try  has been surveyed 
an d  classified by scientists w ho appear to  have set them selves one crucial 
question : H ow — if a t all— can m an con tinue to  survive, in any self-supporting  
fashion, along the w estern fringe o f  S co tland?

T he pic ture th a t em erges is little sh o rt o f  frightening. T ak ing  the people 
them selves as a yardstick  o f  p rosperity , it is show n that, outside the few small 
tow ns, the popu la tion  has been steadily declining for the past h undred  years. 
W hereas, over this period, the popu la tion  o f  Scotland  as a  whole has doubled , 
a d rop  o f  50 per cent is the general rule th ro u g h o u t the W est H ighlands.

Som e sm all islands now  hold  barely one fifth o f  their recorded m axim um , 
and  som e still sm aller ones have lost every soul, an d  are em pty  for the first tim e 
since the  S tone Age. F urther, the present pop u la tio n  is an  ageing one. I f  you 
had  gone to  Skye in  1861, you w ould have found  ch ildren  and  young people far 
ou t-num bering  the ir elders; today  the num bers o f  children  are insufficient for 
the replacem ent o f  the adults, so th a t still fu rther shrinkage o f  popu la tion  appears 
inevitable.

D r. D arling  outlines the changes in  husbandry  and  social custom s th a t have 
accom panied this decline, as well as the difficulties o f  tran sp o rt th a t m ake any 
revival, w hether o f  farm ing, fishing, or industry  so difficult a t the present day. 
H e  a ttrib u tes  the decline o f  agriculture to deep-seated ecological causes, such as 
the clearance o f  ancient forests, an d  the excessive substitu tion  o f  sheep for 
cattle. T he old subsistence farm ing has gradually  given way to  the provision o f 
w ool fo r a d is tan t com m ercial m arket, o r spo rt for landow ners who only visit 
the ir estates fo r a b rief annual season. O pportun ities for alternative w ork are 
few and hard  to  organise, and  the young and able m en and w om en are ap t to 
leave the ancestral croft for jo b s in  the cities, on  the high seas, o r anyw here in  the 
w ide w orld except the W est H ighlands. Little is said ab o u t m odern  forestry, but 
it is no tew orthy  th a t wherever a  d istric t is m entioned  wherein the F orestry  
C om m ission’s w ork is already under way, a m ore hopeful note is discernible. 
W e are em ploying enough people to  m ake a difference, perhaps a critical 
difference, between the v irtual abandonm en t o f  a tow nship  and  its con tinued  
life. T h a t m uch, it m ay be added, is ap p aren t even to  a casual traveller th rough  
the H igh lands; he sees new houses going up, instead o f  o ld ones falling dow n.

F oresters will realise, o f  course, th a t the ir w ork  is only one o f  several 
projects th a t m ust proceed if  new hope is to  be b rough t to  w hat D r. D arling 
term s “ a  devasta ted  hum an  hab ita t.”

They will also be the first to  recognise th a t com paratively  little o f  this 
rocky, m ounta inous, sea-indented zone is ideal coun try  fo r afforestation . 
P roblem s o f  tran sp o rt and  lab o u r supply are only too  obvious. Y et it m ay be 
th a t forestry  is the  key project— the only one th a t can  bring the benefits o f  stable
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alternative em ploym ent to  the crofter, and  shelter to  his land. T he fact tha t 
re fo resta tion  m ay be the clue to  resto ra tion  is suggested by the following 
passage in the  a u th o r’s C onclusion to  his chap ter on  the Ecology o f  L and  Use.

“ T he H ighlands as a  geologic and  physiographic region are unable to 
w ithstand  defo resta tion  and  m ain ta in  productiveness and  fertility. T heir 
h istory  has been one o f  steadily accelerating deforestation  until the great m ass o f 
the forests was gone, an d  thereafter o f  form s o f  land  usage which prevented 
regeneration  o f  tree grow th  an d  reduced the land  to  the crude values and 
expressions o f  its solid geological com position . In  short, the H ighlands are a 
devasta ted  countryside, and  th a t is the p lain  p rim ary  reason why there are  now 
few people and  why there is a constan t econom ic problem . D evasta tion  has not 
qu ite  reached its u tte rm o st lengths, b u t it is qu ite certain  tha t present trends in 
land  use will lead to  it, an d  the coun try  will then be ra the r less productive than 
Baffin L an d .”

T he m odern  Scots poet D onald  M acrae* once described his country as 
“ a  stone land, a  hard  land  o f  bone . . . lean survivor o f  ice an d  frost . . .”  and 
concluded: “ W e dwell on  the stiffening corpse o f  S cotland .” Such phrases were 
dism issed by m ost readers as a  piece o f  whimsy. But here in D r. D arling  we 
have a scientist, w ith a w orld-w ide repu ta tion  as an  au thority  on the H ighlands, 
arriv ing a t ju s t the sam e conclusion, and  basing his views on a searching physical 
survey. Yes, the gaun t bones o f  prim eval bedrock are beginning to  show 
th rough  the surface o f  fertile ea rth— not here and  there but over b road  expanses. 
C an we re-clo the them  w ith the flesh and  b lood o f  living forests ? The challenge 
is passed to us. W e already have thriving pioneer forests such as Barcaldine, 
G len R igh and  R atagan. I f  we could extend the share o f the forests to  one 
m illion acres, still occupying only one-fifth o f  the land surface, w hat a grand 
w oodland  th a t w ould be— an d  w hat a change it w ould bring to  the economics o f  
the W est H ighlands!

N O R W E G I A N  I D Y L L

By C. P. W IL D A S H  
Headquarters

T he sm all lake w hich we used to  visit was w ith in  twenty-five m inutes run  by 
m o to r car from  the centre o f  Oslo, and  was situated  on an  island ju ttin g  out 
in to  one o f  the backw aters o f  Oslo F jord . It was the property o f  a m an who was 
intensely anxious to  preserve the seclusion o f the place, which was thickly 
su rrounded  fo r the w hole o f  its perim eter by bullrushes, water-lily pads and 
conifers, m aking  fishing from  the bank  virtually im possible, or, a t the best, only 
prac ticab le a t the expense o f  a great deal o f  valuable spinning equipm ent. To 
ad d  to  the na tu ra l hazards the ow ner had placed subm erged ttee-trunks and 
lengths o f  w ire a t all po in ts where fishing from  the bank  appeared a t all feasible. 
These m easures n o t only d iscouraged poachers, bu t also furnished an  am ple 
supply o f  illicit fishing tackle for the fisherm an who was there with permission.

T he lake, like the fjo rd , was frozen hard  all w inter and  the w ater at the 
seaw ard end m ay have been slightly brackish  since our silvery spinners were 
soon  tarn ished  w hen used in th a t part. T he lake was approxim ately one mile

* In “ The Pterodactyl and Powhatan’s D aughter” , published in the collection. Modern 
Scottish Poetry  by Faber, London, 1946.
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long  an d  a half-a-m ile wide, split longw ays in the cen tre by an  island, thickly 
w ooded, and  by a dense bank  o f  reeds w hich housed hundreds o f  m allard  
during  the sum m er m onths. These reed-beds an d  the w ater-lilies m ade co n 
d itions ideal for pike, and, in spite o f  hard  w inters, to  a lesser degree for perch. 
T he pike grew to  an  im m ense size; their fins could be seen cu tting  the surface 
o f  the w ater in the deeper parts  o f  the lake as they hun ted  the m innow s in 
A ugust; the perch  form ed a  tinsel show er as they jum ped  from  the w ater to 
avoid  the on rush  o f  the larger fish. A t such tim es perch could  be taken on the 
sp inner w ith accurate casting ju s t ahead  o f  them . I landed one o f  3 lb. 14 oz. in 
th a t sum m er: he show ed no fight, an d  cam e to the boat like a  dog on a lead. 
T his fish was by no m eans a record, as the ow ner o f  the lake told me tha t he 
had  caugh t perch  as big as 5 lb. 4 oz. by netting  over tw enty years ago. Perch 
suffer m ore th an  p ike in frozen conditions, and  owing possibly to  the heavy 
w inters o f  recent years, the perch popu la tion  had since decreased as the pike 
had increased. Possibly also as the w ater had not been adequately  fished since 
before the war, the to ta l num bers o f  fish were g reater th an  previously, but 
feeding stuff was insufficient to  allow  them  to grow  to any reasonable size.

W hatever the perch situation , there was no shortage o f  p ike; unlike the 
m onster caugh t by trolling in T yrifjo rd  in 1951 which was said to  weigh 50 lb., 
the largest th a t we m anaged to  land did not exceed 5 lb. in weight, an d  none 
over 8 lb. had  ever been recorded  in the lake. H ere as elsew here they seem ed to  
take a large silver spoon as well as anything, and  a lthough  we fished on an  
average o f  once a  week, from  the tim e th a t the ice m elted in A pril until early 
O ctober, fo r tw o seasons, we had  only one b lank  day. It was no t, how ever the 
fishing alone th a t lent charm  to this place, bu t also the idyllic surroundings. 
T he island was sparsely inhabited , and  the th ick  cover o f  reeds and conifers 
w hich su rrounded  the  lake gave it a seclusion which m ust be un ique for fishing 
w ith in  easy reach  o f  a cap ita l city. In  one co rner a colony o f  g reat spo tted  
w oodpeckers had m ade their hom e in a  dead tree. A m oorhen— com paratively  
rare  in N orw ay— braved the pike-infested w aters w ith her brood . O verhead the 
terns w heeled an d  plunged fo r the small fish, while in the w oods the hooded  
crow s w inged in  sinister flight. In  the w inter a  pair o f  elk m ade the ir h eadquarte rs  
in  the w oods ro u n d  the  lake; evidence o f  their visit was to  be seen by the trees 
on w hich they h ad  brow sed, and  by their d roppings on  the shore an d  cm the 
island in  the lake w hich they visited as soon as the ice was th ick  enough to  bear 
their im m ense weight. In  the sum m er they d isappeared, presum ably  fu rther 
from  the tow n in to  th e  vast areas o f  virgin forest, w here the bear an d  w olf are 
still to  be found.

R ed squirrels ab o u n d  both  in the tow n and  in the su rround ing  countryside 
in such quantities th a t the N orw egian forestry au thorities have pu t a price on 
their tails. These squirrels are p rone to  great varia tions in co lour during  the 
au tum n  and  w inter m onths, when they shed their red sum m er co a t and  pu t on 
coats o f  co lour varying from  pale grey to  a  reddish-black w hich looks black in 
co n tra st to  the snow. I have never noticed such co lour varia tions in G rea t 
B ritain , and  consequently  w hen I arrived in N orw ay for the first tim e in late 
sum m er, th o u g h t th a t there m ust be a g reat num ber o f  grey squirrels an d  black 
m uta tions o f  the red  squirrel sim ilar to  those seen in the A ustrian  m ountains. 
This led to  som e confusion, an d  eventually caused me to  w rite a letter o f  apology 
to  no less an  au th o rity  th an  M iss F rances P itt. T here are, I th ink , no grey 
squirrels in  N orw ay, an d  although  bo th  black a n d  w hite m uta tions o f  the red  
squirrel w ere to  be found , they d id  not seem to  be a t all com m on. These 
m uta tions d id  no t, m oreover, seem  to have their incidence governed by la titude 
o r altitude, o r by any o ther geographical feature.
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A m ong the m ost com m on land-birds round  Oslo, the m agpie and  the 
hooded-crow  are so num erous th a t it is a w onder th a t any other birds at all can 
survive the ir depredations. In  spite o f  them , however, the variety o f small birds, 
bullfinches, rob ins, titm ice, flycatchers, nu thatches and  woodpeckers is very 
great. I noticed a pair o f  long-tailed titm ice during the w inter o f 1950-51, 
although  how  they survive the hard  w eather o f  N orw ay is a  mystery. The 
N orw egian  springtim e is m ade gay— alm ost row dy—-by the arrival o f hordes o f 
redw ings and  fieldfares, w hich sing their ra th e r repetitive song practically all 
night round  ab o u t m idsum m er, and  m ake sleep in a coun try  which enjoys only 
tw o or three hours darkness a t th a t tim e o f  the year exceedingly difficult. They 
pay for the ir “ frow ardness” how ever in the trap p e rs’ nets, and  are served up as a 
delicacy w ith c ranberry  sauce, labelled “ K ram svogl” on the menu. All parts 
including bones an d  head are eaten, and  a lthough  ra ther fatty, m ake a pleasant 
change o f  diet for those who have no conscience ab o u t eating these attractive 
little birds. Incidentally , the Scandinavians consider the pike and perch as 
tab le delicacies, a lthough  to  m y way o f  th ink ing  they are ab o u t as tasty, and 
o f  the sam e texture, as a dusty  pincushion!

S E V E N T E E N T H - C E N T U R Y  F O R E S T R Y  O N  
A H E R T F O R D S H I R E  E S T A T E

By W . O. W IT T E R IN G  
Executive Officer, Scottish Directorate

T ow ards the end o f  the seventeenth century, the then large estate o f Broad- 
field. stretching across N o rth  H ertfordshire between Buntingford and  H itchin, 
fell in to  the hands o f  one Jam es Forester who, unlike his father-in-law  from  
whom  he inherited  the property , took  an  active in terest in the efficient m anage
m ent o f  his estate and the tim ber production  o f his woods.

H ertfo rdsh ire was never a forestry county and in m odern times can only 
boast one sta te forest. Jam es Forester, unaided by any form  o f  planting  gran t or 
tax relief, was a keen silviculturist and kept detailed records o f  incom e and 
expenditure concerning all his forestry  operations. It is interesting to look a t 
these nearly 300 years later and  com pare them  w ith the present day position.

In  1604, the Broadfield w oodlands had supplied Jam es I w ith 663 tim ber 
trees for sh ipbuild ing purposes and  ou t o f  the saplings p lanted in  their stead, in 
his first year on the estate Forester was able to m arket 39 oaks and 3 ashes from  
Foxholes W ood near H itchin. He records th a t on 7th M arch, 1690, he sold a 
parcel o f  ash tim ber to  a firm o f  w heelwrights for 1 Id. per foot “ allowing 2 foot 
in 20 fo r the barlce upon  the m easure, and throw ing in 10 foot in  the whole 
bargain , w hereof I have received as E arnest 2s. and  one m oiety o f the rem ainder 
to  be paid a t the m easuring and  the o ther a t M ichaelm as next ensuing. His 
felling was carried  ou t on  piece-w ork rates— he w rites: “ Paid Beadle Senior for 
felling 5 Ash, 2s. 6d .” D isposing o f  the stum ps evidently presented no problem  
— “ Pd. for gunpow der to  rend ye ashen-roots, 3s.” N o p art o f  the trees was 
w asted, bark  peelers received 4d. the yard  and the bark  was sold to  a tannery. 
“ Received o f  T hom as F aw  o f H itchin, Tanner, the sum o f £15 3s. for 297 yds. o f 
B arke.” T he branch  wood was m ade up into faggots a t a  cost o f 10 a penny: 
“ Pd. W ill Beadle fo r m aking 90 faggots, 9d .; Pd. F inch for m aking 16 score o f 
k iln  faggots, 4s.”



1 6 4 JOURNAL OF THE FORESTRY COMMISSION

O ne o f  F o reste r’s first problem s in re-organising the estate w oodlands was 
th a t o f  conversion ; he found a saw -pit indispensable an d  soon  h ad  one con
structed  and  p u t in to  op era tio n : “ Pd. for saw ing 622 feet o f  R unn ing  W orke a t 
16d. ye 100, 8s. 3d .; Pd. for 70 feet o f  B reaking W orke a t 2s. 6d. ye 100, Is. 9 d .; 
Pd. T im  H um berston  fo r ending 39 bunch  o f  la th  a t 4d. per bunch, 12s.” T he 
w oods how ever w ere unab le  to  provide all the tim ber requ ired  on  the estate as 
he records: “ Pd. the B argem an for bringing 300 o f  deales to  W are, £3 .” (These 
presum ably  cam e up  the R iver Lea from  L ondon D ocks.)

H e carried  ou t a lo t o f  p lanting  in  the seven years before his untim ely d ea th  
in 1696 a t the early age o f  36, and  when the estate changed hands 160 years later 
a tim ber m erchan t ob ta ined  £2,000 for “ the finest o f  the trees” . He grew osiers 
on  som e undrainab le  g round  sou th  o f  H itchin  and  found a ready  sale for them . 
A  m agnificent double avenue o f  lime trees w hich led up  to  the house was p lan ted  
a t a cost o f  15d. per tree.

F o rest am elio ra tion  was high on  his expenses sheet an d  he paid  a t the ra te  o f  
4d. per foo t for hedging and  ditching. Pest con tro l was rated  a t Id . per ra t and 
2d. per m ole killed.

H e m akes little m ention o f  his staff though  he kept a special h and  “ to look 
to  ye w oods” w ho was assisted in ex traction  opera tions by his coachm an  who 
was paid  £4 per annum  “ to brew, goe to  carte, and  w hat I d irect h im .”

F orester received quite an  incom e from  the gam e on his lands and sold 
venison a t 5/- a haunch; hares fetched 1/-, pheasants Is. 4d. each and rabb its 6d.

N ow  there is little to  be seen o f  the glories o f  B roadfield; the m ansion 
house has been replaced twice, m ost recently in the early 30’s, an d  the village o f  
th e  sam e nam e has disappeared. M ost o f  the land is now  agricu ltural an d  lost 
to  forestry.

This article is based on the late R. L . H ines book  Relics o f  an  U ncom m on 
A tto rney , and is reproduced by k in d  permission o f  the publishers, M essrs. 
J. M . Dent.

O R N A M E N T A L S

By R. G . M U R R A Y  
Forester, W est Scotland

D ictionaries define the w ord o rnam en t as— th a t w hich adorns, anyth ing  
th a t adds beau ty— this definition is particu larly  ap t when applied  to  o rnam ental 
trees an d  shrubs, the add ition  o f  a  few decorative trees and  shrubs can  a lter the 
general view from  a  dism al and  depressing scene to  a veritable p ic ture,— very 
easy on  the eye.

N ow adays, there is such a plentiful selection o f  o rnam en tal species to  choose 
from , th a t it is surprising  to  find th a t very few o f ou r forests can  boast o f  any 
k ind  o f  collection, in  som e cases even very few differing species o f  trees; there 
m ay be perhaps, areas o f  un in terrup ted  Sitka and  N orw ay spruce only— a study 
in  m onochrom e.
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H ow ever, th e  rem edy lies in  ou r ow n hands, even if  we were confined to 
spruce we could  ad d  a  few from  the forty  o r so available, you can even have 
golden varieties! A side from  spruce there is such a g reat num ber o f  colourful 
species w ith varying shades o f  foliage, from  near w hite— through  golden yellow 
to  reds an d  blue, w ith m any  flowering types which can  provide sufficient shades 
to  m ake up  any co lou r scheme.

I t  is n o t in tended  th a t we should  b an  the tim ber trees, b u t if  we p lan t one- 
hundred -th o u san d  o f  those, surely we can  afford to  p lan t one-hundred 
o rnam entals  to  b righ ten  the landscape, an d  com e to  th ink  o f  it, they have other 
uses— educational an d  experim ental, an  odd  new  tree m ay sometim es develop 
in to  ra th e r  m ore  th a n  m ere ornam ental. In  1831 a  new  species o f  spruce 
heralded in  as Picea m enziesii was p lan ted  in  gardens, and  fifty years la ter in 
p lan ta tions— an d  now — as Picea sitchensis, o r S itka spruce, it provides the 
hom e m ark e t w ith  a n  ever increasing am o u n t o f  very valuable tim ber. Probably 
som e o f  o u r p resen t day  “ new trees” m ay well hold the m ajority  in future 
p lan tations.

I  w ould p resum e th a t in  the m ajority  o f  forests and  especially in the case 
w here old p rivate estates w ere incorporated  in to  Com m ission areas, there would 
be a  sm all existing collection o f  ra re  species, and  in  som e instances very rare 
p lan ts  indeed; u n fo rtuna te ly  qu ite  a  num ber would be overlooked, some 
accidentally  cu t dow n, overp lan ted  o r otherw ise lost.

Som e tim e ago w hilst going th ro u g h  an  old garden, I drew  the atten tion  o f 
the gardener to  a  so litary  bram ble  stem  w hich was trailing ou t from  under an 
overgrow n rho d o d en d ro n . H is com m ent was, th a t he w ould have to  clear up 
the undergrow th  som etim e! This bram ble was Rubus biflorus, an  Indian species, 
I suppose th a t if  the  gardener h ad  carried  o u t his in tention, he would have 
finished the life o f  th a t p articu la r plant.

In  m y op in ion  it is wise to  catalogue all the select species th a t m ay be 
found  in the forest area, including those discovered in  out-of-the-w ay corners 
o r in farm  fields. A  list can  be m ade up  w ith the nam es and  location o f  each; 
this can  be very helpful a t tim es o f  seed collection. F u rthe r species can be 
added  from  tim e to  tim e w hether p lan ted  fo r am enity, silviculture, o r ju st local 
in terest. M any nurseries have a collection o f  flowering shrubs available for 
am enity  p lanting . T o gain  a num ber o f  different species is preferable to  an 
over-accum ulation  o f  only one o r tw o,— even the  loveliest o f  plants will lose 
in terest i f  m et w ith  a t every turn.

I f  p lan ts are n o t ob ta inab le from  ou r ow n nurseries there is always th a t 
sm all vacan t co rner in the  garden  where a few seeds can  be raised— to see how  
they get on, o r tested  to  find ou t if  they can w ithstand our climate. Interested 
friends and neighbours m ay supply cuttings or seed. O f course there are various 
m ethods o f  acqu iring  new  trees. I am  to ld  th a t the gentlem an who introduced 
th e  M onkey  Puzzle filched the seed (nuts) from  his plate whilst having dessert 
dow n in  S ou th  A m erica— it was an  official luncheon too!

W here there is an  existing collection o f  the lesser-known trees and shrubs 
w ithou t nam e-tags— and  very few have— the identification is sometim es tough 
going. O ld nam es persist and  catalogues are a bit mixed, listing the old nam e 
and the new  as tw o entirely  different plants. This can be sorted out w ith a  little 
care an d  study an d  checked up  w ith a  botanical authority . In  som e cases plants 
m ay have a label quo ting  num bers, and letters; those as a rule are register 
num bers m ade a t the tim e o f  collection. This num ber is a means to  identification 
and should  be preserved.
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B ooks dealing  w ith  trees and  shrubs are readily  ob ta in ab le ; au tho rita tive  
an d  descriptive w orks o f  th is type usually  give characteristic  an d  distinctive 
features w hich help w ith  the  identification  o f  the various species a n d  varieties. 
W ith  a  good  b o o k  w hich gives a fairly  u p -to -da te  an d  com prehensive list, it is 
com paratively  easy to  w ork  o u t a n d  identify  your actual specim en by elim ination .

W hen p lan ts are definitely identified they shou ld  be labelled. Types o f 
labels range from  elabo rate  em bossed b u t expensive affairs dow n to the strip  o f  
o ld  lead, w ith  the  nam e scratched  on  w ith  a nail— crude b u t none the less 
effective, an d  practically  indestructib le. Labels shou ld  be a ttached  to  the p lan t 
by m eans o f  a  loose loop  o f  wire. Incidentally , the  em bossed alum inium  labels 
th a t anyone can  m ake w ith a penny-in-the-slo t m achine on  a  railw ay s ta tio n  are 
very cheap, an d  very durable.

M ethods o f  arrangem ent are  varied. A t one tim e each  estate  w ould  have a 
P ine tum ; this was usually a  piece o f  land  set aside to  con ta in  exam ples or 
specim en trees o f  pine, spruce o r cypress, etc.— a type o f  conifer garden  or 
p rov ing  ground. A n o th er term  was A rb o re tu m ; this could  con ta in  a large 
collection o f  tree species, each tree set well ap a rt in o rder th a t it w ould show  true  
fo rm  an d  hab it, a t the sam e tim e im proving the possibility  o f  seed collection. 
This type o f  tree garden was, fo r educational purposes, a m ine o f  in fo rm ation  
a n d  everlasting in terest. Som etim es as a  safeguard, trees were p lan ted  in groups 
o f  three, th a t is— three o f  each species, so w hen they becam e established the 
p o o re r trees could  be rem oved, leaving the health iest an d  best tree.

G roups and  individual trees o r shrubs p lan ted  a t intervals a t roadsides or 
odd  corners o f  p lan ta tions can  be very effective fo r am enity  purposes, ra th e r 
scattered  perhaps, b u t in  this way species can  be suited for soil cond ition  and 
ligh t o r shade requirem ent.

N um bered  am ongst the trees an d  shrubs are m any dw arf, stun ted  o rcreep ing  
types w hich have their uses in  th a t they m ay serve to  o rnam en t som e unsightly  
ru in  or b roken  wall. W e all know  the value o f  Cotonecister horizontalis w hich can 
give good  evergreen cover, w ith  the added  a ttrac tio n  o f  bright red  berries in  
w inter. T he only danger in  this d irection  is th a t som e o f  the creeping or clim bing 
types can  go ju s t to o  far— if they get o u t o f  contro l.

I  have seen Polygonum baldschuanicum, cred ited  w ith a g row th  o f  tw enty 
feet per year, covering old dead trees w ith a p ro fusion  o f  w hite b lossom — quite 
a  show, an d  very p icturesque. This p lan t can  well be any th ing  bu t o rnam ental 
if  allow ed to  ro m p ; though  n o t tru ly  a  sh rub  it serves to  illu stra te  th a t the m ore 
ram p a n t types should  be avoided.

T here  is a general m isconception th a t exotic (foreign) p lan ts m ust be 
unhardy , and therefore require  to  be pro tec ted  from  frost an d  exposure, w hen 
in  fact, m any  p lan ts im ported  from  C hina, Ind ia , and  Ja p a n  are  very hardy  and  
well suited  to  exposure as the ir original h ab ita t m ay have been a very high and  
snow -covered elevation. Q uite  a num ber o f  varieties rem ain  un tried  because 
they are considered weak, tropical, o r n o t o f  im portance as a tim ber tree.

T here  m ay be varied opinions as to  the type o f  p lants th a t shou ld  be p lan ted  
fo r o rnam en tation , b u t if  we p la n t a  few Leycesteria form osana, som e o f  the 
Sorbus g roup  o f  the Pyrus genus, an d  som e Stranvesia davidiana, we can  a t 
least earn  the thanks o f  the birds by providing som ething to  sustain  them  over 
the  w inter m onths, and  the thanks o f  th e  w ayfarer by provid ing  a  gleam  o f 
co lour to  brigh ten  grey skies.
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DIRECTOR: 
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Kennedy, J. B. (Sales, Utilization)
M ackenzie, G . I.
Stocks, J. B.
Batten, Brigadier S. A . H.

Richardson, M. C.
Sandwell, A . C . (Lightmoor, Dean Forest) 

Hinds, E. S. J.
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Baldwin, F. C . Gower, E.
Brimmer, S. H. Horsham, Miss J.
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E N G L A N D , N O R T H -W E S T  C O N S E R V A N C Y

U pton Grange,
Upton Heath, Chester,

Cheshire 

Telephone: Chester 24006-7

C . A . J. Barrington 

Chard, J. S. R ., Raven, W. J. (Estate);
Conder, E. M.

Jackson, W. V ., M ansfield; Roberts, W . G .,
Shifnal; Chard, R ., Kendal.

Christie, A . G ., Shifnal; Coulson, T . W . G ., Nottingham ; 
Crosland, J. V ., K endal; Fletcher, J. R ., Flynn, A . E. G ., 
Lapage, C . L., Leslie, J. E., M anning, P. H ., Grizedale 
(Estate); M oir, D . D . (Estate); M itchell, T . C ., Carlisle; 
M unro, N. S., Cockerm outh; Orrom , M. H., Shifnal; 
M alcom , D . C ., Mansfield.

Mester, R. R.

Fasnacht, A ., H aynes, W . S., Priestly, J. B., Kendal. 
Steele, J.

Buck, A .

H E A D  F O R E ST E R S  

Adam s, I., M ortim er; Jones, H. W ., Delam ere; Simpson, G . A ., Clipstone.

F O R E S T E R S , G R A D E  I

Guthrie, F . H., K ershope; G william , G . T . S., Beeston; H all, D ., C annock; 
M organ, L. G ., Cannock; M orley, D . S., G rizedale; Parker, F . H ., Longtow n; 
Rees, T . J. R ., W alcot; Shelley, W ., M ortim er; Tucker, E. J., K inver;
W alton, W ., Thom thwaite.

F O R E S T E R S , G R A D E  II

A llcock, M . S., G rizedale; Anderson, R. D ., G reystoke; Atkinson, I. D ., Ennerdale; 
Attenborough, T . J., Longm ynd; Axtcll, D . W ., Cannock;
Backhouse, C . H ., G rizedale; Bennett, H ., Delam ere; Brandon, J. W ., M ortimer;
Close, F ., Grizedale; Coates, W. E., Thom thw aite; D avis, P. P., Packington;
D ay, J., Charnw ood; Francis, E. R ., Kershope; Fuller, H., Blengdale; G arner, W ., Sherwood; 
G rant, W ., Thom thw aite; H all, W ., Sherwood; H arvey, D . R . Sherwood;
Hodgson, C . A .,B a w try ; Hughes, D . J., G isbum ; Jones, E., Inglew ood; Keens, D . W ., D alton; 
Lloyd, J. C ., M ortim er; M acM illan, J. R ., Swynnerton; M orrill, W . H ., H ope;
M orris, J., M ortim er; M urray, M ., H ardknott; Nelson, D ., Ennerdale;
Pemberton, F ., Spadeadam; Power, R . J., Thom thw aite; Prickett, R. J., M ortim er; 
Rowlands, I. G ., Sherwood; Sarsby, O. R ., Sherwood; Stockley, G . H., Kinver;
Stokoe, J., M ortim er; Thom as, D . R ., Sherwood; W alsh, D . H., G rizedale;
W ilson, W . J., B agot; W ood, P., Oakam oor.

E N G L A N D , N O R T H -E A S T  C O N S E R V A N C Y

Briar House,
Fulford Road,

Y o rk

Telephone: Y o rk  4684

C. A . Connell 
Petrie, S. M.
Portlock, W . J. J. (Estate)

D ent, T. V ., M aund, J. E., Selby, B. C., 
Smith, W . T ., Hexham.

c o n s e r v a t o r : 

d i v is io n a l  o f f i c e r s :

d i s t r ic t  o f f ic e r s  i :

c o n s e r v a t o r : 

DIVISIONAL OFFICERS:

DISTRICT OFFICERS i :

DISTRICT OFFICERS I I :

CONSERVANCY ENGINEER': 

ASSISTANT ENGINEERS: 

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:
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A llison, B. J., Bellingham; Barrett, F. D ., Bell, H. W . 
Kielder; Crowther, R . E., Pickering; Forrester, S., 
Chopwell; Grayson, A . J., W akefield; Langley, P. J., 
M acD onald, I. A . D ., Marshall, I. R . B., Piper, R . J. 
(Estates); Rix, A ., R ipon; Rowan, A . A ., Rothbury; 
Thallon, K . P., Helmsley.

Preston, G . W.

W ortley, A .

Chaplin, L. A .

W haram, J.

H E A D  F O R E ST E R S  

Beasley, G . F ., Helmsley; G ough, W . R ., A llerston; Sharp, G . A .

F O R E ST E R S, G R A D E  I

Brown, W . C ., W ark; Bolam , T . W . B ., Rievaulx; Chisholm, J. D ., Langdale; 
D aglish, T . E., Hamsterley; Fawcett, E., Londesborough; Frank, H., Rosedale; 
F ox, T . F ., K ielder; G ilson, R. B ., C aw ood; Gledson, J. G ., Rothbury;
Harbin, W . B., W ynyard; Hislop, J. J., H arwood; M cCavish, W . L., Redesdale; 
Marsh, E. W ., Selby; M arshall, J. A ., W ark; Snowdon, L., Allerston.

F O R E S T E R S , G R A D E  II

Adam s, G ., C leveland; Ainsw orth, P. H., Holmfirth; Baird, R . L., Skipton;
Bartlett, R. F. E., Rosedale; Bewick, T ., Slaley; Bowns, A ., W hamcliffe;
Charlton, E., W idehaugh; Cum m ing, J., Jervaulx; Featherstone, C ., Ampleforth;
Fowler, N. L ., R ay; H eckles, M ., Hamsterley; Hird, J., Arkengarthdale;
Johnstone, T ., H am bleton; Judge, J. M ., Redesdale; M acdonald, R ., Kielder;
M artindale, J. M ., O sgodby; Mennell, J., Langdale; M etcalfe, J. E., Allerston;
Parker, G . W ., Chopw ell; Reid, D ., Allerston; Salmond, M. P., Doncaster;
Scott, J. J. O., Kielder; Simpson, C. N ., Kielder; Stanley, W. E., Allerston;
Stephenson, F., Am pleforth; Stokoe, G ., Slaley; Straughan, J. G ., W ark; Tait, J., Kielder; 
Taylor, G . E., Cleveland; Telford, J. W ., Rothbury; Terry, T. N ., Thompson, L. T. J., Kielder; 
Turnbull, M. T ., K ielder; W oodcock, F. A ., K idland; W oodward, F. G ., Scardale;
Young, R. E., Kielder.

E N G L A N D , E A S T  C O N S E R V A N C Y

Brooklands Avenue,
Cambridge

Telephone: Cambridge 54495 

G . W . Backhouse
Ballance, G . F., G ood, F. G . (Estate); Payne,|S. R.

G rant, D ., Haldane, W . D ., Thetford;
H alton, K ., Rogers, S. W ., Thetford.
Brett, I., Aylsham , N orfolk; Chapman, E. S. B., Hitchin; 
Crawford, R., Princes Risborough; Davidson, J. L., 
Princes Risborough; Harker, M. G ., Hobbs, W . F., 
(Estate); Kendal, R. H., Northampton; Kennedy, J. N., 
Ipswich; Kirton, I. W ., Thetford; M ackay, D ., Grantham , 
Pryce, T. S., Searle, H., Lincoln; Small, D ., Aylsham ; 
W ildash, J. T ., Woodbridge.

D ufton, F. G .

C ook, G . O.

Clark, G . H.

Affleck, R. J.

CONSERVATOR: 

DIVISIONAL OFFICERS I 

DISTRICT OFFICERS I :

DISTRICT OFFICERS I I :

CONSERVANCY ENGINEER: 

ASSISTANT ENGINEER:

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:

DISTRICT OFFICERS I I :

CONSERVANCY ENGINEER: 

ASSISTANT ENGINEER:

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:
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H E A D  F O R E ST E R S

Anderson, J. T ., Thetford; Button, G . H., Eynsford, H olt, Swanton;
Hale, W . J., H azelborough; Heavener, C ., Princes R isborough; Redford, C . W ., T hetford; 
Sm ith, J. J., T hetford; W ellington, C . R ., Rendlesham, Tunstall, D unwich;
W yatt, L ., Kesteven; W illiams, J., Rockingham .

F O R E ST E R S, G R A D E  I

A dam s, H., Laughton; Bewick, R., Rendlesham; Birkitt, A ., Thetford;
B loor, C. A ., Rockingham ; Cam eron, A ., Butley; C lark, J. F ., Salcey;
Hall, V . B ., W igsley; Jones, F. B ., K in g ’s; Jones, G ., Bardney; Lawson, G . E., Thetford; 
M arshall, D . F ., W illingham ; M arston, W . H., Pytchley and Y ardley; M itchell, A . L., Bourne; 
M orris, A . M ., Rockingham ; Pritchard, R ., Swalfham ; Salisbury, E. J., Thetford;
Steel, W. H., Tunstall.

F O R E S T E R S , G R A D E  II 
A cott, E. J., Rockingham  (Bedford Purlieus), Nassburgh; A xten, G . B., T hetford;
Beard, B. W ., Am pthill; Bum ie, H. W .,Thetford; D eal, W ., Thetford; Eckton, J. A ., Bardney; 
Field, H. C ., Thetford; G racie, A ., Thetford; H ardy, R . B ., Burwell;
Harker, A ., Rockingham  (Apethorpe); Hendrie, J. A ., Kesteven; Hinton, F .I.,T h etfo rd ; 
Ingram , L. D ., T hetford; Johnson, H., Chilterns; Keeler, B ., Bernwood;
K in g, S. G ., Hevingham ; Leutscher, E. H., Thetford; Ling, J., Kesteven;
Liddington, C ., H azelborough; M oulden, D . J., W alden; M uggleton, H. G ., Thetford; 
M cLeod, E., G ayw ood; Parker, J. W ., D unwich; Parlett, H. F ., W aveney;
Pyw ell, A . C ., Thetford; Roberts, G ., Thetford; Schofield, R ., C hiltem s; Shinn, F ., Thetford; 
Sm ith, W . P., Shouldham ; Stott, W . S., W alsham ; Trussell, J., Chiltem s;
W hite, S. L., Bram field; W illiams, J. H., Thetford; W oodrow , R. B., Thetford;
W oollard, R . C . P., T hetford; Yeom ans, F. W. J., Thetford.

E N G L A N D , S O U T H -E A S T  C O N S E R V A N C Y

“ Danesfield” ,
G range Road,

W oking

Telephone: W oking 2270-1 

R . H. Smith

D ixon, E. E., Garthwaite, P. F.

Snook, K . R ., (Estate); W ilson, J. F .

Burton, E. S. V ., W inchester; C ooper, D . J., Farnham ; 
D annatt, N ., Farnham ; Johnston, D . R ., A sh ford; Keen, 
J. E. A .,R ead in g; Lindsay, F. W ., Lewes; Mithen, D . A ., 
A shford; Spencer, A . J., Lewes; Sutton, A . R ., 
Chichester; Troupe, L. C ., F am ham ; W eston, F., 
Winchester.

C rawford, P. C . R. 
s e n io r  e x e c u t iv e  o f f i c e r : G ulliver, H. W.

HIGHER EXECUTIVE OFFICER: Overy, J. S. V.

H E A D  F O R E ST E R S
B rook, J. W ., Slindon; D avies, D . J., Hemsted; K ing, B . H., Arundel;
Lingw ood, N . J., Bramshill.

F O R E ST E R S, G R A D E  I 
A m o tt, W ., A ndover; Aston, T . H ., Challock; Cooper, J. H ., Bedgebury;
C ross, L. G . F ., A lice  H olt; D avy, J. H., Abinger; Francis, R . E., Chiddingfold;
H yett, S., Shipboum e; Laney, H ., Queen Elizabeth Forest; M iddleton, W . F. C ., Arundel;
W atkins, S., Lyminge.

CONSERVATOR: 

DIVISIONAL OFFICERS: 

DISTRICT OFFICERS I : 

DISTRICT OFFICERS I I :

ASSISTANT ENGINEER:
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F O R E S T E R S , G R A D E  II 

A w bery, P. P., Southwater; Barden, J. T ., St. Leonards; Barling, F. C ., Vinehall;
Bashall, J. R. C ., Orlestone; Cooper, J., M arden; Cordery, E. B., Maresfield;
D rake, F. H., A lice  H olt; Forrest, A . H., W itley; Freeth, A . J., Bishopstoke;
Hann, F. G ., Hursley; H arvey, K . B ., M icheldever; Henderson, J. R ., Brightling;
Holter, G . E., Friston; Law, S. J., Charlton; M cN am ara, N . A . G ., Bramshill;
M oseley, J., Hemsted; Pym an, A . G ., A lto n ; Taylor, A . F., Bramshill;
Trodd, K . H. C ., G ravetye; Twallin, R . W ., Shere; Usher, F ., H avant; Vickery, F. J., Mildmay; 
W atts, F. C ., Bere; W oods, W ., Basing.

E N G L A N D , S O U TH -W E ST  C O N S E R V A N C Y  
Flowers Hill,

Brislington,
Bristol, 4 

Telephone: Bristol 78041-5 

A . H. Popert 

Stileman, D . F.

Semple, R. M . G ., D evizes; White, A . H., Williams,
D . N ., Dunster, Soms.

Banister, N ., Child Okeford, D orset; Cam el], R ., 
Drummond, J. A ., Tavistock; Kellie, J., Bodmin; 
M aclver, I. F ., M alvern; Newton, J. P., Christow, Nr. 
Exeter; Oram, A . K ., Launceston; Purser, F. B. K ., 
Salisbury; Shirley, M . C ., Bristol; Walker, A . D ., 
Salisbury; Winchester, P. L., Malvern.

Perkins, J. S.
Brom ley, A . R., Hughes, R. E., Inglis, E. J., Martin, D . 
R ., Launceston; Shillito, P. E.

s e n io r  e x e c u t iv e  o f f ic e r  : M atthews, A . W.

h i g h e r  e x e c u t iv e  o f f ic e r  : Tinson, E. F.

F O R E ST E R S, G R A D E  I 
Bowdler, T. C ., Brendon; D yer, H. C ., West W oods; Everitt, F. W ., Puddletown (Wareham);
Fairm an, E., M endip and Shepton; Fowler, J., Neroche and Sedgemoor;
Humphries, W . J., G ardiner; Jenkinson, G . A ., Quantocks; Kibble, E. C ., Eggesford;
Law, H. G ., W yre; Lewis, C. J., Savernake; Parsons, F. G ., Wareham;
Scott, G . H. J., H aldon; W hale, R. S., Plym and Erme; Wilkinson, W. E., Halwill and Lydford; 
W illiams, L. H., Dunster.

F O R E ST E R S, G R A D E  II

Ball, W. F., H alwill; Beard, A . C ., D ym ock; Bowman, P., Bodm in;
Braine, R . G ., W ilsey D ow n; Bultitude, R., H artland; Burton, H. J., Brendon;
Chapm an, S., D unster; Coles, L. H., Collingbourne; Cox, D . J., Charm outh and Poorstock; 
Everitt, E. C. W ., Stanway, C ow ley and Pershore; Fife, R. G ., Fem worthy;
Fulford, A . G ., G lynn; Green, W . J., Blandford and Middlemarsh W ood;
Hammond, B. R. G ., Haugh, M occas and Aconbury;
H ockaday, C ., St. Clem ent and C roft Pascoe; Jane, T. A ., Bruton; McIntyre, N. E., Bentley; 
Mills, E. W ., Savem ake; Poll, E. A ., D artm oor; Smale, E. R ., Okehampton;
Spencer, A . H ., Stokeleigh; Strong, T . G ., H erodsfoot; Tackney, A . J., Halwill;
W ills, K . G ., Braydon; W ilson, M . J., Purbeck.

E N G L A N D , N E W  F O R E ST  
The Queen’s House,

Lyndhurst,
Hants.

Telephone: Lyndhurst 300

E. Wynne-Jones 

de Uphaugh, F. E. B.
Dickenson, M . E. S., Ringwood; Harrison, J. C., 
Pullinger, R. A ., Simmonds, S. A . (Estate); Winterflood,
E. G .

DEPUTY SURVEYOR: 

DIVISIONAL OFFICER: 

DISTRICT OFFICERS I I :

CONSERVATOR: 

DIVISIONAL o f f i c e r s : 

DISTRICT OFFICERS I:

DISTRICT OFFICERS I I :

CONSERVANCY ENGINEER: 

ASSISTANT ENGINEERS:

HIGHER EXECUTIVE OFFICER: W atson, W . G .
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H E A D  F O R E ST E R S

Adam s, J. H ., Liddell, J., M cN ab, C ., Ringwood, Ferndow n and H urn; Parry, A ., Isle o f
W ight; Y oun g, H. C.

F O R E S T E R S , G R A D E  I 

Cuff, E. W ., Green, F. J., H ollow ay, A . T.

F O R E S T E R S , G R A D E  H

Brinsley, D . A ., R ingw ood; Hindley, N . H ., Brighstone;
James, A . L ., James, H. B. S., Meech, R ., Ferndown;
M iddleton, J. W ., Perkins, D . E. S., Ferndown;
Reece, A . V ., R oe, W . T ., Sainsbury, B. H., H u m ; Skinner, F. O ., Stirratt, J. B ., W ood, J. F. B.

E N G L A N D , F O R E S T  O F  D E A N

W hitemead Park,
Parkend,

Nr. Lydney, G los.

Telephone: W hitecroft 305 

R . G . Sanzen-Baker 

Herdman, H. P.

Cam eron, J. D ., Hewitt, R . M .

Redd, F. C.

H E A D  F O R E ST E R S

F O R E S T E R S , G R A D E  I 
Daniels, P. R ., D avies, C . H ., Lee, J. J., Phelps, S. E.

F O R E ST E R S, G R A D E  II 
Davies, S., Falconer, I. A ., Freeman, J. E. D ., Jones, H ., Lewis, A . E., Parry, H. M ., Roberts, 
G ., Robinson, D . A ., Russell, C . F.

D IR E C T O R A T E  F O R  S C O T L A N D
Office o f  D irector: 25 Drumsheugh Gardens,

Edinburgh

Telephone: Caledonian 4782 

A . H. H. Ross
M ackie W hyte, J. P. (Estate); Thom , J. R .

Forrest, G .

Chrystall, J. G ., Ross, J. M .
Legard, P. H ., Seal, D . T ., W att, I. S., W illiam s, M . R . W . 

Packw ood, R . H.

Blane, J. W .

Anderson, W. C. 
s e n io r  c h ie f  e x e c u t iv e  o f f ic e r  : ’ *£ H andford, F. C. 

s e n io r  e x e c u t iv e  o f f i c e r : M acKenzie, M . E. W .
h i g h e r  e x e c u t iv e  o f f i c e r s : Bisset, J. T ., Burnett, A . G ., Geekie, M iss J., Jones, N. R .,

Sticks, Miss J.

d i r e c t o r  : 

c o n s e r v a t o r s  :

DIVISIONAL OFFICE: 

DISTRICT OFFICERS I : 

DISTRICT OFFICERS I I : 

DIRECTORATE ENGINEER: 

MECHANICAL ENGINEER: 

ASSISTANT ENGINEER:

DEPUTY SURVEYOR I 

DEPUTY GAVELLER, MINES: 

DISTRICT OFFICERS II: 

EXECUTIVE OFFICER:

W alker, A . E., W atson, F.
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S C O T L A N D , N O R T H  C O N S E R V A N C Y  

60, Church Street,
Inverness

Telephone: Inverness 223, 608-9 

J. Fraser

C rawford, A . R ., D ickson, J. A .
Gascoigne, C. A . H. (Estate)

Fraser, A . M ., Innes, R . A ., F ort Augustus; Long, M ., 
M unlochy, Ross-shire.

Cassels, K . A . H. (Estate); Cotter-Craig, T. D ., Dingwall; 
Graham -Cam pbell, D ., D ingwall; Grant, I. A . D ., 
D ingw all; M acK ay, A . F., Fort Augustus; M acLeod, D . 
M ., M acRae, F. M ., R oy Bridge, Inverness-shire; 
M assey, J. E., G len Urquhart; Morrison, A ., Savage, 
G . F. D ., D ornoch; Taylor, G . G . M ., Fort William. 
M ullowney, V. L.

M acM ahon, C . D ., Ross, R. B.

Nicolson, M.

M acBeath, T . S. B.

H E A D  F O R E ST E R S

G unn, J., D ornoch; M acD onald, D ., Inchnacardoch; M acK ay, A ., Glen Affric;
M urray, W ., M illbuie.

F O R E ST E R S, G R A D E  I 
Cam pbell, R. W ., Leanachan; Drysdale, A ., Fiunary; Frater, J. R . A ., G len Righ;
G ordon, J., Findon; G rant, A ., G len L o y; M cClym ont, W ., Strath Conon;
M acD onald, C ., G len Brittle, Glenvarragill, Healaval; M acintosh, W ., Nevis;
M acK ay, J. A ., Salen; M acK ay, W ., Culloden; M acKenzie, A ., Ceannacroc;
M acKcnzie, J., M oy; M acLem an, A ., A rdross; M acLeod, D . M ., Farigaig;
M acRae, D . J., Lael; M unro, G ., G len Urquhart; Murray, A . R ., Guisachan;
M urray, R ., South Laggan; Officer, A . W ., Port C lair; Phipps, N ., Borgie;
Small, G ., Morangie.

F O R E ST E R S, G R A D E  II 
Beattie, W . R . C ., Battan; B lack, D . F. D ., Kessock; Brown, R . S., North Strome; 
Carm ichael, D ., Torrachilty; Fell, J. B., U rray; Fraser, T ., Craig nan Eun;
G alt, T . J., Slattadale; G rant, J. D ., G lengarry; Lockhart, W . A ., Glen Hurich;
M cA llan, F. M ., South Strom e; M acK ay, J., Achnashellach; M acKenzie, A ., Longart; 
M acLean, A . R ., Shin; M acPherson, E., Laiken; MacPherson, W. D ., Aigas;
M acRae, H. R ., Raasay; M acRae, M ., Assich; M orris, H. D ., Rumster;
M orison, A . W ., Clunes; M urray, D ., C raig Phadrig inc. Reelig;
Nicolson, W . J., Ratagan and Glen Shiel; Park, H. C. B., Strath N aim ;
Riddell, J. M ., B alblair inc. Carbisdale; Robertson, D . C ., The Queen’s Forest;
Ross, D . M ., K ilcoy; Scott, M . P., Inverinate; Smith, D . R ., Ratagan; Stobie, F. D ., Ferness; 
Sutherland, D . R ., Strath D earn; Sutherland, R . A . R., Balblair; Taylor, C. A ., Boblainy; 
Thom , A . B ., Inshriach; W atson, J. C ., Sunart.

S C O T L A N D , E A S T  C O N S E R V A N C Y  

6 Queen’s Gate,
Aberdeen 

Telephone: Aberdeen 33361

F. W . A . Oliver
Bennett, A . P , (Estate); Dier, H. V. S., Feaver, B. R., 
Penistan, M. J.
Ferguson, J. L. F., Perth; H om e, R . J. G ., Fochabers; 
Robbie, T. A ., Brechin; W oodbum , D . A ., Perth.

CONSERVATOR: 

DIVISIONAL o f f i c e r s :

DISTRICT OFFICERS II

CONSERVATOR: 

DIVISIONAL OFFICERS I

DISTRICT OFFICERS I :

DISTRICT OFFICERS I I :

CONSERVANCY ENGINEER: 

ASSISTANT ENGINEERS: 

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:
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Bearhop, A . (Estate); Cathie, R . G ., Fochabers; D onald,
F. J., Fochabers; French, W . F ., K em nay; Jackson, 
R . d ’O. P ., D unkeld; Jeffrey, W . G ., Perth; Kennedy, 
J. A . M ., Forres; Larsen, R . T . F ., Forres; M cIntyre, 
P. F ., D innet; Rennie, J., Perth (Estate); Shaw, R ., 
D unkeld; W haym an, A .

Blenkinsop, R. I. C.

Clarkson, W . H.

Lenman, J. P.

Reid, J. L.

H E A D  F O R E ST E R S

A llison, R . A ., Speym outh; Corbett, J., Craig Vinean; Kennedy, J. M ., C lashindarroch; 
M cD onald, W ., D rum tochty; M ilne, W . G ., Culbin; M urray, G . J. A . M ., G len Livet; 
Paterson, S. H. A ., D urris; Robbie, J. D ., B lackhall; Ross, W . L., Drum m ond H ill; 
U rquhart, D . J., The Bin; W att, D . M ., M onaughty.

F O R E S T E R S , G R A D E  I 

A llan, J., Edensmuir; Anderson, D ., Fetteresso; Anderson, F ., Tilliefoure; 
G ilbert, G ., K irkhill; G rubb, J. A ., N ew ton; Hepburn, N. R ., H allyburton; 
Innes, G . C ., M idm ar; M cConnell, J., M ontreathm ont; M cD ow all, C ., Pitfichie; 
M ackay, W ., Inglismaldie; M arnoch, D ., A lltcailleach; Pennet, H ., Rosarie; 
Reid, J., Tentsm uir; Reid, J. G . M ., Teindland; Russell, J. C ., Kinfauns;
T how , J. B ., Forest o f  Deer.

F O R E S T E R S , G R A D E  II 

Anderson, J. A ., Strathord; Biggar, A . W ., Elchies; Cassie, A ., Countesswells;
C lark, J. F ., Speym outh; Coull, G ., N ew ton; D ouglas, W. S., W hitehaugh;
Ellen, R . M ., Blairadam ; Ewen, B. A ., Kem nay; G arrow , P. J., Rannoch; G rigor, E., G len Isla; 
G uild , J., N ewtyle; H yslop, R . M ., B lackhall; Linder, R., Clashindarroch;
M ackintosh, C . O ., Speym outh; M cIntosh, W . J., Tornashean; M cLeod, E., Roseisle; 
M cR ae, J., Scootm ore; M asson, V ., D urris; M axtone, J. R., G len Livet;
M itchell, F . M ., Carden; Pacey, R. H ., B lackcraig; Reid, J. K ., Fonab; Rose, A ., Ledm ore; 
Scaife, C . L ., Lossie; Seaton, J. A ., Corrennie; Skene, W . F ., D elgaty; Stewart, G ., D allas; 
Stuart, P., Rosarie; Thow , G . B., Glen D o ll; W att, W . J., A llean; W ilson, J. F ., Pitmedden.

S C O T L A N D ,S O U T H  C O N S E R V A N C Y

Greystone Park,
M offat Road,

Dum fries 

Telephone: Dum fries 1156

J. A . B. M acdonald

Fossey, R . E., Gibson, W . N ., D onald, R . R.

Grant, A . G . (Estate); Innes, P. A . (Estate); Sutherland, 
W . B., M offat.

Brown, N. M ., Peebles; Ferguson, W . S., D albeattie; 
Forbes, D . F. C ., D airy, K irkcu d.; G olding, R . A ., 
Barr, A y r; Hardcastle, E. J. B ., Jedburgh; M acN ab, 
J. D ., Palnure, N ewton Stewart; Neustein, S. A ., Peebles; 
Stewart, G . G ., Galashiels; Stirling, J., Auchencastle, 
M offat; Varty, I. W ., Palnure, N ew ton Stewart; W ilson, 
K . W ., D airy, Kirkcudbrightshire.
Beattie, H. G .

Duncan, A .

Farmer, T.

Elliott, J. W.

CONSERVATOR: 

DIVISIONAL OFFICERS: 

DISTRICT OFFICERS I :

DISTRICT OFFICERS I I :

CONSERVANCY ENGINEER: 

ASSISTANT ENGINEER:

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:

DISTRICT OFFICERS HI

CONSERVANCY ENGINEER: 

ASSISTANT ENGINEER:

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:
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H E A D  F O R E ST E R S  
Graham , A ., M abie; M acintyre, J. F ., Newcastleton; M ackay, W . H., Fleet; 
M acM illan, H ., K irroughtree; M acRae, A . D ., G len T rool; Parley, C. W ., Bennan; 
Reid, J. M ., A e; Steel, R. P., C ardrona; W atson, J., Dalbeattie.

F O R E ST E R S, G R A D E  I 
Cam eron, D . M ., D undeugh; Chisholm, M . R ., Carrick; Clark, D ., Changue; 
Harkness, J. R ., C raik; Hunter, J., Greskine and temp. i.e. Craigiebum ; 
Jamieson, R. A ., G reskine; M cD onald, J. D ., Glentress; M cN icol, F ., W auchope; 
Peddie, A . S., Cardrona; Robertson, W . J., Twiglees; Scot, J. F ., Leithope; 
U rquhart, G ., Elibank and Traquair.

F O R E ST E R S, G R A D E  II

Arm strong, H. O ., Bareagle; Broil, J. L ., Y a ir  H ill; Birch, R. J., G len Trool;
Cannon, F. J., K irroughtree; Carruthers, M. F., Newcastleton; Cochrane, A . S., Clauchrie; 
D avidson, J. R ., D uns; D ick , C. R ., Castle O ’er; Drysdale, N ., Carrick;
Duncan, D ., W auchope; Edward, R. M ., Brownm oor; Gallacher, J. M ., Fleet;
G oodlef, G . A ., K irroughtree; G utch, J. H. M ., Stenton; Hart, R. B., Kilgrammie;
K irk , D . M ., D reva; Leishman, A ., Newcastleton; Lloyd, S., Laurieston;
M cG eorge, R ., Saltoun; M cG ivern, W ., A e; M cN aught, D . J., Dalm acallan;
M elville, J., Seim M uir; M ow at, J., Glen T rool; Parkinson, J. W ., Auchenroddan;
Patterson, B., G arcrogo; Robertson, D ., Kilsture; Slater, J., Edgarhope; Swan, A ., A e; 
Thom son, A ., G lengap; Thom son, J., Penninghame; Towns, K . W ., Clatteringshaws.

S C O T L A N D , W E ST  C O N S E R V A N C Y  

112 West G eorge Street,
Glasgow, C.2 

Telephone: Douglas 7261-2-3

J. E. James 

M axwell, H. A.
Chrystall, J., Cairnbaan, Lochgilphead; Gillespie, I., 
A berfoyle; Johnson, W. A . J., Caim baan (Estate); 
M urray, G . K . (Estate); Stewart, I. J., Thomson, W. P., 
A lloa.
D ey, G . A ., Cairnbaan, Lochgilphead; Derrick, R. G ., 
A berfoyle; Gwynn, J. M ., Aberfoyle; M cGarva, J. F., 
Benmore; M acN air, A . S., A lloa; M cNeill, I., Cairnbaan; 
Macpherson, M ., Benmore; Robertson, S. U ., Barcaldine; 
Townsend, K . N . V ., Knapdale. 

c o n s e r v a n c y  e n g i n e e r : Green, A . M.
a s s is t a n t  e n g i n e e r s : Deveria, N ., Phillips, W ., Knapdale.

s e n io r  e x e c u t iv e  o f f i c e r : Kiiuiaird, B.

h ig h e r  e x e c u t iv e  o f f i c e r : M cM illan, W .

H E A D  F O R E ST E R S 
Calder, J. M ., Carron Valley; Cam eron, A ., Strathyre; Cameron, H., Barcaldine; 
Crozier, R ., Inverliever; Fraser, E. D ., Loch A rd ; Kennedy, J., Minard;
M ackay, A ., Ardgartan.

F O R E ST E R S, G R A D E  I 

Angus, R . S., A rdfin; Fairbaim , W ., D evilla; Ferguson, J. M ., Glen Finart; 
Irving, R . H ., A berfoyle; Jackson, J., Benmore; M cCallum , D ., Achaglachgach; 
M ackay, D . J., A sknish; M cK enzie, I., Inverinan; M ackinnon, H., Knapdale; 
M acRae, D . J., Eredine; M unro, D ., Carradale; M urray, R. G ., Glen Branter; 
Ross, D . H ., A ch ray; Sinclair, L ., Glen D uror; Stuart, A . M ., Loch Eck.

c o n s e r v a t o r  : 

d iv i s io n a l  o f f i c e r : 

d i s t r i c t  o f f ic e r s  i :

DISTRICT OFFICERS IK
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F O R E S T E R S , G R A D E  II

Beaton, K . A ., Torrie; Calder, A ., L och  A rd ; Cam pbell, A ., Strath Lachlan;
C am pbell, W . W ., L och  A rd ; Cram b, J., G len Branter; D ye, W . E., Strathyre;
Fraser, T. S., Rowardennan; Gilles, A ., G len Branter; G ilm our, W ., Loch A rd ;
Ham ilton, J., Benmore; Johnstone, C . R ., G arelochhead; M artin, W . C ., Tulliallan; 
M itchell, R . F ., Ballachulish; M orrison, A ., Carradale; M orrison, N ., Corlarach; 
M cCaskill, D . A ., Ardgartan; M cFadyen, D ., Inverliever; M cG regor, D . R ., D evilla; 
M ackay, J. F ., G len Finart; M cLarty, H. C ., Inverliever; M cLean, A ., Kilm ichael South; 
M cLean, R ., K ilm ory; M acM illan, A ., Carradale; M acN icol, I., Barcaldine;
M acN icol, P., Inverinan; M acPhee, C . B ., Fearnoch; M acPhee, C. J., Benmore; 
M cR orie, J. P., G len R ickard; Polwart, A ., Strathyre; Rattray, W . D ., G aradhban; 
Robertson, D . A ., K napdale; Robertson, N ., Tighnabruaich; Rogers, G . M . B ., Lennox; 
Ross, I., Kilm ichael; Simpson, A . A . C ., Saddell; Stout, H. C ., Glendaruel;
Y oun g, A ., Loch Katrine.

d i r e c t o r :

CONSERVATOR:

DIVISIONAL o f f i c e r :

DISTRICT OFFICERS I : 

DISTRICT OFFICERS H :

DIRECTORATE ENGINEER: 

CHIEF EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICERS:

D IR E C T O R A T E  F O R  W A L E S

Office o f  D irector: V ictoria House,
M arine Terrace,

Aberystwyth 

Telephone: Aberystwyth 367

G . B. Ryle 

Cownie, F.

Cadm an, W . A .

Hampson, J. R ., Shrewsbury; W illiam s, L. H., Cardiff. 

Davies, E. J. M ., Grabaskey, B. P ., Narberth, Pem broke; 
Overell, P. A . W ., Llandrindod W ells; Robertson,
D . Y . M ., Stern, R. C ., Voysey, J. C.

Cutler, R . V.

M cG eorge, T . H.

Edwards, F. L. G ., Pope, H. J. (Estates); Salaman, D . O. J.

CONSERVATOR: 

DIVISIONAL OFFICERS: 

DISTRICT OFFICERS I : 

DISTRICT OFFICERS II:

CONSERVATOR ENGINEER: 

ASSISTANT ENGINEERS:

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:

W A L E S , N O R T H  C O N S E R V A N C Y  

15 Belmont,
Shrewsbury 

Telephone: Shrewsbury 4071

F. C . Best

Fairchild, C. E. L. (Estates); G odw in, G . E.

Peaty, C . E., Llandrindod W ells; Shaw, J. L.

Francis, G . J., Llandrindod W ells; G uile, A . W . L., 
Bangor; Holtam , B. W ., Ruthin; H ooper, H. J. (Estates); 
Hughes, B. D ., Llandrindod W ells; Keighley, G . D ., 
Oswestry; M organ, P. W ., D ovey; Osmaston, J. F ., 
D olgelley ; Pinchin, R. D ., B ala; Saunders, H. J., 
Skinner, J. R ., Aberystw yth; Smith, W . A . L., Betws y 
Coed; Spencer, J. A ., Ruthin; W albank, B., W elshpool; 
W ebb, F. H.

Philbrick, G . E. H.
Baylis, D . O., Egerton, F. C ., G w ydyr; Low , W . L., 
Yates, R. W. P., M ontgomery.
M ayhew, K .

Vowers, G . H.

H E A D  F O R E ST E R S

D avies, A . I., Clocaenog; Evans, J. E., Coed y Brenin; Harrison, P., G w ydyr;
Jones, E. T ., Y stw yth; Jones, J. T ., H afren; Lom as, J., Lake V yrn w y; Y app, P. W . C ., Radnor.
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F O R E ST E R S, G R A D E  I

Bell, H. C ., D ovey; C arr, C. P. W ., Coed C lw yd; Evans, A . C. W ., D ovey Valley;
Evans, J. F ., Lleyn; Griffiths, I. L ., D ovey Corris; Hughes, A ., K erry;
Hughes, J. W ., Brynm aw r; Hughes, L. E., G w ydyr (Penmachno); Jennings, R. J., St. Asaph; 
Jones, L ., A eron; Jones, O ., Aberhirnant; Little, T . E., D erry Ormond;
Reese, W . H ., M athrafal; Roberts, R. H., G w ydyr (Llanrwst); Royle, J. H., Cynwyd;
Waters, R . W ., D yfnant.

F O R E S T E R S , G R A D E  II

Bowen, J. F ., E lw y ; Butterworth, P., R adnor; Carlow , S., Cynwyd; Claydon, G . W ., M athrafal; 
D aniel, C . E., C oed y G oro r; D avies, P. G ., Y stw yth; Edwards, R., Coed y Brenin;
Fam ily, F ., G w ydyr (Dolwyddelan); Gardner, E. C. C ., Coed y Brenin; Griffiths, E., M yherin; 
Griffiths, O. G ., C oed y Brenin; Griffiths, R. W ., N ewborough;
H opkins, C. J., C arno and Bechan; Hytch, F. A . L ., Llangollen; James, J. E., Coed y G oror; 
Jones, A ., D ovey C orris; Jones, D . M ., Y stw yth; Jones, H. G ., D ovey Corris;
Jones, M ., C oed S am au; Jones, T . G . M ., Coed y Brenin; Jones, W . H ., Kerry;
K elly , C . L., I^ake V yrnw y; Lane, E. H., R adnor; Lloyd, I., D ovey Corris;
M axwell, A ., Y stw yth; M cM illan, G . H., D ovey (Bryn); M orris, O. I., G w ydyr;
Owen, G . M ., Pentraeth; Pierce, G . J., Hafren; Price, G ., Y stw yth; Roberts, R. I., G w ydyr; 
Roberts, T ., C locaenog; Ross, J. L ., C locaenog; Shaw, D . L., Coed y Brenin;
Stockwell, L. A ., Tarenig; Storer, E. H ., G w ydyr; Tarran, J., Coed Sam au;
Thom as, R . O. L ., Tanat, M ont.; Thom as, T. W ., Beddgelert; Vionee, J. A ., Lake Vyrnwy; 
W ainwright, R ., M athrafal II; W atson, J., C locaenog; Williams, F ., H afod Faw r;
W illiam s, J. D ., C locaenog; W illiams, R . J., D ovey Corris; Williams, W. G ., Taliesin;
W ood, J. A ., M aelor.

W A L E S , SO U T H  C O N S E R V A N C Y

Block 1, Governm ent Buildings,
St. Agnes R oad, Gabalfa,

C ardiff 

Telephone: C ardiff 33051 

J. Q. W illiam son 

Fitzherbert, J. T. L.

Arends, A . W . (Estates); Currie, J. H ., Pallett, R. E., 
Brecon; W est, S. J. C ., Chepstow; White, J., Neath;

Bell, T . I. W ., Brecon; Blatchford, O. N ., Llandovery; 
Cram , A . R ., Chepstow ; D avis, F. G . (Estates); Herbert, 
R. B., N eath; James, J. H., Carm arthen; Jones, E., 
Llandovery; Stumbles, R . E., Teasdale, J. B., Brecon; 
Thom pson, T. S., W allace, D . H ., Neath; Wilkins, 
W . C ., Narberth, Pem broke; W illiams, G . O. (Estates). 
W ebbe, W . F. G . 

a s s is t a n t  e n g i n e e r s : M ills, A ., M artin, J.

s e n io r  e x e c u t iv e  o f f i c e r : Bradford, E. H.

h i g h e r  e x e c u t iv e  o f f i c e r : M orris, T. D . H.

H E A D  F O R E ST E R S

Edwards, L. T ., Brechfa; Gunter, A . T . G ., Crychan; Jones, A ., Tintern; M cN ulty, M. E 
T air Onen; M orris, T ., Tair Onen; Smith, N ., Rheola; Squires, C. V., Libanus, Brecon.

F O R E S T E R S , G R A D E  I 

Adam s, C ., T a f  Fechan; Browne, T . N ., Tintern; Butter, L., Talybont; Evans, A . C ., Llanover; 
Evans, W . A ., D unraven; Farrance, D . H., Brechfa I; Hinds, C. B., Crynant:
Jones, W . E., Crychan; Lewis, D . T ., C aio ; Lewis, T . H., M ynydd D du;
Lloyd, J. E. W ., M ichaelston; M ackie, C . J., H ensol; M itchell, V., C oed y Rhaiadr;
M organ, D . M ., M argam ; Rudge, G . I., Brecon; Saunders, T . G ., M onm outh;
Slatter, F. A ., Slebech; W ood, F., Glasfynydd.

c o n s e r v a t o r  : 

d iv i s io n a l  o f f i c e r : 

d is t r i c t  o f f ic e r s  i :

d i s t r i c t  o f f ic e r s  i i  :

c o n s e r v a n c y  e n g i n e e r :
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F O R E S T E R S , G R A D E  II 

Barker, G . J., T ow y; Brow n, A . H ., Tintern S.; Brown, E., Cw m ogw r;
Burnett, R . M ., Brechfa; Colson, M . H., Coed T a f  F aw r; C ox, K . E., Ebbw and M achen; 
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