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Our Last Number
W ith this, our thirty-sixth issue over a span o f fifty years, from  1919 to 1969, 

the Journal o f  the Forestry Commission ceases publication.
A t a recent review of publications policy, the Commissioners decided tha t 

the effort its production involves could be applied to  better advantage elsewhere. 
There are two sound reasons for this decision.

First, the topical news o f events and staff moves which this Journal carried, 
a t the leisurely pace o f annual issues, in the past, can be much better handled by 
our m onthly staff magazine, The Slasher. This is now being expanded under the 
editorship o f the Chief Inform ation Officer, Lt. Col. D. B. Rooke, and will 
provide a lively successor to  this aspect o f our departing Journal.

Second, the m ore heavyweight technical articles th a t m ade up the bulk of 
our past issues can no longer be limited in circulation to members o f the 
Com m ission’s own staff. The Commissioners have always aimed to  support the 
private forestry sector and to  m ake the results o f their own research and 
development known to all concerned with its application in the woods. W ith 
over one million acres o f productive w oodlands now covered by grant-aided 
D edication Schemes on private estates, there can be no continuing role for any 
substantial technical journal tha t is not freely available to  landowners, estate 
agents, forestry consultants and members of the hom e tim ber trade.

There are nowadays a num ber o f well-produced and ably-edited independent 
forestry and tim ber journals available to  everyone, and together these suffice to 
meet the overall needs for publication and circulation o f new knowledge. The 
Com m ission’s L ibrarian a t Alice H olt, Noel Blatchford, has developed an 
effective system o f referencing for all the published w ork o f our own staff, and 
the latest papers on any topic can quickly be found. A t the same time, our 
Publications Branch has extended its sphere of work into Forest Records and 
Research and Development Papers, which together reproduce much o f the 
m aterial once directed to  the Journal, with less delay and wider availability 
to  the general forestry public.

W hen this Journal was first conceived, by the late Lord Robinson, away back 
in 1919, these alternative channels for carrying word of recent developments to 
our own staff were not available. D uring its fifty years of active life the Journal's, 
three successive editors, Fraser Story, R. G. Broadwood, and H erbert L. Edlin, 
have aimed to make it a useful aid to  the Com m ission’s efficiency, lightened by 
the occasional touch o f hum our and personal reminiscence or appreciation.

Since publication began, the Commission has grown from  a struggling new 
D epartm ent with inexperienced staff, few in num bers, to  a m ajor concern 
responsible, taking its own forests and the private estates together, for three 
million acres o f woodlands. Today it is well equipped with the latest techno­
logical aids, and staffed with experienced men, skilled in many professional 
fields. We take this opportunity of thanking all our contributors, over the years, 
for the p a rt they have played in aiding this rem arkable growth.
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The Commissioners
M aurice C om pton, who was appointed as the first Com m issioner for 

A dm inistration and Finance in 1965, retired in June 1969. He was succeeded by 
M r. P. F. R. Beards, who came to us from  the M inistry of Defence, but was 
unfortunately obliged to retire on health grounds.

Andrew W att, who became our first Commissioner for Forest and Estate 
M anagem ent in July, 1965, retired in November, 1969. W att had spent all his 
career in the Forestry Commission or the related war-time Hom e Timber 
Production D epartm ent, and had previously been D irector o f Forestry for 
Scotland and Director of Research.

His successor, George Stewart, joined the Commission after distinguished 
war service, and after a spell in Research has been our Conservator of Forests 
for W est Scotland.

M r. Ralph Bruce Verney, D .L., J.P., a leading landowner in Buckingham­
shire, who is High Steward o f that county and a Past President of the Country 
Landow ners’ Association, was appointed a Commissioner in September, 1968.

At the same time Alderm an E. Gwynfryn Davies, M ajor Sir William Strang 
Steel, Bt., and Lord Taylor of Gryfe were re-appointed.

The Earl o f Carlisle retired on completing his term  of appointm ent in the 
au tum n of 1968.

At the close o f 1969 the Commission was constituted as follows*:
M r. Leslie A. W. Jenkins, Chairman
M r. J. A. Dickson, Deputy Chairman and Director General 
M r. E. Gwynfryn Davies, J.P.
D r. F. C. Hummel (Harvesting and Marketing)
M ajor Sir William Strang Steel, Bt.
Lord Taylor o f Gryfe 
M r. R. B. Verney, D .L., J.P.
M r. H. W atkins
M r. G. Stewart (Forest and Estate Management)

Honours
In the New Year H onours List for 1968, M r. Tom  Taylor, who has been a 

Commissioner since 1960, was made a life peer. Lord Taylor of Gryfe, as he is 
now known, is President of the Scottish Co-operative Wholesale Society, and 
has also served on the Glasgow City Council.

W alter W atson, S.E.O. in the office of the D eputy Surveyor, New Forest, 
became an M .B.E. D uring his long service in the New Forest, he efficiently 
dealt with many difficult and intricate problems which arise in the adm inistra­
tion of this particular area.

M r. William Fairbum , Chief Forester at Devilla, was also appointed an 
M .B.E. A part from  managing the forest with considerable skill he has pioneered 
heathland nursery techniques.

Mr. Francis James Johnston, Senior Clerk o f W orks in the South Scotland 
Conservancy, was awarded the B.E.M. after serving the Commission for 20 
years. He played a large part in developing the design o f a locally built house 
which was eventually adopted as a standard model for Foresters in South 
Scotland.

M r. Francis Parsons, Chief Forester at W areham, Dorset, was awarded the 
M .B.E. M r. Parsons had been with the Commission 42 years and his outstanding 
work in fire control resulted in the development of W areham  into a flourishing 
and valuable forest o f some 8,700 acres.

* In  July, 1970, M r. Jenkins retired and L ord T aylor became C hairm an, M r. P. N icholls 
was appointed C om m issioner for A dm inistration and Finance in June o f the same year.
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Also this year, our D irector General, M r. John A. D ickson, was honoured 
with the degree of D octor o f  Laws (LL.D ) o f Aberdeen University.

The New Y ear H onours List for 1969 included awards to  following members 
o f our staff:

M r. C. A. J. Barrington, Conservator of Forests for South-East England, 
who received the O.B.E.

Head Forester A. Rose, of East Scotland Conservancy, well-known for his 
work on the m echanisation of transplanting a t Ledm ore Nursery, who was 
awarded the M.B.E.

In the Birthday H onours for 1969, two o f our staff received the well-merited 
aw ard o f the British Em pire M edal. They were M r. H. D. R. Largent, a P ro­
duction worker at Thetford in East England, and M r. D. M ore, W arden o f the 
David M arshall Lodge at Aberfoyle in West Scotland.

We offer our congratulations to  M r. J. A. Dickson, the D irector General, on 
being m ade a C om m ander of the O rder o f  the Bath (C.B.) in the New Y ear’s 
H onours 1970; also to M r. H. P. W ilbraham , Vice-Chairman o f the Forestry 
Commission Whitley Council, on being awarded the M .B.E.

Recent Promotions and Transfers

O ur congratulations go to the following people on their prom otion to  higher 
positions in our organisation; or transfer to  fresh spheres o f duty.

David Johnston, who has become D irector in charge o f M anagem ent 
Services, and is now stationed at Alice H olt.

Brian H oltam , who was prom oted to  the C onservator grade in June 1968 to 
become Chief Research Officer, N orth , a t the Com m ission’s new N orthern  
Research Station on the Bush Estate, Edinburgh.

Geoffrey Rouse left the Harvesting and M arketing Division in London in 
O ctober 1968 to become C onservator o f Forests for South W est England.

“ W atch ou t! H e’s on  the scent o f  som ething!”
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Retirements and Departures
D uring the past two years we have said goodbye to the following senior 

members o f our staff.
James R. Thom , who had been successively D irector o f Forestry for Wales, 

England, and Research, resigned in April 1968 to take up a challenging post 
with the United N ations Food and A gricultural O rganisation, in Guyana, 
South America.

E. M. Conder, Assistant Conservator for Harvesting and M arketing, N orth  
East England, resigned in M arch 1968.

Dennis Healey, the Com mission’s first Inform ation Officer, and a m ember of 
this Journal’s Editorial Committee, retired in April 1968.

Others who left us during this period were:
R. G. Sanzen-Baker, D eputy Surveyor of the Dean Forest from  1954 to 1968 

and well known for his enthusiastic sponsorship of outdoor recreation; Charles 
Connell, Conservator for South West England from  1950 to 1968, and previously 
in charge o f the N orth  East England Conservancy; Robin D rum m ond, Assistant 
Conservator at Aberystwyth, whose service had included spells o f duty in India 
and N orthern  Ireland; A rthur Cadm an, D eputy Surveyor o f the New Forest, 
who had formerly served in the Welsh Directorate at Aberystwyth; A. M. Petrie, 
A ssistant Conservator in East Scotland, who had also served in Eire, W est 
Scotland and N orth  East England; W alter W atson, A dm inistration and Finance 
Officer in the New Forest, and an expert on that region’s laws and ancient codes.

Peter Garthwaite, Conservator for Forest M anagem ent at H eadquarters, 
retired on 6th January, 1970. He had established a reputation for conserving wild 
life, and prom oting Forest Trails, that is sure to  endure. Two articles by Peter 
appear in the Wild-life Section of this issue.

Obituaries
We record with regret the deaths of the following serving or retired members 

of the Com m ission’s staff:
The Earl of Radnor, our Chairm an from  1953 until 1963.
Sir William Ling Taylor, one of the founder members of our Staff, who 

became D irector General in 1947, and served as a Commissioner from  1938 
until his retirem ent in 1949.

Allister Holloway, Forester in the New Forest, in January, 1968, after 33 
years service; A rthur Hickleton, S.E.O. at H eadquarters, Savile Row, also in 
January, 1968. W. A. Evans, H ead Forester in South Wales, in February, 1968.

A. E. Harw ood, Head Forester a t Edensmuir, East Scotland until early 1968. 
R. M acdonald, D istrict Officer at the Faskally Forester Training School, in 
February, 1969.

J. T. Fitzherbert, Assistant Conservator in South Wales, in February, 1969. 
J. W. Hughes, Head Forester at Ystwyth Forest in N orth  Wales, early in 1969. 
A. G. Bowie, Forester a t Bin Forest in East Scotland, in June, 1969. J. D. 
Chisholm, Chief Forester a t Kielder, South, in N orth  East England. J. N. 
Wiblin, Head Forester at Coed-y-Brenin Forest, N orth  Wales.

OUR GOLDEN JUBILEE

The main event was the comprehensive three-day Forestry Exhibition, which 
was held in the grounds o f the Edinburgh Centre for Rural Economy at the Bush 
Estate, near Edinburgh, in June. Though located in Scotland, the exhibition 
reflected the Com mission’s work throughout Britain and a high proportion of the 
exhibitors came from  south of the Border. In all, 36,000 people attended, 32,000 
o f whom paid for admission, including 10,000 school children.
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Am ong these thousands o f visitors the Commission was particularly happy 
to welcome those from  26 overseas countries, including Professor Steenberg, the 
recently appointed D irector o f the Forestry Division o f F.A .O . A t a reception 
held in Edinburgh Castle by the Secretary o f State for Scotland, M r. William 
Ross, Professor Steenberg kindly said that he spoke for all foreign visitors in 
congratulating the Com mission for the excellence o f both  the exhibition and its 
50 years o f achievement.

On entering the exhibition, visitors came first to  the Com m ission’s exhibit 
area, in which were illustrated the m any different aspects o f the w ork o f the 
Commission as both  the managers o f the national Forestry Enterprises and as 
the nation’s Forest A uthority. These were broken down into tents with the 
following titles:— Creating our Forests; Recreation and Wild L ife: Research; 
Production; Into the 1970's; Information, and Publications.

Progression beyond the Com m ission’s area took visitors to  th a t reserved for 
the private organisations, and others concerned with wild-life conservation and 
outdoor activities. Am ong these exhibitors were the forestry societies, private 
w oodland owners, and tim ber m erchants associations and also the D epartm ent 
o f Agriculture and Fisheries for Scotland, who dem onstrated the potential o f 
multiple land-use for the benefit of forestry, agriculture, recreation and amenity.

The largest area o f all was occupied by the 200 commercial exhibitors, all 
connected either directly or indirectly with Britain’s forest industry, who had 
leased stand space in which to show-off their various products and services; 
although it was not the intention to stage a civil engineering exhibition, this was 
said to be the largest of such a character ever to  be held in Scotland. Close to 
this trade area continuous dem onstrations of the m ost advanced techniques o f 
forestry practices took  place.

H er Royal Highness Princess A lexandra attended the exhibition on the 
second day, and showed particular interest in the School Forest Project laid out 
in a wooded streamside by pupils o f Penicuik High School.

A second large forest exhibition took  place early in July in Coed M organnwg 
Forest near Port Talbot in South Wales. The m ain exhibits were laid out on grass 
areas on either side of the main forest road a t the highest point of the forest. All 
aspects o f forestry were shown and m any dem onstrations took place. One 
exhibit, particularly apposite in this area, showed, on the surface, the uses to 
which mining tim ber is pu t underground.

The exhibition, which ran for a week and attracted 12,000 people, was opened 
by the Under-Secretary o f State for Wales, M r. Davies, who later planted a tree 
to  com m em orate the occasion. He was followed by some 20 other dignitaries so 
that a perm anent glade shall rem ain to m ark the Jubilee.

T hroughout Britain the many Conservancy exhibitions and Forest Weeks 
aroused considerable and encouraging interest from  the public and the Press. 
The Open Days at the Com m ission’s Research establishm ent at Alice H olt 
Lodge were very well attended, both by specially invited forestry people and by 
the general public.

Particularly encouraging was the very good attendance by organised school 
parties at the great m ajority o f these Jubilee events. Indeed in some Conserv­
ancies the dem and for visits by schools was so great that arrangem ents had to  be 
made to accept school parties well after the actual Weeks themselves. In all 
some 100,000 school-children took part in conducted tours o f the forests in 1969.

It seems certain tha t the public goodwill and understanding o f the Com ­
m ission’s roles—and those o f all other organisations and concerns represented— 
resulting from  all these activities will endure.
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50 YEARS O N  —

C O M M EM O R A TIV E TR EE PLA N TIN G  CEREM O N Y  
AT SIT E  O F FO R ESTR Y  C O M M IS S IO N ’S FIR ST PLA N TIN G

The first tree planting by the Forestry Commission took place 50 years ago 
on December 8th, 1919, at Eggesford Forest, D evon; to com m em orate this a 
p lanting ceremony took  place at this same site on M onday, 8th December, 1969.

The Commission was set up by the Forestry Act which became law on the 
19th August, 1919; the Commissioners held their first meeting on 7th December 
o f tha t year. The late Lord Lovat, who was the Com m ission’s first Chairm an, 
had arranged a formal ceremony for the first planting at M onaughty Forest, 
Elgin (on the M oray Firth) for the next day. However, Lord Clinton, one o f the 
Commissioners and later Chairm an of the Commission, travelled back to Devon 
overnight where he and a small group planted some natural seedlings in Egges­
ford Forest in the early hours of the 8th Decem ber; Lord Clinton was thus able 
to  send off a telegram for delivery to Lord Lovat as he got off his sleeper at 
Elgin, telling him tha t the Com m ission’s first trees had already been planted.

At the ceremony on 8th December, trees were planted by the present Lord 
C linton, grandson of the first p lanter; M r. Leslie A. W. Jenkins, Chairm an of 
the Forestry Com mission; Mrs. Roach, daughter o f the late M r. Tom  Brown, 
who was the original forester o f Eggesford Forest; M r. Fulford, the present 
Head Forester; M r. Henry W illiamson, the au thor of such well-known books as 
Tarka the Otter and Sala the Salmon who lives near the Forest and was also 
present at the first planting in 1919, and nine men now employed in the Forest. 
In all, an area o f 3 acres adjacent to  the original site were planted. Photos o f the 
first plantation, form ed in 1919, appear in Plates 6 and 7 on our centre pages.

Eggesford Forest today extends to  1,207 acres and the trees first planted are 
ready for felling.

A CO U N TRY M A N ’S VERSE

“There’s likewise a wind on the heath.
Life is very sweet bro ther”

George Borrow:— Lavengro

W hen rooks are cawing in the elms on a bright midsum m er day 
And foxglove bells and blackberry flowers make field and garden gay 
W hen bees hum  in the lime tree groves and moths are on the wing 
And in the rivers lakes and streams there’s life in everything 
W hen cornfields tu rn  from  green to gold and pheasants hatch their brood 
Then everyone’s a countrym an for life is pretty good.
W hen autum n scents lie in the air and bracken growth is dead 
A nd haw thorn bushes in the hedge are coloured vivid red 
W hen fairy rings grow in the grass and willows round the ponds 
W ear skirts o f grey surrounded by a m at of copper bronze 
W hen blue tits whisper in the pines and owls hoot in the wood 
I t’s fine to be a countrym an and life is pretty good.
W hen winter comes and days are short and the sun is seldom seen 
The ground is hard with hoar frost and the north-east wind is keen 
W hen thrushes strip the berries from  the yew tree on the hill 
A nd w oodland paths are deep in mud and ears and fingers chill 
Dam e N ature shows intolerance, she’s in a sullen m ood 
F or countrym en the going’s hard and life is not so good.
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W hen in the spring the earth  is warm as sunshine follows rain 
Just like the seasons and the wind Dam e N ature’s m ood will change 
Then daisies and anemones will star the banks with white 
And fern owls sing their mystic tune out on the heath each night 
Dam e N atu re’s passions and her moods are clearly understood 
By all true countrym en who th ink their life is pretty good.

R. J. JENNINGS

HOW  SPRUCE WAS MY SITKA!

M ost reference books describe “ Sitka” , which gives its name to our m ost 
widely-planted tree—the Sitka spruce, Picea sitchensis, as “ a small fishing port 
on the coast of A laska” . This is true enough, but the town has also a place in 
world history.

In 1804 the Russians, pushing eastwards from  Siberia, decided to  make Sitka 
the capital of their new American empire. Alexander Baranov sent an expedition 
to capture it from the native inhabitants, the Tlingit Indians. These Indians built 
a  stockade and kept the Russians at bay for six days—then ran  out o f gunpowder 
and slipped away at night. The Tsars ruled Sitka for 63 years, and in 1819 built a 
cathedral there, a log-and-lum ber building with a bulbous spire. This is still the 
seat o f the Russian O rthodox Bishop o f Sitka.

In  1867 the United States of America bought the whole of Alaska from  
Russia for 7.2 million dollars, and on O ctober 18th in that year the Tsarist flag 
at Sitka was hauled down, in the presence o f Russian and American generals 
and Indian chiefs, and replaced by the stars-and-stripes of the U.S.A. The 
capital o f Alaska was later moved north-west to Juneau. Sitka had had its day, 
but it is curious to  reflect that our fam iliar tree was first im ported, not from 
A m erica’s 49th State, but from  Russia’s Alaskan colony.

W HAT’S GOING ON

Contributed by 
R. J. JE N N IN G S 

C hief Forester, South Wales

“ I only ask for inform ation.”
Dickens:— David Copperfield.

M ost people engaged in a sizeable business or industry would surely agree 
tha t properly organised lines o f com m unication are essential so tha t all con­
cerned in the various departm ents know what is going on.

Different folk, o f course, have their own well-proven method. The Red 
Indian sends out smoke signals; ships at sea use flags and radio. M ilitary per­
sonnel on manoeuvres use the field telephone or carrier pigeon while the broad­
casting authorities beam messages around the world by means o f satellites such 
as Telstar.

N earer hom e in the anim al kingdom  the hum ble rabbit lets his fellow 
travellers know that he is taking evasive action by showing the white scut o f his 
tail as he dashes into the undergrowth. W oodpeckers drum  out messages to their 
colleagues on the dried-out limbs of dead trees, and further down the scale the 
D eath W atch beetle, boring his way through the oak carving o f the church
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pulpit, taps out a  conversation in morse code w ith his head to  his girl friend 
such as “ Freda . . . meet me behind the font at five-forty!”

Sometimes the lines o f com m unication break down and then things may go 
wrong. We have all heard the sad story o f the little m an in uniform  who went 
round W aterloo Station with a ham m er tapping the wheels o f  locomotives.

“ How long have you been tapping wheels” ? a visitor asked him.
“ Forty years” he replied.
“ Why do you tap  them ” was the next question?
“ I don’t know ” he said . . . “ N o one ever told m e” !
N ow  it seems to me tha t in these days o f functional duties, when field 

specialists and office staff w ork on particular projects, it is m ore im portan t than 
ever to keep in touch with our next-door neighbours and no t to take it for 
granted that they can guess w hat is going on. Few o f us are thought-readers and 
unless we are careful some o f us may get so wrapped up in our own line of 
investigation or sphere o f activity that we begin to behave like T rappist m onks 
and lose touch with the outside world. Failure to liaise to  the m axim um  with 
our colleagues may not only ham per their work but it may lead to  a  loss of 
im portant and relevant inform ation.

Let me give an example o f the kind o f thing tha t I mean. I  was once asked to  
catch several dozen field voles alive for an experim ent to  be carried ou t by a 
zoologist at Oxford University. This was during the war when I was in charge 
o f a forest in N orth  Wales.

The scientist concerned sent me his instructions, along with the containers 
and equipment, explaining when he wrote th a t it was im portant to  bait the box 
traps. W hen I  wrote asking for a supply o f the appropriate bait I had no further 
word but a m onth or so later I received a nice box o f Cox’s Orange pippin 
apples. As the label bore a consignm ent m ark from  Oxford and arrived in mid 
December I thought how kind a m an was the student o f Com parative A natom y 
to send me such a  welcome Christm as present as a t tha t time apples were scarce 
and expensive.

In  a fortnight when I had eaten m ost o f them  I wrote and thanked the sender 
telling him  how much I had enjoyed his fruit. To my astonishm ent I received a 
letter by return o f post couched in uncom plim entary terms inform ing me tha t 
the apples were never intended for hum an consum ption but were sent for the sole 
purpose o f baiting mouse traps!

W ell! . . .  I ask you . . .  how was I to  know tha t voles were partial to a pippin ? 
I was rigid with anxiety for the poor starving rodents . . . Now, if  tha t chap had 
used his im agination and sent me a card I  should probably only have eaten half 
o f th em !

On another occasion during the w ar when weather forecasts were a security 
m atter because o f aircraft activity, foresters were informed o f fire hazard from 
the M eteorological Office.

Three words were sufficient to  indicate the degree o f danger, they were in 
code and m eant a visit to my house daily by the police. I f  the hazard was 
extreme the local P.C. 49£ would slink furtively around the corner o f my garage 
when my wife was busy in the pantry  and like a high-ranking officer in  the Mafia 
would put his hand up to his cheek and from  the corner o f his m outh would say 
. . .  “ P s s t t . .  . E D W A R D ” . . .  Edw ard being the code word for “ High fire risk” . 
A m oderate degree o f danger would bring him round on his bicycle to whisper 
“ G eorge” and if he came sailing into the yard and ju st shouted “ Charlie” I 
knew that rain was on the way. On m ore than  one occasion my wife said tha t it 
was about time that I told him tha t my nam e was Jack and tha t I was all right, 
but with all the im portant security tha t was attached to the m atter a t the time I 
let it ride. W hen the scheme began a m em ber o f the Research Branch asked me 
to  keep records o f these warnings in the simple code term s as he thought that the
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details might prove to  be useful a t a later date when he wrote a thesis on “ Fire 
H azard” .

I kept the records carefully for three years, but on being transferred to 
another forest and having heard no word from anyone for that time I gathered 
that the records had eventually been regarded as a waste o f time and abandoned 
the idea o f keeping any more.

Several years later when I had pretty well forgotten about the code, “ Fire 
R isk” , and the original request, I received a letter out o f the blue from  the man 
who had asked me to keep the records. He wanted the details that he hoped I 
had been filing away for him. He was naturally very disappointed to learn that 
I was unable to oblige. Now here was another chap with no im agination; a card 
every twelve m onths saying . . . “ Please keep records until further notice” would 
have kept me in the picture and he would have obtained his inform ation.

W hat forester has not returned home at dusk to find a load of plants a t his 
front door and the driver hungry and itching to get back home, having been 
waiting two hours for instructions? This need never happen if the consigning 
forester gave the driver instructions to unfailingly telephone the receiving 
forester when he was on his way. Or a card or a letter the day previous would 
save endless delay and running about.

For some years I had charge of a sizeable nursery and kept in touch with 
many of my friends in the field by putting a note in the same envelope as the 
warning o f the despatch o f plants. I t m aintained a friendly relationship and I 
knew the conditions under which they worked which seemed quite sensible to 
me.

Failure to give notice o f intent to  regrade or repair forest roads may lead to 
friction in the woods. The Roads Engineer is prevented from carrying out his 
program m e with very expensive machinery if the forester is blocking up the 
road with lorries loading pulp or timber, which means idle plant and a waste of 
public funds. Alternatively the Engineer will operate his bulldozer and the 
forester may be prevented from  completing an urgent order. I f  the tim ber is left 
in the wood until the work on the road is finished it will doubtless dry out or 
perish, and lost weight is lost revenue. If  the Engineer buries the produce with a 
dozer in a fit of pique or frustration it am ounts to the same thing.

W hen heavy machinery on a low-loader is going to a forest it is essential 
tha t both driver of the vehicle and forester at the receiving end know exactly 
what is going on. It is just as im portant too that the man at the receiving end 
ensures th a t the roads tha t the vehicle is to  traverse are suitable for heavy 
traffic w ithout let or hindrance, that any gates across the road are wide enough 
to  allow the machinery uninterrupted access, and that should the low-loader 
have to  return via the same route that he has adequate turning space.

As our work expands and gets more complex it is all the more essential that 
every one of us, whether we work in the woods, the office or the laboratory avoid 
shutting ourselves off behind a little water-tight door. If  linked up to another 
project our jobs will be much more interesting, and surely the wheels o f the 
caterpillar tractor, the Isaachsen winch and the centrifuge will tu rn  more 
smoothly and with greater speed if we consult our colleagues frequently and let 
each other know w hat’s going on.

RECIPES

The Recipe Book compiled by M rs. Jean Stewart, and illustrated by M rs. 
Ella Neustein, has been a roaring success with both Forestry Commission 
employees and the general public.
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The book consists o f about 600 recipes collected from  Commission wives 
all over Britain. M ost o f them  are traditional favourites which have appealed 
to  many housewives after a BBC radio broadcast— “ W om an’s H our”—when 
the book was mentioned.

For 12/6 (plus 1/8 postage) Recipes, a real bargain and an ideal gift, is 
available, while stocks last, from  West Scotland Conservancy or the Publications 
Officer a t Savile Row.

“ Just  c a n ’t understand it, Fred.  I 
had it s h arp ene d only last w e e k .”

BOOK REVIEW S

Forestry in New Zealand by A. L. Poole. 112p. 33 illustrations. Published by 
The English Universities Press Ltd., Saint Paul’s House, W arwick Lane, 
London E.C.4. Price 30s.

In  little more than a century New Zealand forests have seen m ore changes 
than have occured during a thousand years in those o f Europe. The story is a 
dram atic one—from  the wholesale clearing o f land for farm ing and the exploita­
tion o f valuable native timbers that a t one time seemed inexhaustible, through 
to the planting of huge exotic forests tha t are now the basis o f one of New 
Zealand’s most exciting industries.

There are many other threads in the story: The part played by forest in 
protecting land from  erosion; the battle against introduced pests and diseases; 
the development o f forest parks for recreation; the counter-claim s o f farm ing 
and forestry.

In an illum inating survey, A. L. Poole shows how New Zealand’s forest 
policy has developed since the early years of European settlement. He also tells 
how the once-despised Pinus radiata has become the m ost im portant tim ber tree 
in New Zealand, with its products finding m arkets in Australia, Japan and 
other parts o f the world.

Now D irector-General of the New Zealand Forest Service, A. L. Poole has 
himself participated in many of the m ost significant events in the development 
o f the industry. His book is for all those—students and laymen—who w ant to 
know something o f the story o f New Zealand forestry and its place in that 
country’s developing society. The au thor has visited G reat Britain on several 
occasions and is well known to many members o f our staff.
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Natural History of the Lake District, edited by Canon G. A. K. Hervey and 
J. A. C. Barnes. W arne, London, 1970. Price 60s. 240 pages, 8 pages o f colour 
plates, 24 pages o f black-and-white photos, 4 pages o f m aps and many drawings.

For a century and a half those who loved wild country have judged the Lake 
D istrict supreme in England. In  the 866 square miles o f this largest o f British 
N ational Parks are the highest m ountains in England, the quietest valleys, the 
deepest lakes and the m ost varied landscapes. Every year an increasing num ber 
o f visitors from  all over the world come in cars and coaches, on bicycles or on 
foot, to  savour its delights; m any indeed return to live there. For all o f them, 
visitor or resident alike, this book will add considerably to  their interest and 
enjoyment.

It is the first time that a survey o f the wildlife of this lovely area of England 
has been attem pted in such depth. The contributors have not been content to 
merely give a catalogue o f plants and animals. They have attem pted to show the 
changes, biological and geological, tha t have taken place in the past and are still 
continuing, not least through the activities of man.

Am ong the variety o f landscape in the English Lake District are included 
sea coast and sand dune, m oorland, bog and fell, woodlands of many types, 
clear streams and raging torrents as well as the better known m ountains and 
lakes tha t are, perhaps, the main attractions to the visitor. All these provide an 
unusual diversity o f habitats for a rich variety of plants and animals, contained 
m oreover in a comparatively small area and thus within easy reach o f one 
another during a short stay.

The form idable task o f presenting the natural history o f this fascinating area 
has been entrusted to a team  of naturalists who share a common love of the 
Lake D istrict. They have tram ped its fells and describe w hat they are fam iliar 
with at first hand. Each has made a special study of its life and development and 
brings this knowledge to  the book.

U nfortunately C anon G. A. K. Hervey did not live to  see the publication of 
this book for which he provided so much inspiration. A keen naturalist, it was 
his driving energy that led to  the form ation o f the Lake D istrict N aturalists’ 
Trust. He was its first Chairm an and encouraged not only the acquisition of 
nature reserves bu t the spreading of inform ation giving a wider appreciation of 
the meaning and value o f nature conservation.

M r. J. A. G. Barnes who undertook the editorship after the death of Canon 
Hervey is a well-known northern ornithologist and has contributed the section 
on Birds in this book. He is already noted for his editorship of ‘Birds o f the 
British Isles and their Eggs’ by T. A. Coward, where he was widely praised for 
his skill in producing this classic work, in a single volume.

The general plan o f the book is as follows:
Section I begins with a consideration of the rocks of which the Lake District 

is built and how they may have reached their present state. Section II gives a 
description o f the p lant life o f the Lake District as a whole, habitat by habitat, 
from  m ountain top  to seashore. Section III describes plant and animal life in the 
lakes, tarns and streams o f the Lake District. The following section, dealing with 
the terrestial invertebrates, is subdivided under the headings o f molluscs, 
insects and Arachnida, and the final section on vertebrates is divided into three 
parts covering reptiles and am phibians, birds and mammals.



THE FOREST WORKER

The trees he planted when a boy 
Are now full grown. F rom  youth through years 
O f quiet growth, two woven threads o f  green 
Alongside green. A tapestry on ancient slopes 
W hose latent earths have grown new crops 
And m ould the skills o f generations gone 
To new-found tasks.

The tree he planted when a  boy
Has strength and grace. His nurtured child,
His secret love, his sheltered haven 
From  city spells. Beneath its m antled gown 
His therm os tea and tuppered bread 
Are happy feasts, his choice each day 
To canteen soup in factory or mine.

The hills he planted when a  boy 
Resound to raucous daily dins 
O f men at work with tractors, saws.
Loud revving lorries use the roads 
His fathers never dream ed could be.

But peace returns to  end each day 
As mini-bus turns homeward.
A nother cycle is complete, another stitch is woven. 
A nd when his day is ended too,
W hen zestful greens are mellowed gold,
His patterned threads will stronger be 
For all the love he gave them.

EUROS JONES

NUMBER THIRTY-SIX 1968-69
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T O U R S

IN T E R N A T IO N A L  CO U RSE O N  C O N STR U C TIO N  A N D  O PER A TIO N
O F CABLE CR A N ES 

A ESCH I, BERNE, SW ITZERLA N D  
17th June— 6th July, 1968 

R EPO R T NO. 1 

By  T. L. R A IN EY

Report on an International Installation and Operation Course 
of Long-Distance Cable Crane Systems 

Introduction
The following brief non-technical report describes the combined FA O /EC E/ 

ILO Course held in the com m unity forest of Aeschi, near Spiez, C anton of Bern, 
Switzerland from  17th June— 6th July, 1968.

25 participants, representing 14 countries, attended the Course, which was 
organised by the Swiss Forest Research Institute under the leadership o f M r. 
R. W ettstein, Chief, Logging Branch, assisted by members of his staff.

The general program m e of work followed during the Course consisted of 
2 \  days theory, entailing field and office work, and 12 days practical work on 
installation and operation.

To overcome the language barrier, the Course, for the practical work in 
particular, was divided into English, French and Germ an speaking groups. The 
English group, in which I participated, installed a Baco Cable Crane, the French 
a Wyssen, and the G erm an group an Arlberg.

Field Work
This was concerned with the determ ination of valley and m ountain stations, 

the setting out of extraction lines, and the surveying of longitudinal profiles.
The general planning and layout o f short, medium and long-distance cable 

crane systems are basically the same, and can often be combined with other 
extraction systems where slope and ground conditions permit.

Regarding topography, it was recommended that on steep, but even, 
rectangular areas, the extraction lines were best to  run parallel to each other, 
bu t where basin-shaped areas were encountered, they were better to converge 
into the narrowest point, either top or bottom  o f the area.

The im portance o f adequate valley stations was stressed. W ith very large 
quantities o f tim ber being extracted to a central depot, the stacking, re­
conversion, loading and disposal operations must be geared to clear the area as 
quickly as possible, and thus avoid a build-up o f m aterial at one point.

In  the layout of extraction lines, the m ethod recommended and used was to 
set out the lines going uphill, and to  measure the longitudinal profiles going 
downhill. This met with general approval as did the instrum ents used, the 
compasses and clinometers being all of Swiss m anufacture. The clinometers 
especially were very accurate and simple to use. It cannot be overstressed that, 
when visiting possible anchorage and support points during field work, as much 
inform ation as possible be recorded. Standing trees at or near these sites should 
be utilised if at all feasible, and thus avoid the extra cost involved m anufacturing 
and transporting artificial materials.
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Office Work
It is during this period tha t all rem arks m ade in the field concerning possible 

anchorage and support points can be appreciated and utilised. It m ust always 
be born in mind, from  a time and financial viewpoint, th a t supports be kept to 
a m inimum. The following work, m uch o f which is calculated from  predeter­
mined form ulas, is divided into phases. Deviation from  these phases can lead 
to difficulties.

PHASE I

PH A SE II

(i) P lotting o f the longitudinal profile.
(ii) D istribution o f supports (situation, num ber and height).

(iii) A pprox. calculation o f the sag o f the carrying cable.
(iv) Possible correction o f the distribution o f support.
(v) D eterm ination o f technical da ta  (diam eter o f carrying 

cable, to tal load, tension).
(vi) Exact calculation o f the sag o f the carrying cable.

(vii) Choice o f support constructions, calculation o f support 
pressure, and calculation o f dimensions for support 
elements.

(viii) Calculation o f dimensions o f anchorages for the carrying 
cable.

Practical Work
Practical work was concerned with the erection, operations and dism antling 

o f the three cable crane systems.
All installations had valley and m ountain stations at approx. 3,000 ft. and 

4,600 ft. above sea level respectively. The terrain generally was very steep, and 
treacherous in places, especially in the extraction lines, where there was no 
tree cover. The crop was m ature Norw ay spruce (Picea abies) being thinned on 
the selection system.

All valley and m ountain anchorages were to  standing trees, apart from  the 
Arlberg installation, which had a dead-m an anchorage at the valley station. The 
types o f supports erected were varied and interesting in their construction. They 
were two single pole supports w ithout cross-beams, a single pole support with 
cross-beam, a cross-standing A -support, a two-tree support with cross-beam  
erected on two standing trees, and m ost interesting o f all, the end m ast for the 
Baco installation. This comprised a standing tree, strengthened by strapping 
another tree to it, then bending the form er into correct alignm ent of the extraction 
line. This especially dem onstrated w hat could be done when standing trees 
were available for use as supports. All single pole supports were m ade from  
tim ber harvested as near to  the support points as possible, and they had the 
advantage over standing trees in tha t they could be fully rigged with saddles 
and guys before erection. It has been found tha t provided suitable support 
m aterial is readily available close to support points, the time factor is negligible 
in erecting a one-tree support from  a standing tree or otherwise.

The tensioning o f the Baco carrying cable was m easured by a dynam om eter 
which is not considered satisfactory nowadays, having to rem ain in situ for 
too long a period. The Arlberg carrying cable tension was m easured by a 
tensionmeter, which is reputed to be the best m ethod at present, as it can be 
attached to a loaded cable at any time. It is also the most expensive. Also 
dem onstrated was Pestal’s rule-of-thum b form ula, which involves the striking 
of a loaded cable, and the recording o f the returning wave o f vibration over a 
given span o f cable. Security factors vary from  country to  country, bu t all 
operators stay well on the safe side o f any given security factors.
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Com m unication was by telephone and installation and dism antling o f this 
proved an arduous task, due to  the steepness of slope. Telephone systems have 
the disadvantage o f requiring an operator constantly on hand at chokering 
points in the extraction line, whilst separate connections are needed for each 
move, and add to the expense o f the operation. Radio, which did not function 
properly on the working area due to topography, should always be attem pted 
initially. The radios tried during this course were o f the Swiss Army type, and 
would have proved large and cumbersome to transport. A ttem pted com m unica­
tion with radios such as the Storno pocket sets used by the Forestry Commission 
in their fire and field operations, would perhaps have yielded better results. It 
m ust be emphasised, from  the safety angle, that any com m unication system 
m ust be completely dependable.

The time and cost expenditure o f long-distance cable crane installations 
can never be rigid, due to  a variety o f factors, mainly num ber o f supports 
needed, ground conditions and the type of cable crane being used. It is also 
difficult to com pare operation time due to the different silvicultural systems used 
in some countries.

Discussion and Conclusions
The possible introduction of long-distance cable crane systems poses many 

problems when applied to  Britain at the present time. The main one is the fact 
tha t forest topography in this country generally makes roads a much less ex­
pensive proposition than in Switzerland, where road construction in many of 
the m ountainous forest regions is often unthinkable. Swiss installations, due to 
their general length o f 700—2000 metres, tend to serve the same purpose, but 
essentially lack a road’s versatility in introducing other traffic and machinery. 
Furtherm ore, the convex nature o f much of our steeper slopes make long instal­
lations difficult. A good m inimum length appears to  be approx. 1,200 metres 
down a concave slope.

British forestry practice, working with largely uniform  coniferous crops of 
yield classes averaging 100— 140 hoppus feet, leads to  frequent thinning cycles, 
and generally ensures the full utilisation of a roading system. C ontrary to  this, 
m uch of the m ountainous forest areas o f Switzerland are protective, m ature 
woodlands, being worked on the selection system, and producing large volumes 
o f tim ber a t much longer intervals than in Britain. The Swiss, after dismantling 
a system, may not install again on the same site for at least 10 years.

Basically the effective use o f long-distance cable cranes dem ands the extrac­
tion of big loads over long distances with a high volume o f tim ber being 
extracted. Low volume output proved a limiting factor when the Wyssen long­
distance cable crane underw ent trials in W est Scotland in 1953/54. Figures 
quoted as a good m inimum volume to be extracted start as high as 13,000 
hoppus feet over a length of 1,200 metres. As regards load size, the carrying 
capacity o f m ost long-distance cable crane carriages is approx. \ \ — 2 tons. In 
Swiss forests, this is often achieved by one or two pieces. In  Britain, these 
loads would probably entail much uneconomic work collecting and stacking 
p rio r to  chokering.

A further problem  is the fact that tree-length extraction does not suit this 
system, if  cable to ground clearance is to be fixed at an economic height. Loads 
hang vertically, and for maximum safety, the Swiss plan to  clear the highest 
po in t in an extraction line by at least 10 feet. During the course, length of pieces 
was approx. 16 feet. This pu t the m inimum height o f supports as approx. 30 feet. 
T he dimensional requirements of standing tree supports a t this height posed no 
problem s, but would create many in British plantations at present, and may even 
necessitate the m anufacture of supports outwith the working area. This, added
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to the transportation o f these supports from  one set-up to  the next, would 
greatly increase installation costs.

Finally, although unfam iliar with any areas in Britain a t present where long­
distance cable cranes could w ork economically, I  suggest they perhaps w arrant 
trials in  suitable areas o f N orth  and W est Scotland where they may substitute 
for expensive roadworks, especially in N orth  Scotland where F ort W illiam pulp 
is being extracted to  specification. They could also prove effective in clear-fell 
areas, and in any future catastrophic windblows such as occurred recently. 
A part from  this, I foresee no widespread use for them  in British forestry.

Being a newcomer to  this type of extraction, I was very impressed by the 
whole course. M r. W ettstein and his staff are to  be congratulated on the 
m anner in which they tackled this difficult project. The instructors were 
specialists, leaving nothing to  chance in the installation, operation and general 
handling o f all the expensive equipm ent used. I should like to  thank  especially 
M r. M uller, who was in charge of the English speaking group, and M r. Plieffer, 
whose aid in translation was invaluable. I also wish to  thank  the In ternational 
L abour Office in aw arding me a Course Fellowship, and the Forestry C om ­
mission for the recom m endation tha t I  participate.

IN T E R N A T IO N A L  CO U R SE O N  C O N ST R U C T IO N  
A N D  O PER A TIO N  O F CABLE CRA N ES 

AESCHI, BERN E, SW ITZER LA N D  
17th June— 6th July, 1968 

R EPO R T NO. 2

By  T. G. Q U EEN  
Work Study

In April, 1967, a Study-group o f the Join t Com m ittee FA O /EC E/ILO  
discussed M echanisation o f Forest W ork, and decided th a t international 
courses should be organised in the summer o f 1968 to  cover two aspects of 
work on long-range cable-cranes in m ountainous country: first, the installation 
and operation o f the cranes; and second, the planning o f crane systems. The 
Swiss government offered facilities for theoretical and practical work a t Aeschi, 
and charged the Swiss Forest Research Institute with the preparation  and 
organisation o f the courses.

Very broadly, the two courses were organised in this way:

(a) Installation Course 17/6—6/7/68
2 \  days o f office and field work, which included surveying and plotting the 

longitudinal profile o f a trace or rack; and calculations o f num bers and types of 
supports needed, loaded and unloaded cable-sags, saddle pressures, tension 
pressures and pressure on supports.

6} days field work, when the winch and cable-crane accessories were 
transported onto the work-site, and the cable-crane installed as a  going concern.

1 day to dem onstrate cable-crane installations and operation to members o f 
the Planning course.

1 day to  visit Vinje winch set-up in a neighbouring district.
5 days to  dism antle the cable-crane set-up, and return the winch and 

accessories to the roadside.
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(b) Planning Course 24— 29/6/68
3 days o f office and field work, when the economic and operational aspects 

o f cable-crane systems were considered.
1 day to  see cable-crane set-ups completed by Installation-course members. 
1 day to see Vinje winch set-up, in the com pany o f Installation-course 

members.

Swiss timber-exploitation systems
There are three general categories o f tim ber exploitation; namely simple 

sledging; wheeled transport or axle transport o f one kind or another; and cable 
systems.
(a) Simple sledging is regarded as a dying, alm ost dead means o f extraction.
(b) Wheeled transport is considered an im portant means o f extraction, and 

becomes m ore so as time goes on.
(c) Cable systems are the m ost im portant means o f extraction, and these in 

their turn  are further considered under three titles:
(i) Seilriese. (Literally “ rope-travel”). A very elementary, and relatively 

unim portant system used only for poor quality tim ber such as firewood. 
The loads are simply hooked on to a tensioned cable and driven 
downhill by gravity alone to  an off-loading point.

(ii) Seilkran  or cable-crane. A system where a carrying cable or skyline is 
supported and tensioned in such a way that a wheeled carriage con­
nected to a winch drum  by a hauling cable and carrying a load of 
tim ber may run freely over its length, usually between any loading 
point and a roadside depot. Special features of the system are that only 
one carriage is used; the carriage may be stopped and locked at any 
point on the line; downhill travel of carriage or carriage and load is by 
force of gravity, and uphill travel is powered by a m otor; the winch is 
always situated at the top end o f the set-up; and a strip on either side 
o f the skyline may be tapped. A Seilkran or cable-crane may comple­
m ent a Seilbahn or cableway in a more complex extraction system.

(iii) Seilbahn or cableway. This is another example o f a supported and 
tensioned skyline, but it differs fundamentally in function and operation 
from  the cable-crane. The cableway is used to transport gathered 
tim ber from  one point to another, where the initial gathering has 
usually been done by cable-crane, but may also have been done by 
tractor, horse, sledge or any perm utation of those m ethods. Its special 
features are that no loading or unloading is done except at two term ini; 
an endless rope allows the downward force o f the loaded carriage 
to  haul the em pty carriage back uphill to the loading term inus; and it 
may be used over extremely long distances. A typical situation where 
this method would be used is where an exploitable forest is growing 
on an interm ontane plateau, at such a distance from  a depot that road- 
ing costs are prohibitive, and cable-cranes alone are an inadequate 
solution to  the problem . Then cable-cranes or other means would be 
used to gather the tim ber to a central dum p on the plateau, and further 
transport would be effected by cableway. Cableways were said to  be in 
operation over distances of up to 40 km.

Preparatory Work—Field
The Cable-crane Network

W here tim ber has to  be extracted by cable-crane down to a road or depot, 
the area is looked at as a whole, and a decision is made as to the layout o f the 
cable-crane network. The decision is made in the light o f 5 factors.
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(i) The Topography. In general terms, 3 land-form s are recognised, and these 
are blackboard, cone-shaped, and basin-shaped forms.

The Blackboard form  is self-explanatory, and a layout is planned on 
a series of more or less parallel lines, suitably spaced, from  individual 
winch stations a t the top  o f the area, down to individual landing-places 
a t the bottom .

The Cone-shaped form  calls for a central winch-station a t the top  of 
the area, with a layout o f lines fanning out downhill to  separate landing- 
places.

The Basin-shaped form  dem ands the reverse o f the latter, and from  a 
central landing-place at the bottom  o f the area, lines fan out uphill to  
separate winch stations.

A look at almost any m ountainside, either here or in Switzerland, will 
show that all 3 land-form s are frequently continuous. Swiss experts say 
tha t good integration o f the 3 types o f layout is the true a rt o f netw ork 
planning.

(ii) The landing places. They should be selected or sought out bearing in mind 
the need for as much mechanical conversion as possible a t a central depot, 
since all work done on the steep hillsides is dangerous and costly. Landing 
places should be identified on the ground.

(iii) The possible side-haul distance. This should take due regard o f the relatively 
high cost of the side-haul element o f extraction.

(iv) The position o f  the winch. This should be identified on the ground.
(v) The situation o f  the fe lled  trees. Slopes o f 4 0 °+  are com m on in Switzerland, 

and felled trees frequently come to rest at a distance o f up to  200 m below 
the stumps.

Surveying the Longitudinal Profile of the Trace or Rackway
The field-work is done in 2 stages.

(0  Starting from the anchor tree a t the landing place, a com pass-bearing is 
taken on the line o f the anchor tree at the winch-site o r on some in ter­
mediate point in line with that anchor tree. The survey may be a protracted  
affair, and that bearing is best jo tted  down for future reference. The 
compass-man directs an assistant along the bearing, and a third m an 
hammers in pegs and serves as factotum  to the team. The pegs are placed 
a t intervals where they may easily be seen, and on all pronounced knolls. 
The bearing has to  be read and followed extremely carefully, for the 
ground is steep, difficult and dangerous, and extra w ork caused by 
carelessness or accident is most disheartening.

(ii) Assuming tha t all has gone well, and the winch anchor-tree reached, the 
second stage is to return along the line pegged out and record relevant 
data. The oblique distances between pegs are m easured with a tape, and 
the slopes measured with a clinometer. The pegs are identified by con­
secutive num bers from  the top of the line working down. On this downhill 
journey, possible anchor trees and support trees are noted at appropriate 
points, and their dimensions estim ated or measured.

The instrum ent used for com pass-work was the Wyssen Compass, 
which is specially designed for rough, steep country (the m akers say for 
slopes of ±  120%). The team leader swore by it, and although m ost team- 
members found it a bit awkward initially, probably it could soon be used 
with confidence.
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Preparatory Work—Office

Plotting the Longitudinal Profile, and Distribution of Supports
From  the data recorded in the field, the longitudinal profile o f the trace or 

rackway is plotted on a suitable scale; and then the distribution o f supports 
is considered: where, how many, how high, and what so rt?  This stage o f the 
w ork is a m atter o f trial and error, but is greatly assisted by experience. Supports 
o f a  given height are plotted on what appear to be the m ost favourable points 
o f the profile, and the approxim ate sag of the carrying-cable or skyline is 
calculated. F rom  the relationship between the profile and the cable sag, correc­
tions may be made to  the distribution of the supports, or their heights. The 
instructors stressed m ost emphatically the need to keep the num ber o f supports 
to  an absolute m inim um ; and once the course-members had partaken in the 
erection o f one o f those supports in the field, the message was driven home for 
good: m ost work connected with natural or artificial supports is heavy, awk­
ward and dangerous.

Technical Calculations
Once the carrying-cable diameter, total load and tension are established, the 

exact sags o f the carrying-cable may be calculated and plotted. Then the most 
suitable of a num ber of different sorts o f supports may be chosen, and their 
necessary dimensions calculated according to the pressures to  which they will 
be subjected. Finally the dimensions of the anchorages for the carrying-cable 
are calculated.

The preparatory field and office work is laid down in a tried and proved 
sequence which should be held to.

Installation Work 

The job to be done
A  cable-crane was to  be erected to  run between an anchorage at a valley 

landing-place at 1080 m and an anchorage on a m ountain ridge at 1560 m above 
sea level. The length of trace or rackway was 1300 m. 2 supports were needed: 
1 as an endm ast on the ridge, and 1 as an intermediate support; of these, 1 was 
a standing tree and the other was a felled tree dragged to  the approxim ate 
support position. The skyline was 24 mm diameter. The winch used was a 
50 H P BACO SW30, with an autom atic mechanical carriage.

Preliminary organisation
A t the valley landing-place a  list was compiled, based on office preparatory 

work, of all cable-crane accessories needed at the intermediate, endm ast and 
m ountain-anchorage positions. Those accessories were loaded onto a sledge, on 
the basis of last on, first off. Axe, saw and sappi, etc., were placed conveniently 
about the sledge. The sledge was then hitched to the winch, and the train set off 
uphill by the best route. Transporting the winch and sledge to the m ountain 
ridge was a simple, if strenuous, operation. The winch was anchored to a tree up 
the path, winched itself in, and so on. A cranked fairlead allowed some steering, 
and it may be w orth rem arking tha t for all preliminary manoeuvres and rough 
w ork the winch drum  was fitted with a separate length o f cable, and no duty 
cables were used. Accessories for interm ediate stations were unloaded from  the 
sledge at appropriate points en route.
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Setting-up in the Trace or Rackway
W hen the winch and sledge had arrived on the m ountain ridge, and then 

moved across to  the appointed m ountain anchorage for the skyline, the first 
jobs were to  install a telephone link between the m ountain and valley anchorage 
points, and to anchor the winch so tha t it could be used to  full advantage for 
all haulage.

W ork began on the endm ast support. There was a standing tree well-placed 
for support, but it did not meet the girth requirem ents for the tension exerted. 
T hat tree was brashed up to 20 m, and then topped at tha t height. A nother 
of similar length was felled and sned, and then hoisted, butt-end upperm ost, 
alongside the standing tree, and lashed to it. Slings were fitted to the top  o f the 
support to carry the skyline saddle a t the prescribed height; and then guy-lines 
were attached so tha t pressure on the support could be evenly spread. The 
support was not in the exact position required by the specification, and some 
means was needed to  pull it down and over into the centre o f the rack, so that 
the skyline would be central and at the right height. T hat end was achieved by 
making oblique saw-cuts into the base o f the standing tree and thereby weaken­
ing it, and then pulling the whole support into position under power of the winch 
and then guying it firmly in the correct position.

Between times, the rough-w ork cable was removed from  the drum  o f the 
winch, and a light cable fed on. This cable was pulled m anually down the trace 
to the valley anchorage, where it was spliced to  the hauling-cable proper, a  cable 
of 9.5 mm diameter. The hauling-cable was then towed up the trace to  the 
winch; the light cable was wound from  the winch-drum onto a spare reel; and  
the hauling-cable was wound onto the winch-drum. Similarly, when the last 
o f the hauling-cable unwound from  the reel a t the valley anchorage, its end was 
spliced to the 24 mm skyline cable, and this in its turn  was hauled up the trace 
to the m ountain anchorage. A t that stage the skyline was anchored (but not 
tensioned) at the m ountain anchorage according to specification. A lthough 
the foregoing describes the aims and ends connected with the different ropes, it 
gives no indication of the extremes o f effort, care and patience required in this 
phase of setting-up.

The next stage was to  erect the artificial support at the interm ediate po in t o f 
the trace. This support was 22 m long and contained 2 cubic metres. I t had been 
felled, sned and peeled, and had been hauled to  its approxim ate position, so 
that the butt-end lay 2 m from  the centre line of the trace, and the small end lay 
obliquely downhill. As with the endm ast, guy-lines and saddle-slings were 
fitted according to specification; and in addition, climbing staples were ham ­
mered into the stem at approxim ately -75 m intervals. A pit was dug on the exact 
site for the support, and the support was winched into a position where the 
butt-end would heel itself into the pit while the support was being hauled into 
the upright position. A suitably-placed adjacent tree was then brashed to  14 m, 
and guyed back in a way which fitted it to  take the strain while the support 
was being hauled erect. T hat adjacent tree was then m ounted with a pulley 
system, whereby the support could be raised. The guy-lines from  the support 
were made fast in the appropriate directions; the hauling-cable from  the winch 
was fed through the pulley-system to the thin end o f the support; the winch 
wound in, and raised the support; and as the support was rising into position, 
so the man on each of the guy-lines took up the slack and kept the support under 
control. The support was thus raised to  its position, which was leaning slightly 
into the centre o f the rack and downhill. The guys were made fast, and the 
support stood independently.

Next, the saddle which carries the skyline was put together. Some slack was 
taken on the skyline by fixing to  it the hauling-cable and winding in ; then the 
skyline was clamped into the saddle, and together they were hauled up by the
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winch hauling-cable to  the calculated height on the support and m ade fast to 
the support sling. The skyline was similarly raised at the endm ast support, and 
the set-up was ready for tensioning.

Tensioning was done at the valley anchorage, and a close watch was kept 
a t each support and anchorage so that if  anything threatened to go wrong, it 
could be checked quickly. W hen tensioning was completed, the securing clamps 
were removed from  the saddle and the line was open to traffic.

Each aspect o f the work related to  the supports m ust be undertaken most 
carefully and skilfully, w hether it be in the office or in the field. Bad work, or 
miscalculations o f one kind or another may only show up once tension comes 
on the skyline, and they are extremely costly and disproportionately dangerous 
to pu t right at tha t stage.

W ith regard to  whether natural standing trees or felled trees make the best 
supports, it should be borne in mind that although there is an element of 
erecting in the case o f felled trees, alm ost all o f the rigging w ork can be done 
on the ground before the tree is erected; whereas, when standing trees are used, 
2 to  3 hours heavy w ork may have to be done standing in an awkward position 
20—25 m up from  the ground with a 50° slope stretching away below.

The installation was declared a going concern when a light test-carriage 
transported the hauling cable to the valley anchorage and that cable was 
attached to  the autom atic carriage which had been m ounted on the skyline.

Carriages
Once the labours o f the installation w ork were left behind, it soon became 

apparent tha t one o f the m ost im portant features of the system as a whole was 
the tim ber carriage. The carriage should be mechanically- or hydraulically- 
controlled so tha t it can be stopped and autom atically locked at any desired 
pick-up point along the length of the line; the choker-hook should be au to­
matically lowered once the carriage is locked in position on the line; and at the 
landing-place, the load should be autom atically released and the carriage free 
to  return  to  the loading point. The carriages which the writer saw operating 
during the course were the Baco and the Nesler-Arlberg: while both performed 
the first two functions well, neither was seen to  operate efficiently a t the landing- 
place. T hat observation is based on only 6 or 7 loads in each case, and it may 
well have been tha t the m achinery was new to the instructors as well as the 
course-m em bers; however, no really concrete explanation was given, and the 
failure of the release-mechanism was vaguely related to the am ount o f slack in 
the hauling-cable when the carriage arrived at the landing place. Further, a 
Wyssen carriage was seen operating m ost efficiently a t the pick-up point, but 
was no t seen in action at all at the landing-place; however, this was reported 
to  be working extremely well.

A  very limited num ber of loads were extracted, and those mainly for dem on­
stration purposes; therefore extraction as such by cable-cranes is not discussed 
in this paper.

Dismantling Work

The job to be done
All cables, supports and cable-crane accessories were to be dism antled; 

the cables were to  be rewound on the appropriate reels a t the valley anchorage; 
and  the winch was to  be transported to  roadside.

Dismantling
As a preliminary, all gear a t the m ountain anchorage which was not needed
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for the dism antling phase was m ade fast to the sledge, and the whole sent down 
on the crane.

A t the valley anchorage, the tension was taken off the skyline; the hauling- 
cable was removed from the carriage; and the carriage was removed from  the 
skyline.

W ork began on dism antling the endm ast support. The hauling-cable was fed 
through a pulley system up the support, and onto the skyline; then the skyline 
was hauled clear o f the saddle and lowered to the ground. The support-tree, 
which had been weakened by earlier saw-cuts to  facilitate positioning, was now 
felled and the guy-ropes were released simultaneously. The support head-rigging 
was dismantled once the tree was on the ground.

A t a convenient spot not far from  the m ountain anchorage, the skyline was 
made fast to a strong tree-root by means o f a wire strap and  shackles. The 
skyline was then gradually released from  its m ountain anchorage, and its end 
placed adjacent to the winch with a view to splicing it to the hauling-cable later 
on. For the m om ent, the hauling-cable was pulled m anually down the trace to 
the interm ediate support, which was lowered and dism antled much on the 
lines of the endm ast support. The hauling-cable was then rewound to  the winch, 
and spliced to  the end of the skyline. The hauling-cable was braked, and the 
skyline released from the tree-root. The skyline now had to be wound onto a 
reel at the valley anchorage. Because of the length and weight o f cable, and the 
steep slopes, both m ountain- and valley-work had to be co-ordinated as closely 
as possible.

Very briefly, the system used was this. On a  flat piece o f hard  ground beside 
the valley anchorage, a lorry hitched onto the skyline where it sagged along the 
ground. A signal was telephoned to  the winch-man a t the top  to  release the 
brake; and simultaneously the lorry-driver hauled a stretch o f skyline towards 
the reel while the men on the reel wound on the slack. Stop-and-go-signals had 
to be responded to instantly, for an unbraked skyline would have become 
inextricably kinked. Following the skyline, the hauling-cable was wound onto 
another reel; then at the m ountain-anchorage, preparations were m ade to 
transport the winch downhill.

A  winch from  a neighbouring set-up was due to go downhill at the same 
time as the BACO, and it was decided in the interests o f safety and economy to 
transport both winches in tandem . They were cross-hitched, back-to-back, with 
one winching the tandem  downhill to preselected hitching points, while the other 
faced uphill and acted as a brake. Thus the winches and all odds and ends weie 
brought to roadside. A stocktaking was done, and the exercise was closed.

Summary of the main points which arose on the course

Preliminary fie ld  and office work
In the widest economic sense, the cable-crane netw ork is vitally im portant, 

and many areas to  be exploited will call for a skilful integration o f the three 
types o f layout already mentioned.

In the technical sense, the surveying and plotting o f the longitudinal profile, 
along with the subsequent calculations, should be done with great care at each 
stage, and in the sequence recommended.

From  the physical standpoint as well as the economic one, the num ber of 
supports should be m ost carefully calculated and kept to  an absolute m inim um : 
they are costly to  erect and can be a source o f extremely hard and difficult work.
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Installation Work
Because o f the distances and steepness associated with cable-crane installa­

tions, field w ork m ust be carefully planned so tha t machine-power is exploited 
to  the full, and m an-power is not abused.

There m ust be good, clear com m unications between stations.
Anchorages and all cable-fastenings m ust be made properly and securely. 
All anchorage- and support-points should be observed while the skyline is 

being tensioned.
Careful thought should be given to the case for using either standing or 

felled trees as supports.

Carriages
It seemed as though the type o f carriage used would be a  m ajor factor in 

extraction econom ics; and a good carriage would well repay its extra cost.

Dismantling Work
AH cables to  be rewound should be kept under some degree o f tension 

com patible with the effort required to rewind them.

Application of the Knowledge Gained on the Course

Long-range cable-cranes on the Swiss model are not yet in use in G reat 
Britain. However, high roading-costs are felt here, albeit not so acutely as in 
Switzerland, and the trend is ever towards longer-range extraction systems and 
reduced roading-densities. A medium-range BACO winch is currently on trial 
in West Scotland, and the principles o f long-range crane-systems can be applied 
and examined in tha t particular case, and wherever else extensions to  current 
working are contem plated.

TR A C TO R  S K ID D IN G  COURSE 
Sonsterud Forest W orker's Training School, Gjesasen, Norway 

B y  J. W ADE

This course was intended for experienced forest workers. N um ber on course 
should have been four or five members but only three, including myself, actually 
attended. The machines and m ethods in the order in which they were taught are 
described below.

1. Bolinder Munktell Boxer Half-tracked Tractor

Equipment
Four-D rum  Igland W inch with hydraulically-mounted butt-plate.

Ground conditions
High stumps, ground very wet and rocky in places.
Timber—spruce, primarily converted to  3 m etres+  sawlogs, 3 metres +  

pulpwood. N o stacking of large m aterial or grouping of lighter pieces to  give a 
tush.
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Extraction Routes
Needed absolute m inimum o f preparation. Only exceptionally high stumps 

cut low on extraction routes. Some lack o f planning evident a t this point. 
Routes had not been selected before felling and lop and top broken down. 
This m eant routes had to be prepared as extraction progressed.

Winch
W orked very well, but clutch system could be improved if  handle had pulled 

towards operator rather than having to  be pushed away. Brakes were primitive 
but reasonably efficient ratchet type. Each drum  had approxim ately fifty yards 
o f rope with two sliding chain chokers. Rope term inated with a single chain 
choker fastened to rope end either with an eye splice and thimble or bulldog 
clamps and thimble.

System of Work
T ractor driven into area to  be extracted. T ractor reversed a t centre o f pick-up 

area and stopped close to fron t of potential load. Brakes applied and bu tt plate 
dropped.

The individual winches were num bered 1 to 4. The cable and chokers were 
taken out from  No. 1 winch on a line up to 45° from  centre line extended back­
wards from  tractor. The sliding chokers were dropped by a log, o r logs if  two 
ends conveniently placed. The fixed choker is fastened first, the sliding choker 
farthest from  the winch next, and lastly the remaining sliding choker. Chokers 
are always connected in this way. If  reverse order of attachm ent be used the rope 
has to be pulled out through two sliding chokers to connect up last part o f load. 
This is hard work and unnecessary.

The other three winch ropes and chokers were connected up in a similar 
way in ascending order of numbers, m aking sure tha t none o f the ropes entangled 
by fanning the ropes up to 45° the other side o f the centre line. The winches are 
then wound in, in the order 1, 2, 3, 4, until very close to  the bu tt plate when 
winches 1 and 4 are pulled in, until load tight up against bu tt plate, and brakes 
applied. W inches 2 and 3 are then pulled in and brakes applied. D uring the 
winching-in operation the tractor foot throttle is used with discretion to  speed 
up the operation.

Butt plate now lifted on hydraulics and tractor moved forw ard several yards. 
A t this point some o f the logs may settle into different positions. Load should 
be checked and any o f winch loads lifted if this appears necessary.

If  pulpwood was to be removed the driver had to  prepare the load himself. 
Single pulp pieces did not m ake a pay-load so pulp had to be piled into 2, 3 or 4 
piece heaps. This gave a rather large turn-round time in the wood if  driver 
working alone. If  cutter had piled these pieces extraction would have moved 
more quickiy. In our case a choker man was available so he had to  prepare heaps.

Loads of sawlogs or pulpwood are then removed to  roadside where they were 
stacked in suitable heaps.

One advantage o f this type of winch was tha t in a mixed produce area, mixed 
loads could be carried, e.g. two winch loads o f sawlogs and two o f pulpwood, or 
three sawlogs and one pulpwood. They did no t mix and could easily be separated 
at the unloading point.

2. Bolinder Munktell Buster Tractor

Equipment
D ouble-drum  Igland winch with hydraulically-m ounted butt-plate, chained 

wheels.
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Ground conditions
Used on similar site to  Boxer but drier extraction routes had to  be chosen 

and many more stum ps had to be cut low.

Winch
Each drum  had sixty to seventy yards o f rope with one fixed choker and 

four sliding chokers. O peration much better than four-drum  winch. Payload 
slightly less than Boxer and of course terrain a little easier.

System of Work
Similar to Boxer but both tractor and winch less flexible as to  use.

3. Holder A20 Four-wheel drive, Frame-steering, Small Tractor 

Equipment
Isachsen single-drum ‘H andy’ type winch. Also hydraulically m ounted 

draw -bar with swinging butt plate and six choker chains. Rear wheels only 
equipped with chains.

Ground conditions
As for Boxer and Buster, also m aterial presentation.

Extraction Routes
G reater care needed for extraction route lay-out than for normal agricultural 

tractors. Stumps had to be low and slide slope—particularly where tractor had 
to  be turned—kept to a minimum. W hen turning across a slope the wheels on 
the low side m ust always be closed. I f  not, the danger o f the tractor turning over 
is very real.

Work Method
T ractor driven to loading area. Turned through 180° to face downhill and 

reversed to centre o f area where load to be picked up. Pieces to be winched to 
tractor should be laid in an arc 35° either side of a centre line drawn from  rear 
o f tractor. Brake applied and choker bar and butt plate dropped.

W inch rope and one choker chain pulled out to first load which should be 
near one edge o f pick-up arc. Chain is placed around load and rope hooked to 
it. O perator then walked back to tractor, winch clutch released. Choker hook is 
removed from  chain and chain clipped into choker bar. This process was re­
peated for each choker chain and load.

W hen all loads have been connected to choker bar, the bar is lifted and load 
driven to  off-loading point. A t roadside, hydraulics are dropped and choker bar 
lock disengaged. Tractor was then driven forward, disengaging chains from 
choker bar. T ractor stopped, choker bar locked in position again and chains 
disengaged from  loads and placed on choker bar ready for use again.

This tractor is rather small and under-powered. It is therefore rather slow. 
Its use appears to  be rather limited to  possibly thinning in crops which are 
heavily stocked and where pole sizes are rather small.

4. Double-Drum Skyline

Equipment
Double drum  Igland winch with tower m ounted on Ford 3000 tractor.
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Ground conditions
For purposes of course, ground was very easy. Instructor had to  be able to  

keep in contact with choker man and winch operator. M aterial prim arily 
converted spruce with no load preparation at all.

Equipment and set-up
Tower anchored forward down centre line of tractor to stum p or well rooted 

tree. T ractor reversed until anchor rope as tight as possible. U p to sixty yards 
from  tractor a spar tree equipped with a pulley, high up it. Spar tree and block 
anchored back to another convenient stum p or large tree. Spar tree anchor, spar 
tree, tractor tower and tower anchor point all in line. The rope from  one drum  of 
the winch, called the haul-back drum , was passed over a pulley at the top o f the 
tower, under a pulley on a carriage equipped with two pulleys, over the top  of 
the pulley on the spar tree, and back to the carriage, where it was fastened to  a 
swivel on the carriage chassis. The rope on the other drum  o f the winch is passed 
over the top of the other pulley on the top of the tower, through the other 
carriage block and term inated in a choker chain eye spliced to the rope. This 
is called the haul-in line. Each drum  of the winch is equipped with a hydraulic 
clutch and band brake.

System of Operation
(i) H aul-back clutch engaged and, by braking on haul-in line, the carriage 

was carried towards the spar tree, above the ground. A t an appropriate signal 
from the choker man in the wood, the brakes on both drum s were applied. The 
haul-in brake then released completely. Choker man pulled out haul-in rope to 
selected load and fastened rope to load.

(ii) He then moved clear o f the load, and from  a position from where he could 
see the operator and operator could see him, he signalled for load to  be hauled 
in. To do this, the operator engaged the haul-in clutch and braked hard  on 
haul-back clutch. The haul-back line and attached carriage travelled forward, 
came under tension and lifted. W hen tension was sufficient to overcome the 
inertia o f the load, the load moved towards the carriage. As the carriage was 
high, the load tended to lift and therefore moved easily. W hen the load met the 
carriage the haul-back brake was released slightly. The carriage moved towards 
the tractor. Haul-back brake was applied sufficiently to keep front of load just 
clear o f obstacles. A t the landing (stacking point) the load was dropped and 
disconnected from  line by operator. Carriage then sent back to choker man. 
W hilst he was connecting next load operator stacked previous load.

Comments
Speed o f operation is relatively slow. Effective operative distance a severe 

limitation. However, where ground conditions are such tha t other m ethods are 
too costly or impossible, this is the only practical m ethod providing ground 
is concave or flat.

5. Double Drum Cable Crane

Equipment
Isachsen double drum  winch and tower, m ounted on Ferguson 35 tractor. 

Skyline and hand operated winch to  tension Skyline. Carriage with 2 to  1 
reduction on haul-in.

B



Ground conditions
Steeply concave hillside. M aterial presentation: whole poles felled downhill 

steeply angled towards direction o f extraction. Extraction distance maximum 
300 yards, 60 yards wide.

Method of Erection
T ractor standing near landing point with nose pointing away from area to be 

extracted. Tower of winch anchored twice at approxim ately 45° from  tractor on 
either side, away from  area to be extracted. Spar tree anchored back twice at 
angle o f 45° from  line o f haul. H aul-back line pulled out manually and fed 
through pulleys supported by straps to trees outside the extraction area. Enough 
supports are needed to  keep rope from  ground under slight tension. Rope 
passed through a pulley on spar tree and hauled back to winch. Skyline and 
haul-in line then attached to haul-back rope.

Haul-in and skyline pulled out to spar tree by winch. Skyline is supported 
on spar tree and anchored back to  a suitable anchor. Haul-in line pulls in 
haul-back line. Skyline fixed over tower and carriage placed on skyline then 
tensioned, using a Tifor hand winch suitably anchored. H aul-in line then wound 
on to  carriage and haul-back line fastened to carriage.

System of Operation
W inch operated as described for Skyline D ouble D rum  W inch technique. 

Com m unication by two way radio sets, one at tractor and one in wood. A 
‘dead m an’, which can be a sawlog or unconverted pole, was equipped with a 
sling in the extraction line and on landing area.

Carriage winch line was fastened to  ‘dead m an’ and carriage hauled back 
until sufficient free rope as indicated by choker man was wound off. This rope 
was then clipped to  haul-in rope. Carriage then hauled up to  choker man who 
indicated when it should be stopped. Choker man then connected carriage to 
haul-in line to selected load. W inch man hauled in when signalled to  do so. 
W hen load reached conversion bay, man doing conversion signalled operator 
when to stop. Choker man told winch operator how much rope he required for 
next load. O perator hauled back the carriage until required length o f rope was 
paid out. Converter signalled operator to stop and once again connected carriage 
haul-in to  tractor haul-in line, and process repeated.

Conversion
After carriage despatched, converter attached a small winch rope to  load, 

walked to winch and hauled load parallel to  conversion bay. He then converted 
poles, and stacked produce. This produce was sawlogs 3 metres-)-, and pulpwood 
3 metres-)-.

This m ethod o f conversion and system o f felling I intend to apply to  our 
own cable crane, which is to be used on clear-fell and promises to be the most 
economical method for clear-fell cable-crane technique in the N orthum berland 
part o f the Border Forest.
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6. Whole Pole Skidding with Ford Super Four

Equipment
Four-wheel-drive tractor with power-assisted steering, also independent 

brakes for steering under load. Two-drum  Igland winch with hydraulically 
m ounted bu tt plate. Log roller hydraulically operated on fron t o f tractor.
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Winch
Equipped with 60 yards of rope per drum , each rope having four sliding chain 

chokers, and rope term inating in a chain choker.

Ground conditions
Dry heath with occasional wet patches. Average extraction distance one- 

third mile. Poles felled with tops predom inantly away from  extraction direction. 
As soil in area had a high sand content, trees pulled butt-first to try and reduce 
contam ination of saw logs by sand. I f  ground hard, frozen or covered in snow, 
poles would have been pulled tip-first.

System of Work
This tractor used in a tim ber producing team. Team consisted of three to 

four cutters, tractor driver and converter. Trees felled in required direction by 
cutters. T ractor operator chokers his load in similar m anner to m ethods of 
chokering described for Boxer and Buster. M aterial hauled to  roadside, where 
the poles were dropped on to bearers laid a t right angles to road. O perator 
disconnected load and drove back to wood. Converter m easured and converted 
poles and stacked light pieces o f pulp. T ractor meanwhile has fetched another 
load which he dropped on another conversion site close by. While converter 
working on these poles, tractor stacked any sawlogs to be stacked on first site 
before travelling back into wood. Process continuous, alternating between 
conversion sites.

Comments
On steeper or wetter ground tractor would need to  be equipped with chains. 

I f  poles pulled tip-first, load could have been increased by approxim ately 30%.

7. Garrett Tree Farmer for Whole Pole Skidding

Equipment
T ractor was a four-wheel-drive, frame-steering tractor equipped with chains 

on rear wheels. Single drum  hydraulic winch. Log roller hydraulically operated.

Winch
Equipped with 60 yards o f rope and 10 sliding chokers.

Ground conditions
Rocky and wet in places. Poles felled as for Super Four but average pole 

somewhat larger.

System of work
Once again as team work. M ethod as described for Super Four.

Lectures

The m ajority of lecture time was taken up in discussing and explaining the 
complete workings o f all types o f tractor engines, a typical gearbox and back 
axle.

One lecture was given on winch construction. Two types o f winch were 
discussed—single and double drum.
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A lecture was also given on safe working m ethods which covered m ost 
aspects of forest work. Stress was placed on the use of helmets. This was some­
w hat ironic as so few instructors actually wore helmets.

One Saturday m orning was spent on the m ounting o f a winch on a tractor, 
with the School m echanic as instructor. A beautifully equipped workshop 
showed its w orth here.

A full day on long splicing was a day well spent. The instruction was broken 
down into simple stages. W ith examples o f each stage abounding in the work­
shop, this m eant that splicing could be learnt very quickly. An extremely good 
series of three booklets was supplied on rope types and splicing.

Conclusions

The course was very comprehensive and covered, with certain lim itations, a 
great num ber o f extraction techniques and extraction equipm ent. The course 
couldn’t and wasn’t intended to produce skilled operators on all the forms of 
extraction taught. However, sufficient inform ation was available to enable a 
good worker to tackle a great num ber o f extraction situations in the correct 
m anner and become a skilled operator m ore easily and quickly.

An interesting point here which was very apparent. N o forest trac to r was 
complete unless equipped with a foot throttle  and a winch—a single drum  one 
or preferably two or more drums.

For my part, while not seeing a complete m ethod not previously seen, I did 
learn many useful tips and techniques which I may be able to utilise in the future, 
especially medium-distance cable-way techniques that I can use on the F.C. 
extended Isachsen N o. 3 winch.

I would like to thank  H err Brock, the Principal o f the Sonsterud School and 
his staff for having me and making my stay so pleasant. After staying in such a 
beautifully equipped school I can only think that perhaps in forestry education 
we have a great deal to  learn from  our Norwegian forestry colleagues.

SOM E NOTES ON SW EDISH FO R ESTR Y —JU LY  1968 

By  A LA N  P. W ATERS 
Forest Worker, South East England

I  travelled by the England-Sweden Line ship Saga from  Tilbury to 
Gothenburg, which is on the west coast o f Sweden. W ith me went my m otor­
cycle. The ship arrived at 6.30 a.m. on the 9th July, and I rode straight up to 
my relatives who have a summer-house on K oon which is one o f the M arstrand 
group of islands. M arstrand is thirty miles to the north  o f G othenburg. The 
journey took me through alternating agricultural and forestry areas. The 
forests were mixed Norway spruce (Picea abies) and Scots pine (Pinus sylvestris), 
with birch scrub. In places, for a distance o f about 30 feet, the undergrow th had 
been cut flat to the ground, and the trees brashed. This was obviously a pre­
caution against forest fires and seemed necessary because the forest ended 
alm ost at the edge of the road in places.

The rocks of M arstrand are mainly grey gneiss and red Bohus granite. I 
expected the water to be acid but this was not the case because in the past, the 
sea had washed large quantities o f sea-shells over the low lying islands, and so 
now the soil is basic. The woods here are in fact deciduous, consisting o f oak,
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aspen, birch, alder, m ountain ash, lime, elm, and underplanted with Norway 
spruce. I was told by my aunt, who is a school teacher, tha t the school children 
had planted these spruce and tha t it was part o f their education. On the western 
sides o f the islands the trees were suffering from  exposure and they gradually 
gave way to  heather (Calluna vulgaris), heaths (Ericaceae),vtoTt\ebeiTy(Vaccinium 
myrtillus), bog-myrtle (M yrica gale), and num erous wild flowers and rock plants.

Butterfly collecting is my hobby and I was very pleased to  see many butter­
flies here, although I was told that they are not as com m on as they used to be 
because of chemical spraying on the land. In fact I saw no evidence o f chemicals 
being used in forestry. Unlike English weeds, Swedish weeds are no t vigorous, 
and so weed-control is not im portant.

In M arstrand harbour there was a tim ber ship m oored and I estimated it to 
contain 100 tons of spruce logs each being 2 metres in length. I enquired and 
found that the wood was for a paper-mill.

On the 12th July I rode 330 miles across Sweden, in the afternoon and evening, 
to the Baltic side. On the way I stopped at a place near a town called U lriceham n 
and caught a butterfly which was new to my collection. It was flying over dam p 
flower-covered land which was interrupted by clumps o f 4-8 feet high Norway 
spruce which looked as though they had been planted on the higher parts of 
the area.

I took the “40” road east to Jonkoping, and then joined the “ E4” road which 
runs along the south-eastern side o f Lake Vattern and then on north-east to 
Stockholm. Nearly the whole of the journey was through mixed Norway spruce 
-Scots pine forest. W hen I was not far from  Stockholm  I saw an elk in a clearing. 
The elks eat young deciduous tree-shoots and I think this m ust be beneficial 
to  the conifers.

I stayed with friends at a place called H uddinge which is a suburb o f Stock­
holm to the south and is situated in beautiful spruce, pine and birch woods. 
In this area I also caught several butterflies which were new to my collection. 
On the 14th July I went to see the 17th century warship Wasa which is being 
preserved in Stockholm after being brought up from  the seabed in 1959 after 
333 years. It was m ade from  oak and lime. The oak had kept in a better con­
dition than the lime.

In a part o f Stockholm there is an oak tree called The Birger Jarl’s Oak  and 
it is older than Stockholm  itself.

On 19th July I  visited some friends at a place called Bjorkvik, and explored 
the surrounding countryside in the days that followed. Bjorkvik is an island to 
the east o f Stockholm and although the land is mainly rocky, it is almost 
completely covered in forest; its name means “ the creek of the birch trees” . 
In hollows between the outcrops of rocks, Norway spruce had been planted at 
one metre spacings and were in straight rows. W herever there were streams and 
ditches, alders and birches had been left to grow naturally.

There are two kinds o f alder in Sweden. Klibbal (Alnus glutinosa) is com m on
in the south but rarer in the north. I t is the alder commonly found in Britain. 
Graal or Grey alder (Alnus incana), is com m on in the north but rare in the south. 
I t is often planted in Sweden.

There are three species o f birch in Sweden. Masurbjork (Curly-grained) 
(Betula penclula) is com m on all over Sweden on dry ground. Glasbjork— Glass 
birch (Betula pubescens) is com m on on dam p ground. Dvargbjork-—D w arf 
birch (Betula nana) grows as a low bush in boggy land at high elevations but is 
rare elsewhere.

Some areas o f conifer had been clear felled and because o f the rocky nature 
o f the land the wild seedlings were being relied on to  m ake a forest again. I t
would be extremely difficult to p lant such areas.
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The large Swedish m atch companies use asp—aspen (Populus tremula) for 
their matches, but I  only found scrubby aspen wherever I went.

On 27th July I rode back across Sweden, this time along the “E3” road which 
runs past the south east side o f the Lake Vanern. M ost o f the journey was 
through forests, and I got the impression that m ost of Sweden m ust be one large 
forest, and I would recommend anyone connected with forestry and interested 
in wildlife to take a holiday there.

I left for England on 1st August. The weather had been sunny with tem per­
atures in the seventies and eighties m ost days and I was sorry to  arrive back at 
Tilbury in pouring rain.

R EPO R T O F VISIT TO TR E E  B R E E D IN G  ESTABLISHM ENTS 
IN  SCA N D IN A V IA

By  A. M. FLETC H ER  
District Officer, Research

During June/July 1969 a three week visit was paid to several tree breeding 
stations in Norway, Sweden and Denm ark. This was the first comprehensive 
visit to tree breeding establishments in Scandinavia by a member o f the Forestry 
Commission Genetics Section and it was unfortunate that Finland had to be 
omitted from  the general itinerary because of limited funds. The Scandinavians 
have thirty years experience in tree breeding and have num erous experiments 
and experiences of relevance to Forestry Commission problems.

M ost of the Scandinavian breeding w ork is concentrated on Scots pine, 
Norw ay spruce and larch and both the Norwegians and the Danes are becoming 
increasingly interested in Sitka spruce as a species for planting. These two 
countries have started serious Sitka spruce breeding projects during the past 
two years and because o f the limited knowledge of breeding in this field it is 
hoped that a small group, involving the Norwegians, the Danes, and ourselves, 
will be formed for the exchange of inform ation and plant m aterial both to 
further our knowledge and to  speed the work. It would be of great benefit to 
the individuals concerned if such a group could meet periodically to see and 
discuss m atters of m utual interest.

Arising from  the visit certain observations on techniques suggest that some 
aspects of our breeding work might profitably be re-examined. The general 
conclusions are summarized below.

1. Grafting
Throughout the tour examples were seen of both under-glass and outside 

grafting of Norway spruce and Sitka spruce. To date, we have alm ost exclusively 
restricted ourselves to inside grafting of Sitka spruce (except for D rum tochty 
Experiment 26 P64 and Newton Experiment 1 P .64) but from  the evidence 
provided in Scandinavia and more especially in Norway, it is recommended 
that we should re-consider our m ethods and techniques o f grafting. In  future, 
it is suggested that a proportion  of Sitka spruce grafting for seed orchard 
purposes should be done on site and onto rootstocks established two to three 
years in advance of grafting. The scion material for grafting these orchards could 
be provided from small scion banks on the seed orchard site.

In addition, we should establish experiments in the greenhouses to carefully 
com pare different techniques for grafting both spruce and Douglas fir since our 
present techniques are not quite so advanced as those used by the Norwegians 
and the Danes.



NUMBER THIRTY-SIX 1968-69 33

2. Seed Orchard Ground
In all the Scandinavian seed orchards visited great stress was placed on 

establishing the seed orchards in areas where the soil and climatic conditions 
were most favourable for good growth and excellent flowering. They give little 
thought towards the expense incurred in obtaining this type o f g ro u n d ; the prim e 
consideration is to  obtain top quality ground. We m ust m aintain or even 
improve our present standards for seed orchard sites.

3. Seed Orchard Maintenance and Management
In the m ajority of the seed orchards which were seen, the standard o f ground 

cover m aintenance was no t nearly as high as we achieve in Britain. M any of 
their orchards are older than ours and once they have been established then 
lower standards o f m aintenance are accepted. In the form ative years regular and 
complete harrow ing o f the soil is practiced. In addition both Norw ay spruce 
and some Abies species are used as catch-crops between the rows of grafts to 
produce revenue for Christm as trees and foliage; these plants may also provide a 
certain am ount of useful side-shade and shelter to the grafts as well. These catch 
crops are also planted on cultivated ground. This type o f m aintenance in the 
early part o f the orchard life has been used in several o f the m ore recently 
planted orchards in Britain.

Pruning and shaping the trees in the seed orchards is only carried out where 
it seems advisable to artificially broaden the very narrow-crowned forms o f 
Norway spruce and Scots pine plants. They do no t recommend pruning as a 
general treatm ent, which is in agreement with current practices in this country.

4. Pollen Storage and Testing
These techniques o f breeding work have not been investigated in any depth 

in Scandinavia but as interest in controlled pollination increases then m ore 
detailed studies will be required. Norm ally pollen is stored at much lower 
tem peratures than in Britain.

5. Propagation by Cuttings
During the tour o f Norway and to a lesser extent in Sweden, examples were 

seen of research on problem s associated with rooting cuttings of Norway spruce. 
The results of these experiments are extremely interesting and it is now the 
intention o f the Norwegians to use large areas of clonal material, propagated by 
cuttings, for the evaluation o f their Plus trees both from  the m orphological and 
tim ber characteristics point of view. It is recommended that we persevere with 
experiments leading to  the development o f practical m ethods of propagating 
Sitka spruce in large quantities by means o f rooted cuttings. In addition to the 
evaluation o f Plus trees from cuttings, it is suggested tha t a comprehensive 
experiment is set up, using Sitka spruce, in which heritability estimates will be 
made using grafts, rooted cuttings, and m aterial from  open- and controlled- 
pollinations.

6. Inter- and Intra-specific Hybrid Spruces
During the visit to D enm ark several very interesting examples o f intra- and 

inter-specific hybrids between Sitka, Norway, Serbian and W hite spruces were seen. 
Quite clearly we should attem pt to produce a hybrid between Serbian and Sitka 
spruces and also various inter-provenance hybrids of Sitka spruce where suitable 
opportunities occur. This will be a difficult and costly exercise, but from the 
Danish experience it appears to  be a very prom ising line of investigation 
since there is the possibility that the Serbian spruce x  Sitka spruce hybrid will 
be better suited to the poorer and m ore exposed sites in N orth  and East Scotland.
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7. Composition of Hybrid larch Seed Orchards
The Danes are now at the stage o f reducing the num ber o f tested clones in 

their hybrid larch seed orchards in order to  produce very uniform  hybrid larch 
m aterial, suitable for commercial use. This approach will be parallel in Britain 
once we have determined those clones which ‘nick’ well (that is, readily set 
ample quantities o f good quality seed), have well-matched flowering times and 
com bine to  produce outstanding offsprings.

8. Future Visits to Scandinavia
In 1968 the Scandinavians set up a breeding group which includes representa­

tives o f Norway, Sweden, Finland and D enm ark; it meets annually for one 
week in the autum n to discuss certain aspects o f breeding w ork and also to  study 
examples of these techniques in the field. I t is the intentions of the Scandinavians 
to continue this inter-Scandinavian breeding group and it would be an advantage 
if it was possible for the United Kingdom  to send observers to these meetings. 
A lthough much can be gained from  sending individuals on private visits to 
Scandinavia there is a decided advantage in the larger group meetings of 
m aking m ore contacts and the stim ulation of broader discussions. However, 
the Forestry Commission approaches the aspect o f visits abroad, I feel tha t it is 
essential that someone should visit Scandinavia at three or at m ost four year 
intervals.

9. Staffing
Throughout the three countries visited it was noticeable that there was 

normally sufficient money to carry out the projects they were engaged on but 
there were severe lim itations on staff and especially field staff. This is in m arked 
contrast to  Britain where there is an excellent network of field stations which 
have been established over many years. Such a network allows m ore provenance 
and progeny trial w ork to  be undertaken which can be solidly backed by high 
standards o f experimental design and record keeping, which are essential.
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T H E  H O LID A Y  CO TTA G E

They come Fridays for the weekend 
For their rest from  grime and smoke, 
To enjoy the m ountain freshness 
And to  live like country folk.
But they hurry through the village 
W ithout pausing at the shop—
M um  was busy all the m orning 
Shopping cheap at the Co-op.

In the summer they stay longer 
For the kids are hom e from  school, 
Time enough to  walk the m ountain 
A nd to paddle in the pool.
But the village school stays empty,
And the trains have ceased to run,
For the owners o f the cottage 
Only wish for peace and fun.

Then on M onday they turn  homewards 
Back to their suburban cell,
Having rested in the country,
They can face another spell.
They take with them reels of cine,
And a healthy country tan,
And a sprig o f purple heather 
Picked on top of M ynydd Llan.

They have left you to  your dreaming, 
D ear old hom e with flag-stone floor,
O f the days when we were happy, 
Playing by your big front door,
When the language that was spoken, 
W as the one you understood,
W hen returning in the evening,
We came home, and home for good.

EUROS JONES



36 JOURNAL OF THE FORESTRY COMMISSION

S I L V I C U L T U R A L  T E C H N I Q U E S

M IC R O B IO LO G IC A L A CTIV ITY  IN  SOILS A N D  ITS IN FL U E N C E  
O N  TH E  AVAILABILITY O F M A JO R  N U TR IE N T S 

TO  PLANTS

By  T. I. W. BELL 
District Officer

Fertile soils have been noted to have higher num bers of bacteria than 
non-fertile soils and in fact there is a relationship between num bers and relative 
proportions of m ost soil micro-organisms and soil fertility. The continual oxidis­
ing o f dead plant remains by micro-organisms makes nitrogenous and mineral 
com pounds available for plant growth. Fertile soils m ust either contain an 
adequate supply o f nutrients in an available form  or have a microbial population 
which releases nutrients fast enough to  m aintain rapid plant growth. An infertile 
soil results if micro-organisms remove and lock up available plant nutrients.

The soil micro-organisms can be roughly classified into two m ajor divisions:
(1) The microflora which includes bacteria, actinomycetes, algae 

and fungi.
(2) The m icrofauna represented by protozoa.

In fact the division between the two groups is not always clear and there is a 
certain am ount o f overlapping.

The study of microbiological activity in soils is difficult and often only a 
partial picture o f what the smaller micro-organisms do can be obtained. They 
need food, mainly carbohydrates, to supply energy for necessary vital processes 
and to build up their body tissues. Some can use the same supply o f food for 
both processes while others can use quite different sources o f food.

The m icrofauna are classified into autotrophs which are capable o f using 
the carbon of carbon dioxide as the sole source of carbon for body tissues, and 
heterotrophs which are not so capable. M ost algae and some bacteria are 
capable o f autotrophic growth while m ost bacteria, actinomycetes and fungi 
can only grow heterotrophically. All micro-organisms need minerals as well as 
sources o f carbon and nitrogen, their requirements being rather similar to  
plants.

The Soil Micro-organisms

Bacteria
The m ost im portant and usually the m ost abundant group o f soil organisms 

are the bacteria. They are very small, about 0-5 to In  in diam eter and up to 2y. in 
length, and may occur as single cells or in some forms the cells are linked into 
chains or joined end to end and appear as long filaments. The num ber of 
bacteria in the soil is continually fluctuating, generally constant in winter with 
an increase when the soil begins to thaw in the spring. Soil tem perature and 
m oisture influence seasonal fluctuation. Also exerting a strong influence are 
aeration, organic m atter and acidity. Good aeration is essential for nitrification. 
Population size in mineral soils is directly related to organic m atter content so 
tha t humus-rich localities have the largest bacterial numbers.

Bacteria carry out a wide range of chemical transform ations. They are 
essentially surface feeders in their initial stages of colonization of a solid corpus 
o f dead plant or animal tissue in the soil. Exoenzymes diffuse out from  the
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bacterial colony and the rate o f surface erosion o f the substrate is determ ined 
by the rate a t which enzymes are produced by and diffuse out from  the colony.

Actinomycetes
Actinomycetes are usually regarded as a transition between bacteria and 

fungi. In the soil some o f their filaments look like fungal mycelium and some of 
their spores like bacteria. In general appearance they are like long branched 
bacteria. By com parison with bacteria they are less com m on in wet than in dry 
areas and resemble bacteria in their intolerance of acidity. U nfavourable sites 
are peats, waterlogged areas and where the pH  is less than 5. Sites high in 
carbonaceous m aterials and humus tend to have larger populations than  habitats 
poor in organic m atter.

They are mainly heterotrophic and can use a wide range o f carbon and 
nitrogen com pound e.g. celluloses, hemicelluloses, proteins and possibly lignins. 
Their presence is conditioned by the availability o f organic substrates.

The activities of actinomycetes in soil transform ations are not fully defined 
but there is evidence for their participating in the following processes.

(1) Decom position o f certain resistant com ponents o f p lant and 
anim al tissues. They fare poorly in com petition with bacteria 
and fungi and are effective com petitors only when resistant 
com pounds remain.

(2) Form ation o f humus through the conversion of raw organic 
m atter into the types of com pounds native to  the soil organic 
fraction.

(3) Possible im portance in microbial antagonism  through the 
liberation of antibiotics.

(4) M ineralization o f the organic m atter o f the soil.
Their feeble competitive powers may explain their relative scarcity during 

the initial stages o f plant residue decomposition. A few are parasitic o f plants 
usually in the roots where they may affect the uptake o f nutrients, but the 
m ajority are typical soil organisms associated with ro tting  organic m atter.

Algae
The soil algae are m inute green plants which occur either as simple unicellular 

organisms or organised as filaments. Generally they are few in num ber com pared 
with bacteria or fungi. Being green plants they require light for their norm al 
growth and development so that you would expect them  to be prim arily 
organisms o f the surface o f the soil. However, they are sometimes found not 
only on the surface but also several inches below the surface where no light can 
penetrate, possibly having been washed down by rain or carried down by soil 
fauna.

N ear the surface they presumably function as green plants converting the 
carbon dioxide of the air into protoplasm  and taking up nitrates or am m onia 
from the soil. The activities of those in the dark  are not known.

The contribution of algae to plant nutrition is not clear but it is likely that 
it consists in part of building up organic m atter in young soils. Also a few o f the 
blue green algae are reported to  fix atm ospheric nitrogen (W aksman 1928).

The waterlogged soils o f the tropics often have considerable growths of blue 
green algae and in rice cultivation the nitrogen contributed by the algae seems to 
form  an im portant factor in the successful growth o f the crop.

A bundant soil m oisture favours an increase in the population. The addition 
o f organic m atter to  the soil inhibits the growth of algae during the period of 
active decom position o f the m aterial by bacteria and actinomycetes due possibly 
to com petition for essential elements.
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Fungi
A lthough no t often the m ost abundant group o f m icro-organisms in the soil, 

in m ost well aerated cultivated soils the fungi account for the largest part o f the 
total m icrobial protoplasm  due mainly to the extensive netw ork o f  fungal 
filaments. In  m ost soils these filaments are too small to  be seen with the naked 
eye or a magnifying glass. In  some raw hum us or m oror soils fungi are pre­
dom inant due to lack o f com petition from  bacteria and actinomycetes for the 
food reserve. On the addition o f organic m atter, particularly in soils o f low pH  
fungi becomes quite numerous.

Representatives o f all com m on classes can utilize and degrade the main plant 
constituents, cellulose, hemicellulose, pectins, starch and lignins. In  w oodlands 
the leaf debris becomes perm eated with an extensive hyphal network tha t helps 
in the decom position of litter and thus helps in the form ation o f humus. As a 
result o f using protinaceous substances fungi are active in the form ation o f 
am m onium  and simple nitrogen com pounds in soil. U nder certain conditions 
fungi compete with higher plants for nitrate and am m onium  and lead to a 
decrease of the soluble nitrogen content o f the soil much o f which is subsequently 
only slowly released in a form  available to plants.

Fungi are well suited to decom position of wood due to their intrusive hyphal 
growth habit—the fungal hyphae can easily penetrate the toughest wood 
although vigorous cellulose decomposing fungi are in a minority. Ability to 
decompose lignin is even less common.

The advantages of intrusive mycelial grow th habit are no t confined to 
decomposers of cellulose and lignin. Fungal hyphae are able to  penetrate 
relatively thin cellulose walls by pressure alone.

Certain fungi form an association with roots o f higher plants resulting in 
the form ation o f an organism called mycorrhiza or fungus root. Two types may 
be recognised (1) ectotrophic which forms a m antle or sheath of fungal mycelium 
visible to  the naked eye, enclosing the roots and o f fungal hyphae filling the 
intercellular spaces and (2) endotrophic in which the hyphae invade the cortical 
cells w ithout killing them and in which a mantle is not formed.

M ost ectotrophic mycorrhizal fungi appear to behave as ecologically obligate 
parasites and have no independent saprophytic life in the soil. The fungus gets 
its supply of energy as carbon substrate from the host plant. Thus supplied with 
energy the hyphae o f the fungal sheath are able to absorb nitrogen, phosphorus, 
potassium  and other minerals from  the soil and a portion  is then available to the 
host plant. This is particularly noticeable in infertile soils where mycorrhizal 
tree seedlings grow much m ore vigorously than do non-m ycorrhizal ones, the 
fungal hyphae of the m antle being able to apparently compete more effectively 
for nutrient salts than the roo t hairs o f uninfected rootlets.

W hen com petition for soil nutrients is less im portant, as in highly fertile 
soils, mycorrhizal infection appears to be o f little or no benefit to the host plant. 
The largest num ber of mycorrhizas are produced under shortage o f available 
nitrogen, P, K  or Ca and it is therefore in unfertile soils that mycorrhizas 
regularly replace uninfected rootlets as the main absorbing elements.

Kessell & Stoate (1936) found tha t difficulties encountered in production of 
conifers in new nurseries in W estern A ustralia could be avoided if  surface soil 
from  established nurseries was spread on. Rayner (1935) cited num erous 
examples from  various parts of the Com m onwealth o f the successful inoculation 
needed for growing exotics and in afforestation.

Protozoa
The protozoa are the simplest forms o f animal life th a t occur in the soil. 

All the soil types, about 20, are microscopic in size with relatively simple
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acellular structure. The soil form s are grouped under am oeba, testaceous 
rhizopods, flagellates and ciliates, the simplest form  being the amoeba.

Protozoa can feed in three ways; some possess chlorophyll and are auto- 
trophic, some can feed saprophytically absorbing nutrients from  solution in pure 
cultures, m ost normally only feed by capturing and digesting solid particles 
such as bacteria. Since bacterial development is im portant to  soil fertility 
protozoa have a detrim ental influence on crop production. Partial sterilisation 
of the soil by heating with steam or burning or adding sterilizing solution 
increases the fertility m arkedly for a time. The explanation is thought to be tha t 
the protozoa are killed off thus allowing the bacteria to decompose the soil 
organic m atter m ore vigorously. This has not however been proved.

W hen the edible bacteria are no longer available o r the environm ent 
becomes unfavourable the active protozoa enter the cyst stage in which form  
they can persist for many years.

Major Nutrients

One o f the m ost im portant functions o f soil organisms to soil fertility is 
that, by feeding on soil organic m atter, there is the continuous conversion of 
nutrients from  a relatively immobile and unavailable form  into a form  in which 
they are mobile and available to  the plant. The soil organisms slowly release 
the plant nutrients from  the organic m atter into a mobile form  tha t is available 
to the growing crop. The m ajor plant nutrients derived from  the soil are 
nitrogen, phosphorus and potassium  and in lesser quantities, calcium, mag­
nesium and sulphur.

Nitrogen
Plants require nitrogen in greater quantities than any other soil nutrient. It 

is a key building block of the protein molecule upon which all life is based and 
is therefore an indispensible com ponent o f the protoplasm  o f plants, animals 
and micro-organisms. It is assimilated mainly in the inorganic state as nitrate or 
ammonium and is one o f the few nutrients tha t is lost by volatilization and 
leaching.

In w hat is known as the nitrogen cycle, nitrogen undergoes a num ber of 
transform ations in which it is shuttled back and forth  at the discretion o f the 
microflora. Part of the reservoir o f nitrogen in the atm osphere is converted to 
organic com pounds by certain m icrobial-plant associations or by a microbial- 
plant association that makes the element directly available to  the plant. The 
nitrogen present in the protein o f plant tissues is used by animals where it is 
converted to other simple and complex com pounds. W hen the p lant or animal 
dies and decays the organic nitrogen is released as am m onium  which is then 
used by the vegetation or is oxidised to nitrate. In  this form  it may be lost by 
leaching, may serve as plant nutrient or may be reduced to am m onium  or 
gaseous nitrogen which escapes to the atm osphere thereby completing the 
cycle. The individual steps in the cycle are as follows:

Nitrogen Mineralization
Conversion o f unavailable organic nitrogen to inorganic nitrogen is essential 

to soil fertility and the process is called nitrogen mineralization. As a conse­
quence of m ineralization am m onium  and nitrate accumulate and organic 
nitrogen disappears. The m icrobiology of protein breakdown in soil is not fully 
understood but it is probable tha t bacteria dom inate in neutral or high pH  soils 
but fungi and actinomycetes also contribute to the transform ation. On low pH
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sites the main agent is fungi. The ammonifying population includes aerobes and 
anaerobes and organic nitrogen is mineralized consequently at m oderate or 
high m oisture levels.

Nitrification
In  older literature the term was used in the same sense as mineralization but 

it is now thought of as the transform ation of am m onium  to nitrate. The trans­
form ation of organic nitrogen to  am m onium  is called ammonification. The 
organism responsible for transform ation of am m onium  liberated by amm onify­
ing micro-organisms are the nitrifying bacteria. The first stage carried out by 
species of genus Nitrosomonas consists in oxidation of am m onium  to nitrate. 
The second stage, oxidation of nitrate to nitrate is m ediated chiefly by species 
of genus Nitrobacter.

In soils too acid for the nitrifying bacteria to  tolerate, soluble nitrogen 
remains in the form  of am m onium  salts. These can be taken up by the roots of 
some plants and there is evidence that a num ber o f species grow better with 
am m onium  than nitrate nitrogen.

Nitrogen Immobilization
Adding, for example, excess sawdust as a seedbed cover alm ost invariably 

leads to a decrease in inorganic nitrogen content o f the soil. This results in a 
marked depression of nitrogen uptake by the plant and decrease in crop yield. 
This immobilization of nitrogen results from  microbial assimilation o f inorganic 
nutrients. As new cells are form ed not only m ust carbon, hydrogen and oxygen 
be combined into protoplasm ic complexes but so m ust N, P, K , S, M g and Fe, 
thus each of these elements is immobilized. This is the converse to mineralization 
which returns microbial and plant nutrient elements to the inorganic state. The 
immobilization or tie up o f nutrients is only tem porary.

Denitrification
The steps tha t lead to gaseous loss of nitrogen is referred to as denitrification, 

the microbial reduction of nitrate and nitrite with the liberation o f molecular 
nitrogen. The m ajor mechanism of N itrogen Volatilization is by microbiological 
denitrification and may result in poorly drained soils. N itrates are reduced to 
gaseous nitrogen by certain bacterial organisms to obtain oxygen. The denitri­
fying bacteria are all aerobic.

M any micro-organisms in addition to  the dentrifiers reduce nitrogen. In 
the process of photosynthesis any micro-organism that utilizes nitrate as a 
nitrogenous nutrient is able to reduce it to am m onium  as it is am m onium  which 
enters into the organic com bination necessary for protein synthesis within the 
cell.

Non-symbiotic Fixation of Nitrogen
A num ber of free living nitrogen fixing organisms are found in soils, the 

main ones being the blue green algae and photosynthetic bacteria. So far the 
chemistry o f the nitrogen fixing process is not known. A small am ount of 
molybdenum  is required for efficient working and the nitrogen fixing only takes 
place when the level o f available nitrogen is low.

Symbiotic Nitrogen Fixation
Nodules in the roots o f many leguminous plants contain bacteria living 

symbiotically with the plant. The plant leaves supply the carbohydrates and the 
bacteria the amino acids for the combined organism. These nodules are more
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efficient fixers o f nitrogen then the non-sym biotic bacteria. The nodule bacteria 
are classified in the genus Rhyzobium. N itrogen fixation is also carried out by 
actinomycetes living intercellularly in nodules on the roots of tree species 
e.g. the alder.

Phosphorus
Bacteria, fungi and actinomycetes act on the large reservoir o f organic 

phosphorus and convert it into organic forms tha t can be used by plants. 
Affecting the rate o f m ineralization are soil tem perature and pH  which affect 
the micro-organisms. Also im portant is the quantity of substrate. The mineraliz­
ation and im m obilization of this element are related to the analogous reactions 
of nitrogen.

Potassium
A lthough the microbial population is im portant in the transform ations of 

potassium little is known o f the conversion of this element tha t can be effected 
by the micro-organisms. Certain bacteria are known to decompose alumino- 
silicate minerals and release a portion  o f the K  contained. M icro-organism s 
also liberate K  from  nephelite, orthoclase and possibly other sources.

Sulphur
Sulphate is the norm al form o f inorganic sulphur in well-drained soils. The 

main content o f available sulphur in m ost agricultural soils is in the organic 
m atter as plants take up sulphate from  the soil and use them  in the synthesis of 
the amino-acids cystine and cysterne which form  a p art o f many plant proteins. 
The plant residues returned to  the soil are attacked by soil m icro-organisms 
some o f the sulphur reappearing as sulphate and some remaining as humus. 
Little is known about the processes involved.

Root-attacking Micro-organisms

As can be seen, roots are im portant as absorbing surfaces for the intake of 
water and nutrients. Reduction in efficiency o f the roots by the attacks of 
micro-organisms is common. An outstanding example of serious injury to trees 
caused by injury to small roots and roo t tips is the littleleaf disease of shortleaf 
pine which is prevalent on com pact poorly aerated soils in the South-Eastern 
United States. The presence of the parasitic fungae Phytopthora cinnamoni on 
the roots results in the loss o f so much absorbing surface that the trees become 
unthrifty and finally die (Kram er).

Conclusion

In this paper it has only been possible to  touch very lightly on the complex 
science o f soil microbiological activities and m ajor plant nutrients. The im­
portance of the degradation by these organisms o f plant refuse can be appreciated 
when the vast quantities concerned are understood. ICiihnelt quotes tha t in 
pine plantations 2,800 kg o f litter containing 46.5 kg mineral m atter fall per year 
per hectare. Scott quotes a figure o f 1 to  1^ tons dry weight o f forest tree litter 
per acre annually reaching the soil. The smaller the nutrient reserve o f the soil 
the m ore significant becomes the activities o f soil micro-organisms on the 
influence of the availability o f m ajor nutrients to  plants.
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PRO G RESS O F R ESEA RCH  IN  PLA N T N U T R IT IO N  ON PEAT 

Reproduced by kind permission from  “The Forester” March 1968.

By  D. D IC K SO N

This is the script o f a talk given by Dr. D. Dickson at the N orthern  Ireland 
Forest Service, D istrict Officers’ Conference on the 16th February, 1968. Here 
are one or two definitions of terms used:

Oligotrophic Peat: Unflushed peat with a very low nutrient content. 
Mesotrophic Peat: Slightly flushed peat with an interm ediate nutrient 
content.
Eutrophic Peat: Flushed peat with a high nutrient content, relative 
to peats generally.
Ombrogenous Peat: An Oligotrophic peat completely uninfluenced 
by mineral rich ground water and relying entirely on atm ospheric 
sources of all available nutrients.

It is sometimes a bit difficult for people like myself to m aintain satisfactory 
contact with the practicalities of field forestry and to keep field staff fully 
inform ed of the results of our research work.

One o f the m ajor difficulties in the way o f easy com m unication between 
research and field workers in forestry is th a t—not unnaturally—we do not want 
to  say anything definite about a particular topic until we are sure about it 
ourselves. From  the results of one o f our experiments at Beaghs I could, for 
instance, state tha t increased drainage, by itself, had no appreciable effect on 
the growth o f checked Sitka spruce. Now this statem ent is true in terms o f the 
results o f one experiment and over a period o f four years. But I would like to 
wait for a t least another four years’ results before m aking such a statem ent in 
front of an audience of practising foresters.

This time lag in com m unication of experimental results in forestry is un­
fortunate, but I think unavoidable, although inform al meetings like this 
m orning’s can go a good way towards bringing the two sides closer.
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W hat I would like to  do now is not to  discuss the results o f a whole series of 
experiments and suggest w hat the effect would be o f  applying ‘X ’ cwts o f 
fertiliser to  a p lantation—after all the practicality o f any forest operation can be 
judged only by an economic evaluation, which we are not really in a position to 
undertake until the end of the rotation. I would rather ask you to  take a wider 
look at some of the properties o f peat soils and at how these properties m ight 
affect our future forestry practice on such soils.

I might state at the outset that the data  presented can hardly be disputed but 
I suppose that the interpretation of the data can be varied to some extent—this I 
presume depending on whether one’s general outlook is optim istic or pessimistic, 
or dare I add, realistic.

One very simple way of assessing the fitness o f a site to  produce a crop is to 
determine the total requirem ents o f the crop in term s o f its physiological 
requirements (e.g. for moisture, essential nutrients, climatic suitability, etc.). 
If it can be shown that the site in question can fulfil these requirem ents then, in 
theory at least, the crop will grow on that site. We need not necessarily actually 
grow the crop on the site. W hat we are doing is predicting the growth response 
of the crop on the site from a knowledge o f the physiological requirem ents of 
the crop and of the ability o f the soil to meet these requirements.

In forestry, however, this approach has not been followed until quite 
recently. This has been due to a lack o f inform ation concerning the total nutrient 
requirements o f a m ature tree crop—we can concentrate on these since we are 
fairly sure that the other environm ental factors in the British Isles as a whole 
are reasonably favourable. Recently, however, a num ber o f estimates o f these 
requirements has been made. A lthough none refers directly to the situation on 
peatland in N orthern Ireland, the estimates cover a wide range of soils and an 
average o f the lower values quoted should represent the m inim um  quantity of 
nutrients required to produce a crop under our conditions.

Since phosphorus is the m ost critical single nutrient element governing the 
productivity of peat soils w'e shall look at it first.

The published estimates o f the total phosphorus content o f a tree crop at 
about the time o f maximum dry m atter production range from  22 to  as high as 
133 kilograms per hectare. I think if we accepted a figure o f 50 kilograms per 
hectare as the total phosphorus content o f a crop o f Sitka spruce at, say the 
end o f a 30-year rotation on deep peat, we would not be far wrong. Notice that 
this is the m inimum quantity which the soil m ust supply—the actual figure 
might well be higher under our peatland conditions—this depending on the rate 
of release o f phosphorus from  the needles and other organic debris shed by the 
trees over the period o f the rotation.

Starting from  the premise tha t 50 kg/ha o f phosphorus are required to grow a 
crop under our conditions we can consider the potential o f different types of 
peat to supply this quantity. You will note tha t in this sort o f analysis we are 
concerned only with the total quantities of nutrients in the soil at any one time. 
No account is being taken o f the rate a t which the soil can supply the required 
nutrients. Yet, as far as the growth of a crop is concerned this is obviously an 
equally im portant characteristic o f the soil. Very often the total quantity o f a 
nutrient in the soil exceeds the total requirem ents o f the crop, yet the growth 
rate of the crop is restricted because the rate a t which the soil can supply an 
element is less than the crops dem and at a particular time. The nitrogen nutrition 
of spruce on peat is a classic instance o f this. A lthough the nitrogen content o f 
the peat is relatively very high its availability a t any one time, or in other words 
its rate of release, is often too low to meet the nitrogen dem ands o f the crop.

How then can we estimate the capability o f a given peat soil to supply the 
40 kg/ha o f phosphorus necessary for the production of a 30-year old spruce 
crop?
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The total phosphorus supplying capacity o f the site is made up from  three 
separate sources—the soil, the vegetation and the atm osphere. We shall con­
sider each o f these in turn.

I t is relatively easy to  estimate the to tal phosphorus content o f a peat soil. 
The main difficulty in obtaining reliable inform ation from  our point o f  view 
lies in deciding the depth of peat which we should include in our calculations. 
W e have adopted a depth o f 30 cm (approxim ately 12 ins.) as the limit—the 
volume o f peat above this being term ed the ‘potential rooting volum e’ of the 
trees. Some o f you may take the view tha t a 12 in. depth limit is too shallow 
and that tree roots will exploit a greater volume than this. There is no doubt 
tha t the roots o f certain of the native peat flora extend to, and are capable of 
nutrient absorption at depths greater than  this but there is little evidence 
regarding the nutrient absorbing zone of trees on deep peat. I think, however, 
tha t on a short ro tation and because of the vertical gradient o f nutrient con­
centration in peat, the greatest proportion  of nutrients available to  a tree crop 
will be contained in the top 30 cm of the peat.

The first column of figures on page 47 shows the total volume o f phos­
phorus contained in the potential rooting volume o f the three nutrient classes of 
blanket peat (all references are to types o f blanket peat—no data  for basin peat 
are available at present). The values range from  100 to 430 kg/ha of phosphorus. 
Now, o f these total quantities only approxim ately £-$■ is in an inorganic form  at 
one time and only this fraction is available to the trees. On this basis then the 
quantity o f phosphorus available to the trees ranges from  30 kg/ha in oligo­
trophic peat to 140 kg/ha in eutrophic peat. The quantity  in the vegetation 
ranges from  3-5 kg/ha. The phosphorus concentration in rainfall is relatively 
small and only about 6 kg/ha accrue to the site over a 30-year ro tation. A 
fairly high proportion  o f this quantity is in the form  o f dust and biogenic 
particles and may not be immediately available.

As well as the quantities gained by the site we m ust also consider the 
quantities lost via leaching. From  analyses of drainage w ater and on the basis 
o f a  100% run-off o f the to tal annual rainfall, we have estim ated th a t the 
quantity o f phosphorus lost from  unfertilised peat via leaching is approximately 
20 kg/ha over a 30-year period.

Thus what we might call the net phosphorus potential o f deep blanket peat 
ranges from  20 kg/ha in the oligotrophic type to 60 kg/ha in the m esotrophic 
type and to  over 130 kg/ha in the eutrophic flushed peat. Remembering tha t the 
to tal crop requirem ent for a 30-year ro tation is 50 kg/ha we can see tha t to grow 
such a crop on oligotrophic peat is impossible w ithout addition o f phosphatic 
fertiliser, but that on m esotrophic peat this would just be possible and on 
eutrophic peat quite possible provided the trees could utilise fully the available 
phosphorus reserves. This does not, o f course, mean that the growth o f the 
trees on these types o f peat would not benefit from the application of phosphatic 
fertiliser. I t merely means tha t such sites have the potential resources of phos­
phorus to meet the crop’s dem and. The exploitation of this potential depends 
on many factors which we cannot discuss today.

In the oligotrophic peat, however, the nett phosphorus potential is less than 
half the crop’s dem and and we m ust look at this situation more closely. Here we 
find two distinct circumstances. Firstly, we have those areas which were planted 
with 2 oz basic slag per tree in the planting hole at time of planting. In retrospect, 
this practice had little to recommend it. In the first place when the slag was 
deposited at the bottom  of the planting hole it tended to  cement into a hard lump 
in which form, as we discovered, it remained for many years, its phosphorus 
virtually unavailable to the trees. Secondly, the slag was placed where we hoped 
the roots would not rem ain—that is, in a com pact ball a t the base o f the planting 
hole. I f  the roots were to benefit from  the phosphorus in the slag they would
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have to  em ulate tha t legendary bird which flew round and round in ever 
decreasing circles—and you know w hat eventually happened to  it!

A part, however, from  the position o f placement, it is now clear tha t 2 oz 
slag per tree does no t provide enough phosphorus to  meet the crop’s dem and on 
oligotrophic peat. Even assuming tha t all the phosphorus in the slag became 
available to  the trees and tha t none was lost via leaching (and both  assum ptions 
are, in fact, invalid) only a further 20 kg was added to the 20 kg/ha nett phos­
phorus potential of the peat. There is still a 10 kg/ha phosphorus deficit between 
soil supply and crop demand.

I would hesitate to calculate the area o f plantations established on deep 
oligotrophic peat under the old system of m anuring, but it m ust be fairly large. 
From  the calculations given, it would seem tha t it will not be possible for these 
plantations to  reach m aturity w ithout further treatm ent which will increase the 
phosphorus supplying capacity o f the site. The long-term  outlook, then, is not 
very rosy— but what of the short-term  prospects o f such plantations. How m any 
acres planted on oligotrophic peat with 2 oz basic slag are not already in a 
checked and phosphorus deficient condition? A nd this after less than 10, never 
mind 30, years.

W hat then can we do about this situation? There is a relatively large store of 
unavailable phosphorus contained in organic com pounds in the peat. I f  the 
peatland environm ent can be changed so much tha t the present tendency 
towards organic m atter accum ulation can be reversed, a proportion o f the 
phosphorus may become available. There is, however, no real evidence o f this 
change taking place and I do not honestly th ink  tha t we can delay treatm ent 
until the balance shifts. We m ust act now. But what should we do ?

Both Bill Jack and myself have a num ber o f experiments involving the 
treatm ent o f checked areas but unfortunately they were laid down quite recently 
and no final conclusions can as yet be drawn.

It seems to  me, however, tha t there are three basic treatm ents which can 
be applied. We can drain more effectively, we can destroy the existing vegetation 
or we can apply fertiliser. Com binations of any of these treatm ents can also be 
tried. Now what effect do these measures have on the nutrient supplying 
capacity of the site. By increasing the drainage effectiveness we seek to allow 
the tree roots to penetrate deeper into the peat. From  the w indthrow  aspect this 
is undoubtedly an excellent idea but the nutritional advantages are probably 
slight. Because of the phosphorus gradient in peat, the extra phosphorus likely 
to be available in the volume of peat say in the 12-18 in. layer is quite small. 
Drainage by itself then is unlikely to  solve our main problem .

The question of herbicide treatm ent m ust be looked a t from  both long- and 
short-term  aspects. There is no doubt tha t the application o f an effective 
herbicide to  checked spruce on peat results in a very dram atic and alm ost 
immediate increase in the vigour and growth o f the spruce. U nfortunately we 
have little inform ation about the length of time over which this treatm ent will 
be effective, but since no addition of nutrients to the site is involved (the distribu­
tion of nutrients within the site is merely altered) I doubt if we can expect this 
treatm ent to be adequate in the long term.

This then leaves us with the further addition o f phosphatic fertiliser as the 
most hopeful m ethod of achieving tim ber production on these poor peatland 
sites. Again we have a num ber o f experiments dealing with rates and forms of 
fertiliser best suited for this purpose but none is old enough to  m ake economic 
predictions from  the results. All we can say is that broadcasting seems to be the 
m ost effective position o f placem ent; that rock phosphate either in the coarse, 
or finely ground, form  is the m ost suitable fertiliser, and tha t rate o f leader 
growth increases, though not linearly, with increasing rate o f application at
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least up to 10 cwt per acre. W hether this increased grow th a t high rates of 
phosphate is economically justified we do not yet know.

W hat I th ink is beyond doubt, however, is tha t if  we wish these plantations 
established on oligotrophic peat with 2 oz basic slag per tree to  reach the 
tim ber production stage within a reasonable time we m ust be prepared to  add 
supplem entary phosphate. O ther treatm ents such as drain deepening, mulching, 
herbicide application, may alleviate the problem  som ewhat bu t I doubt if they 
will offer an acceptable solution.

From  the point of view of reserves of potentially available phosphorus the 
plantations on m esotrophic and eutrophic peat which received slag should be 
able to reach m aturity. So also should the plantations established on all classes 
o f deep peat which received 4 cwt per acre rock phosphate. For instance, the 
nett phosphorus potential of oligotrophic peat receiving rock phosphate is 80 
kg/ha, considerably m ore than the 50 kg/ha required by the crop. Let me repeat 
th a t I am not claiming tha t a plantation  of this kind will not benefit from  
additional phosphate. Indeed to  achieve an acceptable rate o f growth it may 
require it, but a t least the potential is there. The potential is simply not there in 
the other situations.

I could say a good deal m ore about the phosphorus nutrition o f trees on 
deep peat, but have probably said enough for one morning. I would like now 
to say something about potassium  and the possibility o f this element limiting 
tree growth.

If  we carry out an analysis o f the relative quantities o f potassium  required 
to  grow a  tree crop and the total potassium  supplying capacity o f peatland sites, 
such as we have already done in the case of phosphorus, we are faced with some 
rather startling facts.

The various estimates which have been made of the total quantity  of 
potassium  required to produce a tree crop at the end o f a 30-year ro tation  range 
up to 690 kg/ha of potassium . However we could reasonably accept the figure 
o f 200 kg/ha as the quantity o f potassium  required to produce a crop under our 
conditions.

Unlike phosphorus, the total quantities o f potassium  contained in the 
potential rooting volume o f the oligotrophic and m esotrophic peat types are 
quite similar. The actual figures are 94 kg/ha in oligotrophic peat and 100 kg/ha 
in the m esotrophic type. There is a greater difference in the potassium  content 
o f the vegetation o f the two types. On oligotrophic peat the vegetation contains 
approxim ately 20 kg/ha potassium  whereas there are 34 kg/ha in the vegetation 
of m esotrophic peat.

Com pared with phosphorus, the potassium  content o f rainfall is relatively 
high, the average quantity contained in rainw ater being approxim ately 3.3 kg/ha. 
Over a 30-year rotation we can, therefore, expect about 100 kg/ha to be added 
to  the potassium  capital o f the peat.

Summating these quantities, then, we find that the gross potassium  potential 
o f oligotrophic peat am ounts o f 204 kg/ha and to 234 kg/ha in the m esotrophic 
peat. In contrast to  phosphorus, the bulk of this quantity is freely available to 
the trees. Since the total potassium  requirement o f the crop is 200 kg/ha, it 
m ight appear tha t we should be able to grow a crop on either type o f peat 
w ithout recourse to the addition o f potassic fertilisers.

However we m ust take account of the quantities of potassium  lost from  the 
site via leaching. Based on the average potassium  concentration o f water 
draining from  peat and assuming a 100% run-off o f an annual rainfall of 
approxim ately 60 ins. the annual loss o f potassium  am ounts to 7.5 kg/ha. Over 
the ro tation  we lose from  the site about 225 kg/ha o f potassium.

In other words we lose m ore than twice as much potassium  via leaching as
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we gain from  the atm osphere. In  fact from  our figures, the nett potassium  
potential of oligotrophic peat is negative, it is -5  kg/ha of potassium.

One could m utter something about balance o f paym ents at this point—and 
yet our figures are not incorrect. Obviously we have om itted some factor from  
our calculations since if  we have been gaining 3.3 kg/ha from  the atm osphere 
yet losing 7.5 kg/ha each year since the peat was laid down we would have no 
potassium  at all in the peat.

Despite w hat has been claimed to the contrary the only source o f potassium  
which we have excluded is the mineral soil underlying the peat.

It has generally been assumed that once peat accumulates to a certain depth 
(this seldom being specified) above the mineral soil the influence o f that soil on 
the chemical com position of the upper layers of peat is negligible. This, o f course, 
does not apply to  mineral rich flushed peat but it was thought to be true of peat 
developed on flat or convex topography. Indeed the very term  om brogenous 
used to define peat o f this type suggests that the upper layers o f the peat are 
influenced, as far as chemical com position is concerned, only by minerals 
derived from  atm ospheric sources.

If  we view the peat/m ineral soil system statically— that is take single point 
samples in time—there is indeed a great deal of evidence to support this view. 
The calcium content o f peat overlying shattered limestone for instance is 
relatively high in the few inches o f peat lying in contact with the mineral soil 
but it drops dram atically in the layers above this. Evidence such as this can be 
obtained from  any situation where deep peat overlies a mineral soil with a 
particular dom inant chemical characteristic.

W hat the evidence of our results o f drainage and rainw ater analyses suggests, 
however, is that the situation is not static but that there is a continual movement 
o f ions from  the mineral soil to the upper layers of the peat. This movement 
presumably occurs via a process o f diffusion. I f  this is so it invalidates any data 
which I have presented on the potassium  nutrition o f trees on deep peat. Since 
if a dynamic equilibrium exists with relation to potassium  then the quantities 
lost via leaching will be made good from  the potassium  reserves in the underlying 
mineral soil. This, however, is only true for elements contained in an available 
form in the mineral soil in reasonable quantities. Potassium  in m ost of our soils, 
is one such element. But the phosphorus status o f many, indeed most, o f the 
soils underlying our m ountain peats is exceptionally low. W hat I have said about 
the phosphorus nutrition o f trees on deep hill blanket peat remains in very 
large measure true.

TH E  FU T U R E  O F FO R EST N U R SE R IE S IN  N O R T H E R N  IR E LA N D  
Reproduced by kind permission o f  "'The Forester", March 1968 

B y  G. N. L. COATES

Over the past 10 years there has been a continuous trend towards new 
production m ethods in forest nurseries. These have been influenced by the 
increased fertility resulting from  a planned regular m anurial regimen, fluctua­
tions in the availability of labour and tha t ever present problem , the weather. 
In  the early 1950s there was a movement away from  the small forest nursery, or 
the slightly larger district nursery, towards m ore centralised plant production. 
The object o f this was to achieve m ore efficient m anagem ent aided by intensive 
m echanisation, and the logical end product would have been one nursery which 
would produce all the plant requirements for the whole o f N orthern  Ireland. 
However, it was found that there was a great difference between theory and
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practice. Large nurseries are far m ore prone to m an-pow er problem s than are 
small ones, particularly when the small nurseries are attached to forest areas. 
In addition, the climate has a much greater effect on a nursery with a very large 
program m e spread over a considerable period o f  time than  it has on a small 
nursery with its limited program m e.

In the traditional forest year lining out was largely done in the spring, at the 
same time as seed bed m aking and sowing, and there was then a lull between 
the middle o f M ay and late June, until weeding commenced. W eeding continued 
throughout the summer. There was then another lull until p lant lifting started, 
and this, in N orthern Ireland, tended to be an early spring jo b  as relatively little 
planting is done during the autum n. The custom ary bad spring weather usually 
resulted in plant lifting being delayed, and coinciding with the necessity to 
commence lining out and seed sowing. This in turn  m eant that, except where a 
reasonably small nursery was attached to a forest with plenty o f men, labour 
had to be employed on a casual basis o r on loan from  other forests—an expensive 
business however organised, involving the use o f inefficient labour or high 
transport costs. Because o f this the tendency was always to  over-staff the 
nursery knowing tha t the men would be required during the rush period. This 
was uneconomical as it m eant tha t these men were carried as passengers through 
quite a large part o f the year.

M echanisation should have solved these problem s, perm itting all the 
necessary operations to  be carried out economically, rapidly and with the 
m inim um  labour force. The picture envisaged included drill sowing, perm itting 
undercutting and side pruning o f roots in the seed beds, cultivation o f both drills 
and transplant lines to control the weeds, lining out using the Ledm ore type 
lining out plough, or better still, a fully autom ated lining out machine such as 
the “ Super Prefer” with which lining out can be boosted to  around 12,000 
plants per m an per day against the N orthern  Ireland average o f under 4,000, 
and, finally, plant lifting carried out by a modified potato  lifter. All these pieces 
o f  equipm ent seemed logical but all had com m on denom inators—the weather 
and the soil. N o mechanical equipm ent can operate efficiently unless the soil is 
light, friable, stone-free and reasonably dry. A lthough we have nurseries which 
fulfil the first three conditions, our weather is unformly bad in spring and the 
nurseries seldom dry out until M arch. Often when they do dry it is due to the 
commencement o f a cold east wind coupled with a spring drought which results 
in desiccated plants and very heavy losses on lining out.

The result o f the above was to bring the increase o f m echanisation to  a  halt 
and to end the trend towards bigger nurseries. I t was found that those we have 
are probably, under the present conditions, the easiest size to  run economically— 
at both M uckam ore and Campsey, which are above average in size and below 
average in forest activities, m an-power is a m ajor problem .

To sum m arise:
The traditional nursery program m e has been to lift the plants over the winter, 

line out and sow the beds in spring, and weed in sum m er and autum n. The end 
product comprises transplant stock, 2 +  1 in the case o f m ost species, 2 +  2 
in the case o f Silver firs and Norway spruce, and even older plants on occasions. 
U nder this regimen full mechanisation has proved to  be impractical.

N ow  to look at the present picture. The plant handling m ethods have 
changed little—and the main changes may well be looked upon as retrograde 
steps—the adoption in several nurseries o f a m ethod of lining out in beds similar 
to  the old bedding-out system. This m ethod, which is completely m anual, is 
carried out either on raised beds or on the flat ground, and was introduced to 
enable w ork to  proceed under adverse weather conditions utilising a small 
num ber of men. It had been found tha t efficient bedding-out produces extremely
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good stock with a very low level o f loss, although the actual cost of the work is 
relatively high. This may well be offset by the excellent survival rate.

The main differences between nursery organisation and that o f 10 years ago 
are concerned with weed control and the w ork periods. The introduction of 
Simazine, a residual weed killer which can be applied to  stand-over seed beds 
and transplant lines, and which can control all weed growth throughout a grow­
ing season w ithout causing dam age to the growing stock, has virtually eliminated 
weeding am ongst plants over a year old. This weed killer has lim itations— 
during the last year or two there have been cases where the effect has fallen 
off considerably and hand weeding has been required. In spite o f the fact that 
Simazine is highly insoluble it may well have been that the rainfall has been 
sufficient to wash it out o f the soil. There has also been a tendency for nursery 
men to be lulled into a false sense o f security which, on occasions, has been 
rudely shattered. On the traditional weeding system great emphasis was placed 
on the m aintenance of the nursery itself and its environs in a weed-free condition 
to avoid seeding, but there has been a tendency to assume that seeding is no 
longer im portant as the seedling weeds will be controlled by Simazine. Never­
theless, the saving in weeding costs was sufficient to com pensate for the increases 
in labour charges and overheads for several years. O ther weed killers are being 
produced and it may well be that the changes can be rung to ensure tha t no 
weeds become immune to  chemical control. Still to be produced is an efficient 
and reliable m ethod of controlling weeds in first-year seed beds, but even here 
there are possibilities which will be explored during the next year or two. 
Reference should be made to  experiments carried out by M r. Bell at Pubble 
and the use of Simazine. These experiments were written up in The Forester, 
Volume 3, N o. 1.

The other main difference is concerned with the work periods and this 
promises to  be as revolutionary as the introduction of Simazine. Although 
lining out is still carried out to  some extent in spring, a second period takes 
place in late summer, and experiments are being instituted in its continuation 
throughout the summer. A t Pubble plants have been successfully bedded out 
from  early spring until late autum n w ithout a break, and losses have been 
negligible. The adoption o f summer lining out has to some extent reduced 
dependence on the weather, and it may well be that there is room  now for a re­
think both on the optim um  size of the nursery and its m echanisation, as lining 
out machines unable to w ork during adverse conditions in the spring could well 
succeed under ideal summer conditions. If lining out machines were adopted, 
then there would be an argum ent for the purchase o f a large central nursery of 
possibly a 100 acres or more in the potentially good soils of East Down or N orth  
Armagh.

There is, however, another approach to the whole problem . This depends 
on what, in fact, is required o f the nurseries. As m entioned earlier, transplants 
used to be the order of the day—in the case o f some species up to  2 +  2 or 
older. It is now found that a 2 +  1 (or l-£ +  !•£■) Sitka spruce may be too big for 
m ountain planting and, although nursery growth has improved tremendously, 
a  1 +  1 Sitka spruce seedling is not generally available. I t may become possible 
to  produce plants o f this size by combining the increased fertility which has 
been obtained with soil sterilisation, an extensive treatm ent only justified when 
the production of 1 +  1 stock is the object. However, a considerable proportion  
o f  2-year seedlings has been successfully utilised for planting for several years, 
and  it is w orth m entioning that when samples of these seedlings were sent to the 
Forestry Commission, where supplies were wanted for lining out, they informed 
us tha t our plants were too big for their purpose, bu t, that in their view, they were 
ideal planting stock, and it was suggested th a t there were several buyers in 
G reat Britain who would be very grateful for plants o f this quality. This leads
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one to  question whether any transplants are necessary. As the above would 
indicate, 2-year Sitka spruce seedlings can be produced which are perfectly 
adequate for planting under the conditions obtaining in m ost o f our forest areas, 
and which will probably do as well as a transplant. Even 2-year stock may be 
larger than necessary—experiments carried out by Dr. Jack imply tha t there is a 
possibility of very excellent results being obtained from  the use o f 1-year stock 
o f some species, and in his experiments casualties resulting from  the use o f such 
small stock have been very light. N ow  it may well be tha t these experiments were 
carried out during a particularly good season, and, in fact, the casualties would 
usually be considerably higher under norm al circumstances than when transplant 
stocks are utilised. I f  a reasonable assessment o f the survival rate could be made, 
planting spacing could be adjusted to  allow for such casualties and the saving 
in cost in the nursery, coupled with the saving in cost in planting out, even 
allowing for the use of an increased num ber of plants, could be an unanswerable 
argum ent for the use o f 1-year seedling stock. In Dr. Jack’s experiments these 
seedlings have, in fact, outgrown transplants and consideration m ust surely be 
given to  the fact that a m an could carry a day’s supply on the m ountain in a 
haversack and that the plants would probably only need dibbling in instead of 
the traditional planting methods.

In the case of species such as Abies procera where losses a t the best o f times 
tend to be heavy, and plants tend to  sit for a considerable time after planting 
out, the production of sturdy 3-year seedlings might well be the answer.

Certainly in so far as hardw oods are concerned, there would appear to be no 
justification at all for lining out, as one, two, or three-year old seedlings are 
infinitely better than lined out stock. It is essential, of course, that all seedling 
stock over 1 year old be undercut.

Surely the ideal plant is the cheapest one tha t will grow satisfactorily when 
planted out, both from  the point o f view of survival rate and o f rapid growth. 
W hen a p lant is transplanted it suffers a check, and when it is planted out it 
suffers yet another check; not only would it seem sensible to reduce these checks 
to  the m inimum but any gardener will tell you that the smaller a plant is when it is 
transplanted the quicker it recovers, everything else being equal, and in our 
context everything must include exposure and weed com petition. Obviously one 
cannot adopt a single practice for all species and locations.

There is no doubt that administratively the perfect nursery system, assuming 
a continuance of transplant production, would comprise a single nursery o f  
about 150 acres, (the area would decrease rapidly with any increase in the num ber 
o f seedlings utilised and the reduction o f their age) on a light workable soil, 
fully mechanised, with the smallest staff possible, centrally located, and supplied 
with an overall um brella which could be opened at will! Failing the umbrella, 
and I fear tha t this is impractical, the status quo would probably be better left 
alone for the present until a revised policy of p lant production is reached. I f  
the supply of transplants remains the m ajor object o f m anagem ent, another 
nursery of 40 to 50 acres o f good land would be required to replace the less 
satisfactory areas at present under cultivation. But as for the single nursery the 
greater the proportion  o f seedlings the less nursery space is required.

The Forestry Commission has an eye to  the production o f plants a few 
m onths old in polythene tubes or other containers, produced in a greenhouse 
condition, in two or three rotations per year and planted out at any time o f the 
year. The introduction o f m ethods such as these would revolutionise the whole 
system o f nursery management, and it should become clear within the next few 
years whether or not there is a future in such methods. Indeed direct sowing of 
seed may well be a practical proposition either utilising containers of com post 
or some form  o f seed pelleting.
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It must be remembered that the cost of plant production is one of the basic 
costs in forestry, and that it m ust be considered in conjunction with the cost of 
planting and beating up. The overall aim is to ensure th a t the cost o f all three is 
reduced to the m inim um  possible.

FER TILISER S IN  FO R ESTR Y —T H E  FU TU R E*

By W. O. BINNS 
Soils Officer, Research 

Reproduced by kind permission from  “Journal o f  the Science o f  Food 
and Agriculture” , July 1969

Introduction
It is im portant to  outline some m ajor differences between agricultural and 

forest crops which affect the way fertilisers are used. Tree crops are usually on 
the ground for 50 to 100 years; in this country m ost are felled between 5 0 and 70 
years after planting. The age at which a crop of any tree species is finally cut will 
depend on its rate of grow th; the faster it grows, the earlier it will be harvested, 
and the difference between the best and worst crops growing in a given region 
will range from  5 to 15 years, depending on species.

There is a very long period before there are any returns on the money invested 
in a crop. W hen thinning is practised, the first cuts are m ade at the 12-year 
stage but cuts are commonly made at 20 years, and occur at up to 30 years with 
the slowest growing crops. It follows tha t the interest on the money invested 
becomes im portant for many forest operations, e.g. cultivation, draining, 
fertilising, weeding. This means tha t the time money is invested is critical, and no 
operation is done before it has to be. This affects fertilisation practice in the 
following way: if a treatm ent produces a constant effect, in terms o f increased 
yield, regardless o f the age at which it is applied, then if the extra yield (or a 
proportion of it) has to  be left until the crop is finally cleared the later the 
treatm ent is applied the more profitable it will be. There will always be financial 
pressure to  harvest increased yields as soon as possible: the shorter the time that 
money is tied up the less is the accum ulated cost tha t counts against the increased 
output. There is one further m arked difference which follows from  the longevity 
o f trees. An agriculturist might reasonably estimate the sort o f fertiliser regimes 
which would be used for potatoes, sugar-beet, and wheat in 1980s but would be 
uncom m itted as to the likely acreages o f these crops. In forestry on the other 
hand, the acreages in 1980 of spruce, Scots pine, and Douglas fir planted between 
1950 and 1960 can be estimated quite accurately, although because of current 
uncertainty about the fertiliser responses in a wide variety o f species and site 
com binations only approxim ate forecasts can be made about the sort o f fertiliser 
regimes likely to  be used on these crops at tha t date.

Nurseries
The total area o f forest nurseries in the immediate future is likely to be 1,300 

to  1,600 acres (800-1,000 acres in the Forestry Commission, and 500-600 in 
private hands), the total annual use of fertilisers in them is unlikely to exceed 
250 tons of a  21% N  fertiliser, and about the same weight o f a 0-20-20 PK  
com pound. Even if curious and unorthodox forms of fertilisers are found to be

* Presented a t a  m eeting o f  the A griculture G roup , 21 st Novem ber, 1967. This article, with 
the others presented a t this m eeting are reprinted as a  special issue o f Journal o f  the Science 
o f  Food and Agriculture, price 10/-.
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effective and profitable, the am ounts required are unlikely to  result in m anu­
facturers making special provision for the needs o f forest nurseries.

Forests
In  the forest, however, the areas are much greater. The 1943 Forest Policy 

R eport,1 recommended tha t the country should have 5 million acres o f 
productive forest. Though the long-term strategic objectives considered at that 
tim e have become irrelevant, and economic considerations have largely taken 
their place, the areas already planted plus the plans announced suggest tha t by 
the end o f the century there may well be about 5 million acres o f forest.

Establishment of plantations
U p to the present time, the only nutrient used in any quantity  has been 

phosphorus, usually in the form  of G afsa or other ground rock phosphates. 
This is now normally applied once only shortly after planting, and seldom again 
on all acid peat soils, and m ost podsolic soils (including alm ost all sites 
characterised by ericaceous plants), and on peaty gleys and gleys. There are, 
however, still large areas o f forest on these soil types which were not treated at 
planting, and which urgently need phosphate. This problem  should have been 
dealt with in the next ten to fifteen years.

The use o f potash fertilisers a t planting, or within a few years afterwards, is 
restricted to  raised and blanket peats, though there are indications that crops on 
shallow soils over chalky tills may also respond to  potash.

N itrogenous fertilisers are not used at all a t planting. This may seem sur­
prising when one considers the enorm ous responses o f agricultural crops, and 
also the very m arked responses in the nurseries of trees, both as seedlings and 
transplants. There seem to be several reasons for this. U ntil the advent o f  
effective contact herbicides and selective herbicides the existing plants, especially 
on grassy sites, overwhelmed the trees and greatly increased weeding costs, 
so tha t there is little incentive to  boost nutrient supplies in this stage o f a crop’s 
life. Also, m any conifers suffer from  planting check, and seem unable to use 
added nitrogen, at least in the first two years following planting. I f  nitrogen is 
to  be used to speed up establishm ent then the production o f plants by different 
means, with root systems able to exploit the soil m ore rapidly, may first be 
necessary.

The rate o f phosphorus used at planting is about 20 to 30 lb P/acre, and only 
on the m ost phosphate-responsive (or phosphate-fixing) soils has this been 
appreciably increased. This rate is likely to be used for much future planting, and 
the total am ount in Forestry Commission forests will probably be 3,000 to 5,000 
tons o f rock phosphate or its equivalent a year.

It is difficult to forecast with any certainty the use o f potash on young crops 
but it is bound to increase with m ore and m ore planting on peatland.

Older crops
I t may seem strange that w ork on the use of fertilisers to  improve the yield o f 

established crops which are in the thinning stage has only been going on for a 
few years. This is due partly to the original idea o f establishing forests as a 
prim ary need, and partly because the problem s o f establishm ent seemed so 
large that all energy was expended on them.

As in agriculture, a wide range o f yields are found for a given crop with a 
mean which falls far below the highest recorded yields. Table 1, for example, 
shows the distribution o f Yield Classes in Commission plantations o f the 
highest-yielding of the commonly planted conifers, namely Sitka spruce, which 
accounts for over 40%  of current Forestry Commission planting. The Yield



Class is defined2 as the m axim um  mean annual volume increm ent; i.e. the
total volume production 

maxim um  value o f the quotient -------------------------------------. The classes repre­
age

sent intervals o f 20 hoppus feet* in volume to  3 inches top diam eter o f log.

t a b l e  1

SITKA SPRUCE IN FORESTRY COMMISSION PLANTATIONS, AS AT SEPTEMBER, 1967
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Area, thousand
Yield class acres % o f total area

< 6 0  (in check) 24 4
60-100 59 11

120-160 400 74
180-220 58 10-5
240-280 2-5 0-5

Total area 543-5

The small proportion  o f the three highest Yield Classes, 0-5%, is striking: 
however the greatest contrast with present-day agricultural practice is brought 
out when it is realised that all the highest yields have been achieved w ithout any 
additional fertilisers. It is known tha t many crops in the lowest Yield Classes, 
60 to 100, are associated with soils of low fertility: but it is not known how many 
o f the crops in the range 120 to  160— which comprise three-quarters of the 
Forestry Com mission’s area o f Sitka spruce—would respond to fertilisers (few 
have had any so far) or whether the crops in the top Yield Classes are limited 
by factors which can be remedied. (Even if  the situation of the crops in the top 
Yield Classes could be improved, it may not of course be economic to boost the 
Yield Class to  300 or over.)

Scottish experiments suggest tha t Scots and Corsican pines in the pole-stage 
(i.e. 30 to  50 feet tall) are likely to  respond to nitrogen applications, but it is not 
yet known if  these responses will be large enough to justify such treatm ent.

In  Welsh experiments on Sitka spruce, phosphorus is the only m ajor nutrient 
found to  improve the growth o f polestage stands of m oderate Yield Classes 
(130 to  180): there have been no responses to  N , K, Ca, or M g in seven factorial 
trials. Analysis o f the foliage has shown tha t the trees are reasonably supplied 
with N  and K  (N^> 1-7% for 5 trials, 1-5% for two ill-drained sites; K  from 0-85 
to  1-01%). As in Scotland, Corsican pine seems responsive to  N, and Scots 
pine in England shows responses both to  N and P. M ore detailed results for 
these trials are given by Binns & G ray so n .3

There have been few experiments on older crops but there are some sugges­
tions that nitrogen may become increasingly im portant with age.

Potential use of fertilisers
These results are too few for generalisations to  be possible, but it seems tha t 

there may be large areas o f forest where N  and P fertilisation will be effective.
I f  it is assumed th a t crops will not be fertilised (other than  at establishment) 

before the first thinning, which is likely to  be at 20-25 years, and tha t the mean 
ro tation  is 60 years, the areas o f crops coming up for first thinning and entering

* 1 hoppus foot =  1.273 cubic feet.
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the last ten years o f the rotation, each year, for ten-year periods can be tabulated 
(Table 2).

Phosphorus is a slow-acting fertiliser, and the effects o f a single application 
last many years. It is assumed therefore that, following establishment, only one 
application will be made, probably at the time o f the first thinning. In contrast, 
nitrogen effects last only a few years, and applications at intervals o f about seven 
years, i.e. about five applications in all, are likely for responsive crops.

I t is assumed for the purpose of these predictions tha t half o f all pines and 
spruces will respond to  P and that half the pines will respond to N  from  the 
thinning stage onwards. It is also assumed that half of the spruce crops will 
respond to  N  in the final ten years, i.e. they will be treated once only at the same 
time as the fifth application on the pines. Practically nothing is known about the 
responses o f larch and Douglas fir, so they have been left out of the calculations.

The rates assumed are 44 lb P and 100 lb N per acre, corresponding to  3 
cwt rock phosphate and 2 cwt urea per acre. Using the acreages in Table 2 and 
the assum ptions set out above, the maximum potential use o f N and P fertilisers 
in Forestry Commission forests is set out in Table 3, up to the year 2010.

There are of course a num ber of uncertainties about the figures. The planting 
pattern  of the 1980s can only be guessed at; it is likely that N will not be used 
much on Lodgepole pine, but will be used on pole-stage Norway spruce; changes 
in tim ber prices, fertilisation costs and rates of return required on capital may 
radically alter the profitability of fertilising by one method or the other. M any 
plantations may be felled early, for a variety of reasons. N othing has been said 
about potassium, which will be needed on nearly all peat soils a t some stage or 
other, nor have private forests been mentioned, which include nearly 650,000 
acres o f conifers.

One of the great attractions of fertilisation (at the pole-stage or later) lies in 
the fact that (once responsive crops are identified) its profitability is less in doubt 
than that o f planting. I f  more jobs are to be provided in the countryside and in 
wood-using industries and if at the same time Britain’s dependence on im ported 
wood products is to  be reduced, then it is likely to be more profitable to boost 
tim ber production by fertilisation than by planting the poorest sites.

Summary
In forestry the long interval between investment in fertilisers and any pay-off, 

particularly for treatm ent a t planting, means that responses have to be large to 
pay for the interest accrued; this colours all considerations o f crop improvement.

Phosphatic fertilisers are still the only ones used widely; potassium  gives 
useful responses only on deep peats and its relative im portance will depend on 
the am ount o f this site type afforested in the future; nitrogen is only used 
experimentally at present, though some prom ising responses suggest wider 
future use, especially in the last years o f the rotation.

M aking sweeping assumptions about the responsiveness of different species 
and the planting pattern of the future, it is estimated that by the end of the 
century the Forestry Commission will be using, each year, about 9,000 tons of 
rock phosphate (5,000 at planting) and 5,000 tons o f urea (all on established 
crops).

References
1. ‘Post-w ar forest policy’, Rep. H .M . For. Commissioners, 1943, Cm d. 6447 (L ondon: 

H .M .S.O .) 114 pp.
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Commn., Lond., 1966, (L ondon: H .M .S.O .) 219 pp.
3. Binns, W . O., & G rayson, A . J., Scott. For., 1967, 21, 81.
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SITK A  SPR U C E P L A N T IN G  A T 9 F T  x  9 FT  AT 
JER V A U LX  FO R EST IN  1943

B y  M . H A N A F IN  
Forester, North East England Conservancy

The recommended planting distances are getting wider and wider so there 
may be some interest in reading about a four-acre plot o f Sitka spruce planted 
a t 9 ft X 9 ft in 1943. The wood was planted by private owners but now forms 
part o f the Forestry Com m ission’s Jervaulx Forest in the Dales District of 
Yorkshire.

I t  has been discovered from  enquiries made locally that the Sitka spruce were 
planted at 9 ft X 9 ft with the intention of interplanting with European larch 
which either never were planted, or if they were, were removed very early as there 
are only four European larch remaining on the site. W hatever the origin o f the 
stand, there now remains a very good example o f Sitka spruce at 9 ft X 9 ft 
spacing which has never been treated apart from  one-hundred-per-cent brashing.

C ontrary to w hat may be expected the branching habit is very fine but 
unfortunately the origin o f the plants is not known.

The technical details o f the stand m easured before the growing season of 
1968 are as follows:—■

Age Top Height Yield Class
25 years 43-  ̂ ft 200

W ith reference to the Forest Management Tables the figures per acre should 
read :—

Volume to
No. o f  trees 3 ins. top Average Pole

825 2,415 h ft 2-8 h ft

The actual figures are :—
Volume to

No. o f  trees 3 ins. top Average Pole
420 2,100 h ft 5 h  ft

This illustrates that the 9 ft X 9 ft is not very far behind in standing volume
per acre but has lost 700 hoppus feet of first thinning to date. In theory our
9 ft x  9 ft plantation will take another seven years to  produce the standing 
volume that will enable us to remove a first thinning of 700 h ft per acre w ithout 
losing increment from  over-thinning. During this time another 700 h ft per acre 
thinning will be lost as com pared to  traditional spacing, but our 9 ft X 9 ft 
“ first” thinning, should be a very profitable one. The average volume per pole 
should be in the region o f 8 h ft and this is the size o f pole that can be 
worked for less cost and sold for more profit than the usual first and second 
thinnings, which have a struggle to clear any profit.

9 ft x  9 ft spacing may seem a little too wide apart where access for extrac­
tion is easy and m arkets are good for small thinnings. But in bad extraction 
country with poor small-thinning m arkets, would it not be m ore economic to 
plant wider, and wait a little longer for worthwhile tim ber, i.e. 700 h ft per 
acre at an average volume of 8 h ft per pole?

Reduced costs can also be expected in preparing ground, plants, planting, 
weeding, beating up, no brashing and delayed outlay on expensive roads. One 
disadvantage o f wide spacing I have heard m entioned is quick suppression of 
vegetation, but that can rarely be a problem  with the use of chemicals becoming 
so prom inent.
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H ELIC O PTER  SPR A Y IN G  TO  K IL L  O V ER H EA D  COVER AT 
LA V EN H A M  FO REST, SU FFO L K

By  G. J. SO U TH G A TE 
Forester, East England

The decision to aerial-spray part o f Lavenham  Forest to kill overhead cover 
was made at District level in the A utum n of 1967. It was also decided to carry 
out the operation by helicopter, as it was thought that the dow n-draught from 
the ro to r blades would force the spray down through the cover. The object of 
the exercise was to reduce the high annual expenditure on weeding and cleaning.

The result o f this spraying cannot yet be fully assessed, but what inform ation 
is available may be of interest to anyone faced with a similar problem.

Stanstead W ood was finally selected as being both silviculturally and 
geographically ideal. The complete isolation o f the wood by surrounding farm 
land that had been harvested, eliminated the possibility o f drifting spray damage. 
The 120 acres comprising Stanstead W ood are split up into 6 com partm ents, 
each planted with a mixed conifer crop of Douglas fir, Corsican pine and 
W estern red cedar. Planting had commenced in 1960, and had been continued 
until 1964. M uch o f the overhead cover o f birch, oak, ash and elm, with thick 
clumps of hazel coppice, was left during the preparation-of-ground stages. 
Average height of the conifer crop at time of spraying measured 4—12 feet, while 
the overhead cover varied between 15-40 feet.

Previous operations o f weeding and cleaning had been undertaken annually 
by hand m ethods and these had been costly and tedious. Labour cost had been 
£8-£12 per acre.

Contracts for aerial spraying were eventually signed with H utsons Sprayers 
Ltd o f W isbech and their quotation  of 63/- per acre, including cost o f material, 
being acceptable. They in turn made arrangem ents for a helicopter and the firm 
of A utair was sub-contracted. In due course a representative from Hutsons 
visited the area to negotiate landing arrangem ents, and to confirm that spraying 
would commence as soon as it was ascertained that the growth of the planted 
trees had ended for the season and hardening off had taken place. This decision 
was left to the forester’s discretion, and on September 11th H utsons were asked 
to commence spraying as soon as possible.

Actual spraying: 12th September 1967
A t noon the helicopter arrived and an 800-gallon w ater bowser soon 

followed, bringing with it all the herbicide. A t 3 p.m ., after all preparatory work, 
such as mixing chemical and water, and putting out hydrogen filled m arker 
balloons, had been completed by the three man team  from Hutsons, and when 
the A utair mechanic had checked the helicopter from  ‘stem to stern’, the 
pilot was ready to  start spraying.

The weather was fine but with a fair wind blowing. Spraying finished at 6 p.m. 
In this time an area of 80 acres had been sprayed with a solution of Trioxone 50 
and water, mixed to  a strength o f 3 pints o f chemical in 10 gallons o f water, 
applied at a rate o f 10 gallons o f mixture per acre.

The m ethod o f application was as follows:
The water bowser, into which had been well-mixed 30 gallons of chemical, 

was stationed a few yards from  the selected landing place. The helicopter’s 40 
gallon capacity tank  was then filled. Take-off was immediate. Each run was 
taken at a speed o f 38 m .p.h. and the spray tank was emptied in 1 m inute 12 
seconds through a 33 ft boom  carrying 56 Type D6 nozzles, cone size 45, and 
operating at a pressure o f 56 lb per square inch. On landing after each run, the 
40-gallon tank  was filled in 15 seconds by means of a delivery hose attached to  a
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high pressure pum p on the water bowser. The air m echanic wiped the perspex 
bubble o f the helicopter each time to  give the pilot good visibility. A t no time 
was the engine o f the helicopter stopped.

The following m orning the weather had deteriorated and rain showers 
forced the helicopter to remain grounded. Eventually the wind and rain stopped 
and spraying restarted at 12 noon. The rem aining 40 acres were completed 
w ithout difficulty by 3 p.m.

Spraying at all times was carried out across wind and starting on the down­
wind side o f the area. This enabled the men moving the m arker balloons to work 
upwind, thus avoiding spray drift.

The total acreage sprayed was 120 acres in 6 hours, and this at a cost o f 
£3 3s. per acre is £378. The estim ated cost o f hand weeding/cleaning over the 
same area is as follows:

Labour cost at £7-100 per acre=£900. M aterial, £193. Labour overheads @ 
64% =  £576. Total cost =  £l,669, equivalent to  nearly £14 per acre.

W hat then are the advantages and dis-advantages o f spraying overhead 
cover by helicopter? The two main advantages that come to m ind immediately 
are:

1. The cost per acre is considerably lower than conventional hand 
methods.

2. It is w ithout doubt very much quicker.
The dis-advantages seem to be:

(1) Spray drift is inevitable, there is always a certain am ount even on 
a still day.

(2) D ow n-draught from  the ro to r blades did no t force the spray 
down through the cover

(3) Possible difficulty in finding a suitable landing place and ‘w ork’ 
area.

(4) Could be time-consuming if the weather is not favourable.
(5) W ater supply m ust be within reasonable distance to enable water 

bowser refilling to be quick and easy.

Inspection Four Weeks Later: 10th October 1967
Inspection after four weeks gave indication that the spraying had so far been 

75% successful. M uch of the high overhead cover showed signs that the spray 
had been effective. Also the lower storey of hazel coppice, bram ble and woody 
weeds was looking definitely ‘sick’. It only remains now to see if  the effect will be 
perm anent, and this became apparent during the next spring.

Conclusions
Experience to date suggests that a helicopter is no more efficient than a fixed 

wing aircraft, and it is m ore expensive.
We now know that a pressure o f 56 lb per square inch is too high because it 

produces very fine droplets that are liable to drift.
Finally, the spraying was started when the wind was fairly high. I f  aerial 

spraying is to  be considered again at Lavenham , I th ink tha t under similar 
conditions, and providing time was on my side, I would postpone spraying 
operations until the wind dropped. This of course is no t a decision tha t is 
inevitable, because if the critical time period is running out, then a delay could 
mean that the spraying would produce a negative result.

Ending note
As we go to  press, the use of Trioxone and other 2,4,5T herbicides is 

currently banned in Commission plantations—Ed.

c



60 JOURNAL OF THE FORESTRY COMMISSION

PA PER PO T T E C H N IQ U E  
FO R  R A ISIN G  FO R EST T R E E  SEED LIN G S

By  R. B. H ER B ER T
District Officer, Research

On 10th April, 1969, I attended a reception in London given jointly by The 
W halehide Com pany o f Rayleigh, Essex and The Fyba Pot Com pany of 
Knottingley, Yorkshire, for the formal introduction to this country o f the 
Japanese Paperpot system for raising ‘balled’ seedlings for horticultural and 
forestry purposes.

The people with whom  I had discussions during the course o f the evening 
included M r. David Moseley o f The W halehide Co., M r. Hall of The Fyba 
Pot Co., and M r. K. Peltonen, M arketing m anager o f the Lannen Sokeri Com ­
pany o f Finland. M r. Peltonen has already met both  Dr. Alan Low in 
Edinburgh and M r. Roger Brown of Alice H olt for prelim inary introductions 
to the paperpot system.

Paperpots were originally developed in Japan for the raising o f sugar beet 
seedlings but the system has rapidly found new applications in both horticulture 
and forestry both in Japan and Finland and, m ore recently, in the U.S.A., 
Holland and Denm ark.

The paperpot system appears to  have advantages over any existing m ethods 
o f raising container, or ‘balled’ seedlings in tha t the individual ‘pots’ are 
combined initially in large num bers into single units. The pots, which are 
hexagonal in section and open ended, are made o f specially prepared paper glued 
together in a ‘honeycom b’ pattern between two rigid cardboard  ends. For 
transport and storage before use the pot units are folded flat into a pad, 30-38 
cms (12-15 inches) long, 5-13 cms (2-5 inches) wide, corresponding to the depth 
o f the pots, and about 3-5 cms (1-2 inches) thick, according to the range o f pot 
sizes available. Each unit opens up like a concertina to expose the honeycomb 
structure of the cluster of pots extending to 1-3-2 metres (4-6 feet). The principle 
is not unlike that o f the oblong type o f paper-chain commonly used for 
Christmas decorations.

The paper used in the m anufacture o f the pots contains artificial fibres and 
chemicals which enable it to  resist bacterial action until the plants have form ed 
a firm root ball. Two horticultural types have a life of 3-6 weeks and 5-8 weeks, 
bu t for slower growing plants such as forest tree seedlings there are pots with a 
life of up to two years. The glue holding the individual pots together in the unit 
is water soluble so that, after a few waterings, the unit becomes a group of 
closely packed individual containers.

Probably the m ost suitable size o f paperpot for forest tree seedling w ork is 
type BH 313 in which the individual pots have a diam eter o f 3 cms (1-^ inches) 
and a depth o f 13 cms (5-jV inches), and each unit, extending to  1-3 metres 
(4 feet) when open, contains 700 pots at a density o f  1,700 per square metre 
(1,400 per square yard). The cost o f this type is £1 7s. 7d. per 1,000 pots or, 
approxim ately £d per pot. The Finns have been experimenting successfully 
with Scots pine seedlings in pots o f even smaller cross-sectional diam eter giving 
a stocking o f 3,000 per square metre (2,500 per square yard).

T rials o f the paperpot system in Finland have been carried out a t the 
Governm ent Forestry Board Nursery at Rovaniemi by Simo Halonen, in 
collaboration with M r. O. H uuri of the Forest Research Institute. A production 
line system has been developed in which the pots units are filled after being 
stretched out on an alum inium  filling plate between side boards m ounted on a 
bench. The cardboard ends o f the unit are held open by means of metal clips. 
Seed com post consisting of fertilized peat is fed onto the po t unit from  a hopper
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and after levelling and firming, which can be done by a vibrating machine, the 
unit is ready for sowing. An efficient m achine for this purpose, using pelleted 
seed, can sow the units with the accuracy o f delivering one seed per po t to  95 
per cent o f the pots and two seeds in the rem aining 5 per cent, at a rate o f 1,000 
pots in 8-10 seconds. An alternative m ethod is to use a perforated plastic 
template. The seed is finally covered with a layer o f sand, also by machine.

The same technique may be employed for pre-sowing the containers for cold 
storage until the spring. In this case the m oisture content o f the peat m ust be 
between 20-30 per cent. In the Spring the sown units are transferred to  un ­
heated plastic greenhouses and watered to initiate germ ination. The production 
line for the filling, sowing and storage processes employs a nine m an team  and 
their ou tput is o f the order o f 250,000 pots in an 8-hour day.

At the end of the first growing season, seedlings 15 cm (6 inches) tall of Scots 
pine can be produced even a t Rovaniemi, which is situated close to  the Arctic 
circle, with a growing season confined to  the four m onths from  early M ay to  
the end o f August. Trials are to  be undertaken in which the growing season is 
extended by the use of artificial heat in the early spring, utilizing the additional 
natural light intensity provided by reflection from  the surface o f the snow.

Extensive trials in Finland in 1969 are directed towards the production o f 9 
million seedlings for nursery transplanting or for direct planting in the forest. 
M r. H uuri predicts the possibility o f raising the entire annual requirem ent of 
80 million pine for Finnish forests, using paperpots and plastic greenhouses on 
a nursery area no greater than 1 \  acres.

W ith the rapid developm ent o f techniques for the intensive raising of 
economically priced container seedlings there appears to be a very real possibility 
that the traditional m ethods of handling bare rooted nursery and planting stock 
will become obsolescent within a very few years. C ontainer seedlings possess 
num erous advantages over bare-rooted stock; they can be raised intensively, in 
an inexpensive greenhouse environm ent, to plantable size within one growing 
season; roo t disturbance on planting is minimized, giving higher survival and 
reduced growth check; the planting season is not confined to  the period of 
dormancy.

The paperpot system, in particular, is well suited to  m echanization, not only 
for preparation and sowing, but also for subsequent planting. The Finns con­
sider the m ethod to be a considerable advance over o ther relatively recently 
introduced techniques, involving containers o f peat o r o ther materials, or the 
N isula peat belt system.

A E R IA L  FE R TILISA TIO N  A T W A R K  FOREST, 
N O R T H U M B E R L A N D

By  R. E. J. HOW E, Forester and
G. B. LITTLE, Trainee Forester

The Border Forests contain a  substantial area o f young plantations which 
did no t receive fertiliser treatm ent a t the time o f planting. Over quite large areas 
growth rate has not been good and deep peats and peat over mineral soil are 
known to be deficient in phosphate. In 1967 it was decided to  select a suitable 
area for the aerial application o f fertiliser. The area chosen was composed o f 
P41 to  P52 stands where leader growth was generally poor and Norway spruce 
particularly rather yellow in colour.

The area selected was visited by Research Branch staff who recommended 
an application o f phosphate a t 3 cwt per acre, and over part o f the area the 
addition o f potash  as m uriate o f potash  at cwt per acre.
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Subsequently a contract was draw n up with A utair H elicopter Services Ltd 
for the application of this m aterial.

Topography and Situation
Two forest areas were selected for treatm ent:

(1) The larger block, some 890 acres, situated in the Shepherdshield 
area of W ark Forest, consists o f a shallow valley running west to 
east, rising from  900 feet above sea level to 1,000 feet above sea 
level. The valley sides form  a series o f steps, with severely checked 
areas on the level peat bogs, and better growth on the scarps.

(2) The smaller area, 110 acres on The Haining, is situated onagentle  
south-west-facing slope rising to 1,000 feet above sea level.

Area treated
The age o f the crop ranged from  P41 to  P52; the crop height varied from  2 

feet in badly checked areas to 35 feet in the better Sitka spruce plantations.
Some 300 acres o f Norway spruce, 576 acres of Sitka spruce and 24 acres of 

other conifer species making a total of 800 acres, received 3 cwt of phosphate per 
acre. A further 183 acres o f Sitka spruce on very poor conditions received 3 cwt 
of phosphate, plus 1̂ - cwt o f potash per acre, 37 acres o f severe check was 
treated with an extra dosage m aking a total of 200 acres.

Landing Sites
Sites were selected by local staff on the guidance provided by the w ork carried 

out at Kilmory, W est Scotland. Three sites were chosen and prepared, adjacent 
to forest roads at Bellcrag, Hindley Steel corner and Coldcotes Hill to  serve the 
Shepherdshield area.

One landing site was prepared at The Haining, but proved to  be unsuitable 
due to the wind direction at the time when it was required to use it.

Site preparation consisted o f the removal of obstructions e.g. small trees and 
the laying of extra metalling alongside the road. This metalling proved in­
sufficient to  carry loaded lorries a t two o f the sites.

Equipment
The equipm ent required for the operation consisted of:

Flags on poles, 15 to 25 feet long.
Protective headgear.
Eight 5-gallon paint tins with handles.
E ight sieves.
Tarpauline sheets for protecting fertiliser.
Sacks for empty polythene bags.

The flags were prepared from  white cotton 24 inches X 18 inches.
Sieves were made by removing the top and bottom  from  five-gallon drums, 

and wrapping \  inch mouse netting over the base. The sieves were allowed to 
slide into the loading tins to  a depth o f 3 inches, fixed by attaching brackets to 
the sides o f the sieves, 3 inches from  the base. This overlap ensured a minimum 
o f spillage.

Aircraft
The pilot arrived on 6th October, flying a Bell 47 helicopter, fitted with two 

2 cwt capacity hoppers situated one a t either side. For the first week o f the 
operation progress was very slow due to  the excessive load on the spinners. Only 
three sorties could be flown at a time before the load became too great and the
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equipm ent was allowed to  cool down. This was rectified eventually by using 
35-amp circuit breakers instead o f the conventional 25-amp type. The helicopter 
was limited in its operational capacity by weather conditions, the main adverse 
conditions experienced being:

W inds above Force 5 — U nable to fly.
Dead calm — Reduces lifting capacity thereby reducing

the carrying load to  3 cwt.
Fog and M ist — U nable to  fly due to  the poor visibility.
Rain — Collects on the Perspex bubble and limits

visibility o f pilot.
D am p air — Reduces the air density and consequently

reduces the helicopter’s safe pay load.
Ideal flying conditions seem to be clear cold days with a steady breeze. 

Lifting efficiency falls off markedly with increase in elevation and this was 
appreciable at 1,000 feet.

Storage and Transport
The fertiliser was delivered to, and stored at, Stonehaugh Office, under cover, 

rather than directly to  the loading sites. This was done for two reasons. Firstly, 
because at the time o f delivery it was uncertain as to  which landing site would 
be suitable for use, until a visit by the pilot could be arranged. Secondly, due to 
the exceptionally high rainfall over that period, a large quantity  of fertiliser 
would have been rendered useless if stored outside. T ransport to the loading 
sites was by Commission lorries daily. Ample time was allowed for loading and 
haulage every m orning as the helicopter did not begin operating until approx­
imately 9.40 a.m . The surplus fertiliser, if  any, was stored under tarpaulin  sheets 
overnight.

Loading
The helicopter loading team  consisted o f eight men with one supervisor; 

four men were positioned on each side of the helicopter, which landed about 
two feet from  each line o f loaders. Immediately on touchdow n the loaders 
emptied their buckets containing \  cwt o f phosphate into the hoppers on their 
respective sides. As soon as the last one had emptied his bucket on each side, a 
“ thum bs u p ” sign was given to the pilot signifying the all clear for take off. 
Loading times ranged from 7 to 13 seconds and averaged 9 to  10 seconds. A 
simple bonus system made an added incentive to the workers.

The total round-trip  time, including loading, ranged from  1£ m inutes on the 
areas nearest the landing site to over 3 minutes. While the helicopter was away 
fertilising, the loading team had ample time to refill their bucke s from  fertiliser 
dumps positioned each side o f the landing site.

Site Marking
Three m arkers carrying 15 ft to 25 ft poles with white flags were posted 

along rides and roads where possible along the line of flight (covering a length of 
ground 29 chains) in the taller thicket stage crops. By moving 10 yards each time 
it was possible to apply 3 cwt phosphate per acre. In the checked areas where 
3 cwt phosphate plus cwt potash was to be applied per acre, five m arkers 
were used for maximum effectiveness, moving 7 yards each flight.

Communications
This was achieved by using radio packsets. Sufficient radios were available 

to issue to  each m arker, one to the m arking team ’s supervisor, and one to  the 
loading team  supervisor. It was possible to  com m unicate efficiently between the
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loading-site and the m arking area. The m arkers could be inform ed of delays, 
m eal-breaks and also be told if  they were out o f position, by the loading-site 
supervisor, in conjunction with the pilot. The radio system employed was very 
helpful and essential to  the sm ooth running o f the operation.

Costing
The overall cost of the operations was influenced a great deal by frequent 

breakdowns during the first few days o f the operation, and the excessive rainfall 
during the whole o f the period.

The various costs incurred were:
Hire o f helicopter. 1,000 acres @ 46/- £2,300 0s. Od.
Fertiliser. 165 tons. £2,300 0s. Od.
Labour £530 0s. Od.
Labour oncost (25%) £132 13s. Id.
Forestry Commission:

Powered Vehicles and M achinery
=  £5 7s. Od. per acre £87 0s. Od.

£5,349 13s. Id.
Fertiliser costs (1967):

Gafsa Phosphate £12 15s. Od. per ton. \  cwt bags.
Gafsa Phosphate and M uriate of Potash 2:1 mixture. £15 per ton. 

\  cwt bags.

Difficulties and Suggestions
(1) Adverse weather conditions for the period increased lost time and conse­

quently the cost o f the operations.
(2) Considerable time was lost in the early stages o f the spreading due to the 

breakdowns in the spinners.
(3) G reat difficulties were found in m arking due to  the variability in height 

growth from  2 to  35 feet.
(4) I t  is im portant that the landing sites are visited by A utair representative 

before the sites are prepared.
(5) Landing sites should be selected to  give a clear line o f take off in a t least 

four directions to  allow for wind directions.
(6) Lighter poles necessary for the m arkers; if helicopter spraying is to  be 

carried out on a large scale in the D istrict it would be advisable to  purchase 
alum inium  pruning poles which can be extended to a greater length by 
bolting them  together. These could be stored centrally to  serve the whole 
area together with the equipment. (They sway terrib ly! Ed.)

(7) T hat spreading should be carried out at a m ore suitable time of year 
regarding weather conditions.

(8) Sleepers placed either side of the helicopter landing position are useful for 
the loaders to stand on, to empty the buckets, as the hoppers were on the 
high side for the short worker.

(9) The impression was given tha t the G afsa phosphate supplied was rather too 
fine in consistency, and less difficulty would have been experienced with the 
hopper spinners if  the m aterial had been coarser. F urther inform ation on 
the desirable size of grain is required and it is proposed to  ask Scottish 
Agricultural Industries to  provide samples if possible for comparison.

(10) Early start o f the operation in the morning would have reduced the cost.
(11) Radios are essential for the com m unication between supervisor, landing 

site and markers.
(12) G reat difficulty was found in m arking at W ark due to  the height growth 

being up to  35 feet.
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Conclusions
The helicopter proved to  be a successful means o f applying fertilisers on 

large areas which are often inaccessible due to  the variation in growth.
We have no doub t tha t our cost could have been reduced if  a visit by A utair 

to the sites had been possible at least three weeks previous to  the start o f the 
operations.

It is necessary to  select a m ore suitable time of year to  ensure flying is m ost 
frequently possible.

We have no doubt tha t this m ethod o f applying fertiliser has a considerable 
future.

PR EPA R A TIO N S FO R  T R E E  PL A N T IN G  O N  PEA TLA N D  
IN  N O R T H E R N  IR E L A N D

B y  K . F. P A R K IN  
Reproduced by kind permission fro m  “The Forester", December, 1968

Introduction
G overnm ent policy in N orthern  Ireland decrees that afforestation is virtually 

confined to  marginal agricultural areas, much o f which lie above the 600 ft 
contour. In N orthern  Ireland a high proportion  o f land above this altitude is 
covered with a blanket o f peat, varying widely in depth but averaging about 4 ft 
deep. This fact means that much o f the 4,000-acre annual program m e o f new 
planting carried out nationally is on peat o f over 2 ft in depth and the relative 
im portance of the problem s associated with this has m eant tha t experimental 
and research efforts have been concentrated on them  for many years.

This paper summarises the current techniques o f fertiliser application, 
ploughing and drainage layout on blanket peat and gives the basic reasoning 
behind these. A t the same time it m ust be emphasised tha t techniques are 
constantly being modified as experimental results throw  new light on the m any 
aspects of tree growth on peat, and as new m aterials and machines are produced 
to provide more effective ways of tackling problems.

A nother im portant point to be kept in mind when considering the techniques 
in use in N orthern  Ireland is the fact tha t for a variety of reasons it was decided 
some time ago to concentrate on the growing o f pure Sitka spruce on these peat 
areas. The techniques in use may not always be equally effective if o ther tree 
species were employed.

Fertiliser Application
A part from  occasional “ pre-draining” o f particularly waterlogged areas of 

blanket bog, or the “ chopping” (by ro tovator or swipe) o f dense heather vegeta­
tion cover which m ight seriously impede ploughing, the broadcast application of 
fertiliser is the first operation employed in preparation  of peatlands for affor­
estation.

The standard treatm ent currently employed in our N orthern  Ireland 
afforestation is an initial broadcast application o f 4 cwt o f coarse rock phosphate 
per acre immediately prior to  ploughing. There are indications tha t a small 
am ount o f potash might profitably be applied in certain western peatland areas 
but this has not yet been accepted as standard practice.

The policy o f broadcast application immediately prior to  ploughing was 
generally introduced in 1964 following a num ber o f years of experimental trials.
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Previous to  this the standard system was hand application o f 2 oz o f fertiliser 
to  the roots of each tree at the time of planting. In the trials the broadcast 
application proved so consistently superior to the various alternatives com pared 
with it, that a complete change-over to this practice was introduced. The reasons 
for the effectiveness of broadcast application are not fully understood but it is 
probably associated with the rapid development of adventitious roots by the 
newly-planted Sitka spruce which exploit the entire surface peat in the first few 
years after planting.

A recognised disadvantage o f broadcast application just prior to planting 
is the loss of fertiliser in the rapid run-off o f excess water immediately after 
ploughing and draining. Experiments are proceeding to  ascertain the effective­
ness of applying fertiliser some time prior to ploughing thereby using the 
surface peat and its vegetation as a fertiliser reservoir.

The choice o f ground mineral phosphate as the fertiliser to be applied on the 
norm al blanket peat resulted from  trials of many phosphates and com binations 
of fertilisers, trials which consistently failed to produce a more effective and 
economic alternative.

The “coarse ground” type of mineral phosphate was selected as being more 
easily broadcast from  the type of distributor in use.

Various types of fertiliser distributor have been used over the years but the 
current and m ost effective is the “ M etsa Viska” m ounted on a “ M uskeg” low 
ground-pressure vehicle.

W ith the introduction o f broadcast application o f fertiliser the rate was 
increased to 4 cwt per acre o f ground mineral phosphate. Once again this 
decision was based on com parative trials designed to  provide the minimum 
am ount o f fertiliser needed to  get Sitka spruce through its initial establishment 
period on typical blanket bog w ithout the need for further treatm ent.

It is generally accepted tha t if reasonable yields o f Sitka spruce are to be 
obtained on the extremely infertile conditions o f typical N orthern  Ireland 
blanket peat then subsequent applications of fertiliser will be required. The 
frequency, type and am ounts o f fertiliser to be applied are the subject o f intense 
experimental investigation a t present but early indications are that a carefully 
calculated fertiliser regime is a practical and economic proposition. The planta­
tion layout is designed to facilitate this periodical fertiliser treatm ent.

Ploughing Techniques
A small am ount of afforestation o f typical blanket peat had taken place in 

N orthern  Ireland prior to  the 1939-45 war, but the technique o f hand drainage 
and tu rf  planting employed resulted in poor growth o f both Sitka spruce and 
Lodgepole pine and this discouraged any extensive planting o f peatland. The 
availability o f low ground-pressure tractors and special ploughs shortly after 
the war led to renewed interest in peatland afforestation and from  1950 onwards 
ploughing has remained the standard ground preparation procedure.

The type o f plough used, and the intensity of ploughing employed, have 
varied a good deal since 1950 as knowledge and experience have increased and it 
appears likely that there is still a good deal to be learned before a confidently 
accepted optim um  technique will be evolved.

In order to provide a rational basis for decisions on the intensity of ploughing 
and drainage on typical blanket bog it was necessary to  select a hypothetical ideal 
for tree growth. Careful studies were made of tree rooting and peat changes— 
both chemical and physical—on existing peatland plantations and on early 
experimental areas of different drainage intensities. A t the same time estimations 
were carried out o f nutrient availability in the peat and the requirements o f the 
trees growing on it. From  all these studies it was decided that in order to produce 
a satisfactory pioneer crop of Sitka spruce on typical blanket bog it was necessary
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to ensure th a t the drainage—and hence aeration— o f a layer of peat extended 
to  the top 18 inches o f the bog.

Further studies suggested th a t this could be achieved by initial ploughing o f 
an 18 inch deep furrow  a t 10 to  12 foot intervals plus a m ain drainage system o f a 
som ewhat greater depth to  perm it rapid run-off o f surface w ater from  the plough 
furrows. I t  was assum ed tha t the main drainage system would be periodically 
deepened by m achine bu t tha t the 18 inch deep plough furrows would have no 
further treatm ent.

The assum ption that sufficient fertiliser would be applied from  time to time, 
to ensure tha t a vigorously growing tree crop was m aintained to  play its part in 
the water extraction and hence aeration o f the peat, was an essential condition 
of this hypothesis.

Problems were encountered in efficiently achieving the 18 inch deep furrow  
at 10 to 12 foot intervals and at the same time m aintaining a satisfactory basis 
for a tree planting spacing o f 5£ feet by 5£ feet. The C uthbertson “ P ” type 
plough was not capable of providing the necessary furrow  under all conditions 
and although the later “S” type plough had no difficulty in giving the 18 inch 
furrow, the ridges were rarely suitable for planting on w ithout expensive 
“stepping” or straightening.

Accordingly, the standard practice accepted for the past eight years has 
been a com bination of alternative “ F ” type and “ P ” type C uthbertson ploughing, 
the form er providing a 24 inch deep furrow  every 15 feet and the latter a 12 inch 
deep double furrow every 15 feet. While this system provided approxim ately the 
equivalent drainage intensity to the accepted requirem ent, it had the disadvant­
age that the “ F ” type ridge had to  be “ stepped” before planting and the fact 
that two ploughs had to be used over any section o f ground; accordingly, it has 
always been looked upon as a tem porary system pending replacem ent by a 
more efficient one.

Over the past few years, trials with the C lark D ouble Throw  plough have 
been carried out under a variety o f peat conditions and the general success of 
this system—which provides the required 18 inch deep furrows a t 12 feet centres 
with acceptable planting ridges on either side—has led to  a decision to  accept 
this as the standard system in future.

The Clark D ouble Throw  ploughs are m ounted on hydraulically operated 
frames with double rubber-tyred wheels and are towed by Fordson County 
Swamp model crawler tractors.

Ploughing and Drainage Layout
D uring the early years o f afforestation o f peatlands and the developm ent of 

ploughing and drainage techniques, efforts were concentrated on finding the 
most efficient way o f establishing tree plantations and little thought was given 
to the subsequent problem s of m aintenance and extraction o f the tim ber crop. 
The short-sightedness o f this policy was quickly realised, however, and in the 
late 1950’s a num ber o f discussion meetings were held within the N orthern  
Ireland Forestry Division in order to form ulate a peatland plantation  layout 
policy which was m ost likely to  facilitate future forest operations as far as they 
could be assessed at tha t time.

This exercise brought to light the need to  m ake a num ber o f very far-reaching 
and im portant decisions and yet at the same time emphasised the need for 
the retention o f flexibility in the light o f the multiplicity o f possibly divergent 
future developments in techniques and economic policies.

The main factors taken into consideration were as follows:
(1) The well-planned layout o f a main drainage system of a peatland 

area was considered essential. This should be o f sufficient 
intensity to  rapidly remove surface w ater from  the plough
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furrows and at the same time provide the possibility o f a water 
table sufficiently low to perm it roo t penetration down to  18 
inches below the peat surface. The drains m ust also be capable 
o f mechanical m aintenance and deepening where necessary.

(2) In order to  facilitate periodical fertiliser treatm ent o f plantations 
from  the ground, an intense system o f racking m ust be provided.

(3) A lthough the economics of afforestation on infertile peatlands 
suggests that only limited capital expenditure on roads can be 
justified, it is appreciated that tim ber extraction problem s on 
deep peat may be intense and unless extended cableways, hover­
craft or other revolutionary means o f tim ber movement are 
evolved then roadm aking may be inevitable at tim ber harvesting.

(4) Extraction problems, windthrow risk and m arketing, are all 
factors which influence the decision as to  w hether a peatland 
forest plantation will be thinned or not. The current assum ption 
in the N orthern  Ireland forest planning program m e is that 
thinning will not take place. It is appreciated that this present 
decision is one that could be influenced by many factors and 
any plantation layout policy should be sufficiently flexible as to 
allow for a change to a thinning regime.

(5) Extraction of tim ber from  the stum p to the main roadway 
system—whether as thinnings or final crop—m ust inevitably be 
difficult, due to fragility of the peat surface and the obstacles 
created by ploughing and drainage. Hence an intense rackway 
system designed to  bring tim ber by the shortest route to  the 
roadways—by low ground-pressure machines or cableways— 
seems essential.

Based on the above main considerations—plus many other less im portant 
ones—the standard plantation  layout for peatland afforestation areas in N orthern 
Ireland State forests was evolved. This is summarised below in the norm al order 
o f application:

(1) The m ain drainage system for the whole peatland afforestation 
area is laid out on the ground in accordance with the con­
siderations mentioned in 1 above. M echanical m aintenance is 
assumed and access routes are left alongside the drains (see (2) 
and (3) below).

(2) A maximum roadway system is m arked out on the ground and 
sufficient width (minimum 35 feet) is left to perm it eventual road 
construction—or hovercraft route. W herever possible the 
roadway is tied in with the main drainage system.

(3) A netw ork of 35-foot-wide rides is then laid down to form  
boundaries o f com partm ents which are from  15 to  40 acres in 
size. As far as possible the rides should be negotiable and should 
be tied in with the main drainage layout.

(4) Having laid out all the above then the com partm ents are 
ploughed, with planting ridges running as near as possible at 
right angles to the roadways, leaving 15 foot wide racks parallel 
to  the ploughing every 72 feet.

Having completed these preparations then the area is ready for the planting 
of Sitka spruce at a spacing of 8 feet apart along the plough rides which have 
been left at 6 feet apart. The planting is left until late in the season (M arch/April), 
whenever possible, to  avoid a period of dry north-easterly winds which is a 
frequent feature of the January and February period in N orthern  Ireland.
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Conclusions
Foresters in N orthern  Ireland are very m uch aware o f the considerable 

problems associated with the pioneer planting of the inhospitable areas of 
blanket bog which clothe much o f the coun try ’s hill land. The progress o f older 
p lantations on peat, together with encouraging experimental results, however, 
indicate beyond reasonable doubt tha t a tree crop can be produced on these 
agriculturally unproductive areas. Some doubts still exist as to  the economics 
o f the enterprise in pure com pound interest returns on investment capital, but 
as m ore sophisticated techniques become involved—and research and 
mechanical trends suggest that this is a probability—then even these doubts 
may be removed.

It is emphasised once again th a t the procedures outlined in this paper are 
strongly influenced by policies and conditions which may be peculiar to  
N orthern Ireland.

A N EW  A PPR O A C H  TO TH E  FE R T IL ISIN G  O F PEA T AREAS

By  N . D EV ERIA  
Reproduced by kind permission fro m  “The Forester”, December 1967

Land acquired for forestry in N orthern  Ireland is, through G overnm ent 
policy, tha t which is unsuitable for agricultural use and it follows, therefore, 
that m ost o f this land is o f the blanket bog type, wet and undrained with usually 
a sparse vegetation cover o f heather and deer-grass. For m any years it was 
considered that it would be sufficient to  drain these areas and with the fall in the 
surface water level the peat would dry out and release its nutrients to trees 
planted in the upturned turves o f the hill draining ploughs. However, the growth 
o f the plants was slow and research into this showed tha t the nutrient content of 
the peat, even when dry, was insufficient to meet the dem ands o f the young trees 
although fertiliser had been applied at the tim e of planting by placing a small 
handful into the hole in the tu rf into which the plant roots were placed.

D uring this research it was found that the tree root development was unusual 
in that the roots spread away from  the planting hole to a considerable distance 
often on or just below the ground surface and tha t the roo t spread was, in fact, 
away from  the deposit o f fertiliser placed with the tree at the time o f planting. 
This discovery prom oted interest in the prospect o f broadcasting the fertiliser 
and small pilot schemes were initiated which showed the results prom ising 
enough to justify the application o f this practice on a full scale.

Early Mechanisation
I t was obviously uneconom ic to  transport the large quantities o f fertiliser 

required in these areas over the very bad ground and to  distribute this by hand 
so it was decided that this w ork should be mechanised if possible. The ground 
conditions would not perm it the use o f norm al spreading equipm ent but a 
machine was finally evolved which could do this w ork satisfactorily and  the 
following notes on this m ight be of interest to  others faced with the same 
problem.

Swamp M odel crawler tractors are norm ally used for pulling the heavy 
machines to drain these areas but these tractors were too  slow in operation to 
pull the spreader a t the speed required to  give the very low distribution of 
fertiliser o f 4 cwts to  the acre. However, there was also in use in the Forestry 
Division a special track transporter of Canadian m anufacture which was used
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for the movement o f men and m aterial over a large forest area in the west of 
the province. This was the Bom bardier M uskeg T ractor which can travel at 
speeds of up to  15 miles per hour over very soft bog and carry a payload o f up 
to 30 cwts.

It was decided to use this machine to pull a  fertiliser spreader o f the con­
ventional type bu t for working over the soft ground the norm al wheels o f the 
spreader were removed and replaced by tracks of similar design to those on the 
Muskeg. As the tractor had neither hydraulics nor power take-off, the spreader 
was fitted with a  small diesel engine with rem ote control to  the clutch unit 
from  the tractor.

This com bination worked moderately well and the M uskeg was able to pull 
this track spreader over m ost o f the planting area w ithout too much difficulty 
but the trailer was cumbersome and often became bogged in soft ground which 
the tractor itself could cross and this caused a great deal o f lost time and expense. 
A  further and more serious defect, however, was tha t because of the high effort 
required to  pull the track spreader the tractor had to operate in a low gear at 
peak engine revs and this eventually resulted in engine failure and damage to  the 
transm ission of the tractor.

Present Methods
In  view o f the difficulties experienced with the track spreader it was decided 

that another m ethod o f spreading the fertiliser m ust be adopted which would 
allow the M uskeg T ractor to work by itself. There was at that time on the m arket 
a new type of spinner/broadcaster with a hydrostatic drive and this offered the 
best possibility of taking a drive from  the power unit o f the M uskeg to  drive the 
spinner. This was eventually done by fitting a hydraulic pum p with a reservoir, 
control valve, etc., to the M uskeg and taking a drive from  the end o f the engine 
crank shaft. Suitable fittings were then secured to  the hull o f the tractor to carry 
the spinner/broadcaster and this com bination has worked very satisfactorily 
over the last two seasons.

The fertiliser is carried on special racks fitted over the tracks o f the M uskeg 
with a further load carried in the hopper o f the spinner/broadcaster so that 1^ 
to 2 tons o f fertiliser can be carried at one time. The machine can now work 
much faster than before and although time is lost in having to return to the 
roadside to collect further loads o f fertiliser this is more than made up by the 
higher speed of operation and the reduction in time lost through bogging.

The fertiliser used for this work is rock phosphate spread at the rate of 
4 cwts to the acre and this machine can carry out fertiliser from  the roadside 
to  the planting area and distribute it at the rate of 6 tons per day or more if  the 
haul length from  the roadside is short. Because of the high repair costs due to the 
earlier work described above, the operating rate o f this M uskeg is higher than 
one would like, but a t the rate quoted above the cost o f distributing this fertiliser 
is approxim ately 11/- per acre and this is much less than the cost o f aerial 
broadcasting which is the only other m ethod of fertilising ground o f this type.

Future Developments
Research suggests that to obtain a forest crop quickly on this type o f bog, 

further applications of fertiliser will be necessary at intervals throughout the life 
o f the crop. U ntil recently this could only have been done by aerial broadcasting 
bu t recent developments in Scandinavia where this fertilising of standing trees 
is also carried out has led to the development o f special fertiliser spreaders 
incorporating high speed blower fans. These can be driven by any make of 
trac to r with suitable power take-off equipm ent and can distribute powdered or 
granular fertilisers over large areas. A  machine o f this type has recently been
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purchased by the Forestry Division and has already been used on an experi­
mental scale for broadcasting fertiliser over existing p lantations in N orth  Antrim . 
It is now proposed to  m arry this air-blast d istributor to  the M uskeg T ractor and 
this machine com bination should then be capable o f carrying out all the fertiliser 
distributing operations required for this Division from  bare m ountain to 
standing forests and to  do so efficiently and cheaply in spite o f  the very difficult 
conditions.

So far as is known this is the only machine com bination o f this type in 
operation in the British Isles and, while forestry is probably the only enterprise 
where fertilising o f such areas on such a scale is required, there may be an 
application for equipm ent of this type in certain agricultural applications.

FO R ESTR Y  A N D  LA N D SC A PE D ESIG N  

B y  P. F. G A R TH W A ITE, M .A.

Paper presented at the 
Institute o f  Landscape Architects Symposium, June 1969

The Size and Scope of the Problem
It is usually the local im pact o f forests and woodlands and what is happening 

in them  tha t attracts attention. It is however necessary to have some idea o f the 
place o f forestry in G reat Britain to  get the problem s it generates in proper 
perspective. W oodlands now occupy only about 8 per cent o f the to tal land 
surface o f Britain, com pared with 10 per cent in D enm ark, 20 per cent in Belgium, 
50 per cent in Sweden and 65 per cent in Japan.

Table 4 below breaks down this w oodland area o f  4-5 million acres (pro­
jected to  the end o f 1969 from  the 1965 census data) into com ponents relevant to 
this paper. The 3 million acres m anaged prim arily for tim ber production—the 
commercial w oodlands— occupy no m ore than  5 per cent o f the land area of 
G reat Britain.

t a b l e  4

MANAGEMENT, OWNERSHIP AND DISTRIBUTION OF WOODLANDS 1969

M illions o f Acres

Country

M anaged 
prim arily for 

tim ber production
O ther W oods Total W oodland

P.W. F.C. Total P.W. F.C. Total P.W. F.C. Total

England 0-6 0-6 1-2 1-0 — 1-0 1-6 0-6 2-2

Scotland 0-5 0-9 1-4 0-4 — 0-4 0-9 0-9 1-8

Wales 0-1 0-3 0-4 0-1 — 0-1 0-2 0-3 0-5

G reat Britain 1-2 1-8 3-0 1-5 — 1-5 2-7 1-8 4-5

P.W . = P rivate  W oods F .C .= F o res try  Commission
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The area o f 1-5 million acres classified as “ other w oods” in Table 4 are 
o f great landscape significance. A lthough not prim arily m anaged for tim ber 
production many o f them  are purposefully m aintained as game coverts, nature 
reserves, amenity woodlands, shelter belts, and wintering ground for stock. They 
are often broadleaved in character and distributed mainly as small woods and 
copses in the lowland agricultural belts. They are in  m anifold ownership 
(possibly 30,000 different owners) which ensures their continuing diversity; 
their small size, mainly under 20 acres, makes them  unsuitable for some o f the 
m ethods applicable to  large scale forestry enterprises. There is some loss o f these 
woodlands to  development o f one kind or another, by conversion to  agriculture, 
and through neglect and degeneration, bu t they are likely to  give stability to  
the landscape for many years to  come. The m aintenance of some of these woods 
does however pose a problem  which I have attem pted to  answer later in this 
paper.

The Forestry Commission itself manages a substantial area in which amenity 
and conservation are given special emphasis. The 8,500 acres of Ancient and 
O rnam ental woods in the New Forest, oak and mixed broadleaved crops in the 
Forest o f D ean am ounting to 5,500 acres, the ancient Caledonian pinewoods of 
Glen Affric and the Cairngorm s, more than 2,000 acres, are examples of areas 
under special m anagem ent to perpetuate their particular character for all time. 
The conservation of flora and fauna of special interest over 100 separate areas 
varying in size from  a fraction of an acre to several hundred acres, are managed 
under agreements with the N ature  Conservancy, County N aturalists Trusts, the 
Scottish W ildlife Trust, and other bodies. In addition every forest in the Com ­
mission has some part o f its area m anaged with special provisions for landscape 
or conservation based on local assessments. In the great m ajority o f these areas 
the special aims are no t incom patible with the production o f timber.

In G reat Britain, 28%  o f both private and Forestry Commission woodlands 
were broadleaved and 72%  coniferous. Broken down by country the figures are: 
England 46%  broadleaved and 54% coniferous; Scotland 8%  broadleaved and 
92% coniferous; and W ales 16% broadleaved and 84% coniferous. These 
proportions exclude coppice and scrub. Despite the preponderance o f conifers 
planted since 1950, about one third o f the woodlands of G reat Britain, and nearly 
half the woods in England are still o f broadleaved species.

t a b l e  5

COMPARATIVE SPECIES COMPOSITION BY COUNTRY

Species England Scotland Wales

Pines 22% 38% 10%
Spruces 14% 38% 48%
Larches 11% 12% 15%
Douglas fir 4% 2% 7%
O ther Conifers 3% 2% 4%

T otal Conifers 54% 92% 84%

O ak 23% 2% 9%
Beech 8% 2% 3%
O ther Broadleaved 15% 4% 4%

Total Broadleaved 46% 8% 16%
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Table 5 shows the com parative species com position o f  the three countries in 
detail. N ote th a t oak is still the predom inant species in England as it was a t the 
census in 1947, and the area is approxim ately as it was then, th a t is 350,000 
acres.

Change in woodland area
The total w oodland area in G reat Britain has risen by 1-J- million acres from  

3 million acres in 1920 to  the present million acres, though 2 \  million acres 
have been planted in tha t time. M uch o f this has been the restocking o f old 
woodlands which does not add to  the gross area and there has been loss to 
agriculture and to developm ent to  offset some of the new planting.

Planting is a t present proceeding at the rate o f about 95,000 acres per year o f 
which about 57,000 are on new ground and the balance restocking old w oodland. 
M ost o f the new planting is in Scotland and by the mid 1970s the Com m ission’s 
program m e of afforestation in Scotland alone may be 50,000 acres per year, and 
the rate o f private planting in Scotland is also rising. It is possible therefore that 
in the next decade a further ^ million acres o f new ground will be planted, 
mainly in Scotland. The landscape implications are obvious; yet by 1980 
forests in the uplands of G reat Britain will still only occupy some 17 per cent of 
the rough grazing land, some o f which is of course too high or otherwise 
unsuitable for forestry.

Timber production
A  recent forecast estimates that the current annual production o f conifer 

tim ber of 2-2 million tons will rise by 1985 to  5-2 million tons, and by the year 
2000 to  7-8 million tons. The future trend o f hardw ood supplies is different. 
There are still substantial volumes in old broadleaved stands, but the current 
rate o f production from  all sources including hedgerows o f about !■£ million 
tons per year cannot be substantially increased w ithout damage to  am enity and 
other interests.

The Changing Landscape Problems of Forestry

Afforestation
Forestry has many faces; the species, the techniques o f m anagem ent and the 

end products vary with a wide range o f geographical and ecological factors. In 
afforestation o f upland grazings it is the change in land use tha t is significant. 
Ploughing o f fam iliar m oorlands followed by planting brings a dram atic change 
which even with the best planning takes time to  reconcile w ith the landscape. 
On the other hand the afforestation o f industrial waste ground in the Welsh 
valleys or the northern coalfield, even though necessarily confined to pioneer 
species, gives an immediate improvement. Similarly the planting o f littoral sand 
dunes a t Culbin, Pembrey or Anglesey immediately enriches and stabilize those 
regions although the only species th a t will grow initially are the pines. Shelter 
belts owing to  their relative scale are a welcome addition to  the landscape.

Old Woodlands
The restocking o f old woodlands presents a quite different series o f problems, 

both technically and scenically. W artim e fellings left m any of the woodlands in a 
state o f dereliction with no replanting and only unusable trees left standing. 
W hen restocking really started in the early 1950s the forester was faced with 
form idable problems, especially in the broadleaved w oodlands of the south 
where he had to  deal with a tangle o f  bracken, bram ble briar and coppice 
regrowth. There was consternation if he felled the few rem aining trees to  help
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to  pay for his costly task, yet they were o f little value to grow on with the new 
crop. A  whole series of techniques had to be evolved varying from  complete 
clearance before replanting to establishing the new crop under the dappled 
shade o f birch or other regrowth thinned for the purpose.

U nder sustained m anagem ent such problem s will not recur as the owner can 
plan his felling and restocking on a rational basis spreading it over a long period 
to ensure continuity and replanting each coupe immediately after felling.

Other operations
Between the establishm ent o f the forest crop and its harvesting there is a 

period of 50-60 years for conifers and 100-150 for broadleaves during which 
successive m anagem ent decisions influence the appearance o f each site and o f the 
forest as whole. Roads m ust be aligned and made, bridges built, huts, sheds, 
offices and buildings that are as necessary for a forestry enterprise as for farming, 
designed and sited. Notices are needed (though preferably on a minimal scale) 
and their wording and siting is as im portant as their design. All the trouble taken 
to get the landscape design of the forest itself right can be wasted if the para­
phernalia associated with the enterprise are unsightly and of poor design.

Flexibility
In  the long period between planting and m aturity  it is inevitable that 

objectives will have to  be reviewed in the light o f technical and social changes 
and their im pact on industrial needs for wood. M uch of the oak we see today 
we owe to the efforts made in the first half o f the 19th century to  secure adequate 
reserves of tim ber for the Navy. The coming o f “ ironclads” 100 years ago 
diverted this specialised need to other uses, which have now once m ore been 
superseded by new types o f markets. The Com mission’s own principal objective 
o f establishing a reserve o f tim ber for strategic reasons was changed in 1958 to 
the commercial production of wood for industry. There is therefore in forestry 
a constant need to  adjust to  new patterns of m anagem ent; yet it is seldom 
practicable to  depart fundam entally from  the general direction established at 
planting. I f  the forester’s silvicultural judgem ent is correct in the species he 
plants and the way he tends them , advances in the technology o f tim ber utilisa­
tion will help to  m itigate the errors he makes in predicting the sort o f tim ber 
tha t will be needed 50 or 100 years hence.

Natural influences
Running through and sometimes across the forest m anager’s plans are 

natural factors—earth, air, fire, water—and ecological influences—plants, 
animals, insects and fungi. These all affect the forest and shape its structure.

The variations o f site and topography on this geologically complex island 
give rise to  different rates of tree growth over quite a limited range o f terrain. 
This can be offset but not eliminated by fertilisers and selection o f the right 
provenance o f tree for each region.

W ind is a m ajor factor in British forestry and every year picks out patches 
in all the upland forests, and periodically causes widespread devastation as in 
the gales of January 1953 and 1968. Fire can be controlled but never wholly 
prevented in economic terms, nor can the loss due to  animals, insects or fungi. 
W ithout drainage trees are more liable to windthrow, and rainfall as much as 
any other factor influences the choice o f  species—hence the spruce in the 
western m ountains and pine on the eastern heaths.

Thus the structure and com position o f a forest is under continual change 
from  natural causes, sometimes sudden following fire or tempest, sometimes 
m ore gradual due to  the effects o f animals or insects, with norm al growth 
following an uneven rhythm  for site, season and species.
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The Constraints

In seeking solutions to  the problem s of landscape design in the planting, 
management and harvesting o f w oodlands the forest m anager is faced with 
limitations to  his freedom of action. These constraints are silvicultural and 
economic.

Silviculturally he is limited in his choice of species to  those which will grow 
satisfactorily on the sites he m ust plant, and he has to  carry out certain measures 
to m aintain and protect the trees he has planted. The poorer the site the more 
restricted he is; for the initial afforestation in extreme site conditions he may 
well be confined to one species and even this m ust be o f carefully selected 
provenance. Site am elioration by ploughing, draining, and fertilising will assist 
the growth o f the tree he has chosen but not widen his choice. In  restocking 
these original plantings his choice becomes somewhat larger owing to  the 
shelter o f the surrounding forest. On the lower slopes and in the valleys the 
silvicultural choice widens and here other factors such as yield and future 
markets can be brought into the decision. On old woodland sites in lowland 
areas the scope for choice is still further widened by the fertile soil and forest 
conditions.

After planting the right species it is essential to protect them  from  com peting 
weed growth, fire and animals. The visible means o f fire protection are mown or 
ploughed firebreaks, grazing strips, belts o f relatively fire-resistant species, and 
the provision of water supplies by dam m ing streams, or artificial tanks if there is 
no water. Fencing is often necessary against rabbits in the lowlands, sheep in the 
uplands, and red deer in the Highlands. All these works have an effect on the 
appearance of the forest.

Economics
This has always been the main constraint on the forester’s ability to do all 

tha t is desirable to  soften the im pact of his husbandry. In the early years o f the 
Commission there was continual pressure to  get as much planting done as 
quickly as possible on a tiny budget which left little opportunity  for other factors 
to be considered. Since 1958 when commercial criteria began to be applied to the 
forestry enterprise as a whole (as distinct from  carrying out each operation in 
the m ost economical manner) it has become evident tha t a rate of return o f 2 
per cent-3 per cent for m uch o f upland forestry, and 5 per cent-6 per cent for 
lowland areas, is to be expected. The problem  today is to  achieve these rates of 
return in face of rising costs and a price for the end product which is based no t 
on the cost of growing it, but on the price for which it can be im ported, which 
has risen only marginally com pared with the steep rise in costs in the last 
decade.

The reaction in forestry has been similar to that in farm ing; a reduction in 
labour, an increase in mechanisation and chemical methods, a constant review 
o f the necessity for traditional practices, and the elim ination o f all bu t the 
essential operations for the growing o f an increasingly standardised product for 
known markets. Supported by economists, w ork study teams, operational 
research projects, and cost/benefit analyses, a type o f forestry is developing in 
which m anagem ent is extensive rather than intensive. U nder such a regime, 
fewer plants will be planted per acre, in a pattern  allowing the mechanical 
m aintenance o f deep drains where necessary; m inim um  brashing o f side 
branches; line thinning rather than selection thinning, and in some cases no 
thinning at all before clear felling; fewer roads, with construction delayed till 
felling is due to take place.

It is perhaps in harvesting m ethods that the greatest changes may come for 
it is in the cost of getting the tree from  the stum p to the mill that there is the
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greatest need to  economise. The present systems involving felling and snedding 
by power saw followed by extraction to roadside by tractor or winch cable, may 
soon give way on suitable terrain to various types o f com bine tree harvesters 
which fell, debranch and cut a tree into logs ready to  transport to  the mill. 
Even m ore revolutionary m ethods o f getting the cellulose from  the forest to 
the consuming industry are on the drawing boards.

The more sophisticated and expensive the machine the larger the area it 
m ust deal with in one place to pay its way, and it is certain tha t there will be 
pressure to  increase the size o f felling areas to  enable such machines to be 
economically employed.

It is unlikely however tha t in this country such m ethods will be universally 
applicable. In  the lowlands the relatively small size of the individual forests, 
and the variety o f growing stock on the rich soils, impose a restriction on the use 
of such developments and traditional methods are likely to persist, modified 
but not revolutionised by new techniques. The terrain in many o f the upland 
forests may be too steep and rugged to perm it the use of some o f the more 
sophisticated machines, and development may be tow ards improving existing 
m ethods—winch and cable—rather than introduction o f new ones.

Achieving Practical Results in Forest Landscape Design

The previous section may appear to herald an upheaval in the woods 
equivalent to  the industrial revolution in the peaceful countryside o f the last 
century. But there are safeguards which will prevent the serious dam age to the 
forest landscape which the extreme application o f some o f these techniques 
m ight cause. A nd there are practical measures which can be taken to m aintain 
the essential qualities o f the environm ent while taking advantage o f the latest 
techniques.

Legislation
U nder the Countryside Acts all government departm ents have a duty “ to 

have regard to  the desirability of conserving the natural beauty of the country­
side” . The natural beauty is defined as including references to  the flora and fauna. 
This has in fact been one o f the Com mission’s published objectives since 1963, 
and an accepted aim long before that.

The existing forest
Unlike agriculture in which the cropping regime can be changed almost 

overnight, forestry is not am enable to  such drastic change. The direction of 
m anagem ent o f m uch of the 3 million acres of existing commercial woodlands 
cannot be suddenly changed to accom m odate entirely new systems. Only at 
certain stages can fundam ental changes be made. The areas under special 
managem ent in the Commission for landscape or wildlife will not change.

Natural influences
These, which have already been described, will continue to  operate and 

influence the forest irrespective of technological and economic pressures. They 
create diversity, and in the long term  may generate higher values than that o f the 
uniform ity which appears to be economically desirable in the short term.

Preliminary planning
Following the teachings o f Miss Sylvia Crowe, a great deal o f trouble is now 

taken by the local staff before any new acquisition is planted, to reconcile the
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outline with the topography, to  identify landscape features which should not be 
obscured by the planting and to  align forest boundaries, rides and roads to  the 
best advantage for the landscape. In im portant places species boundaries are 
decided from  a distant viewpoint so that the change from  one species to  another, 
which may give a very different colour or shape, is in harm ony with the terrain. 
Radio sets have been used to talk m arkers into position when carrying out this 
type o f planning.

F or landscape and also for conservation of wildlife, belts and brakes of 
existing trees or scrub are left even if the com ponents have no economic value. 
Such reservations make a contribution to  the landscape, especially in the 
upland regions, out o f all proportion  to the area they occupy.

In the absence of any existing trees in rough grazings about to  be planted, 
birch and row an soon establish themselves once the area is protected from  fire 
and grazing animals, and can be incorporated into the crop for landscape 
purposes.

In restocking form er broadleaved woodlands groups or scattered belts o f 
the form er crop can be retained to break up the new planting. In other areas 
regrowth o f birch or coppice can be used as shelter to retain the woodland 
habitat and create a transition between the old crop and the new.

Where not to plant
To leave some areas unplanted may be just as im portant as the species pattern 

in the planted areas, especially in hilly country. Leaving view points and giving a 
good clearance on roadsides and a disrupted edge to  the plantations are now 
accepted practice. But experience and economic assessments o f site quality now 
make the forester more selective in his planting within the forest boundary. 
Bad bogs, rocky knolls and other sites which could be planted, but are only 
marginally productive at added cost, are now left. Such sites can become 
im portant landscape features within the forest, and can be pu t to  good use for 
other purposes.

Felling
The Com m ission’s felling program m e, both deliberate and fortuitous through 

windblow, is now about 10,000 acres per year. Planning the felling areas to  avoid 
dam aging the landscape depends on much the same techniques as planning the 
planting. In hilly country, where it is m ost im portant, it means studying the 
position from  several viewpoints on opposite hillsides, plotting the shape which 
appears to conform  to the land pattern  on a map, then fixing on the ground 
with sufficient scope to adjust the edges while felling is in progress. Felling often 
gives the opportunity o f remedying hard outlines caused by ill-sited rides and 
species boundaries in the original lay-out. The felling can also open up views 
and vistas which have been obscured for 40 years, and though the new trees will 
eventually obscure them  once more, felling can be planned so tha t when this 
happens a new coupe is felled to  expose a similar view. Final adjustm ents can be 
made in the boundaries of the coupe to  m ake the m ost o f the view it opens up.

The Management of Broadleaved Stands
M r. Charles Venables, Chairm an o f the Royal Forestry Society o f England, 

Wales, and N orthern  Ireland, and a leading tim ber m erchant, has recently 
expressed optimism in the future o f native British hardwoods, oak, beech, and 
elm in particular, grown on good sites for the production o f high quality tim ber 
for which there is an increasing dem and and a small but well established export 
m arket to U.S.A. and Europe. I t  was recently estim ated tha t there are about 
75 million tons o f hardw ood tim ber standing in this country, m uch of this is o f a
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quality for which there is little demand. There is however every reason to retain 
stands o f good potential and to improve their quality by proper management, 
oak and beech in particular. In  the case of middle-aged stands it is possible to 
augm ent the final return  by retaining selected groups and interplanting with 
conifers.

In  planting broadleaves establishm ent costs can be greatly reduced and early 
returns secured by wide planting in a m atrix o f conifers suited to  the site. Where 
formerly the practice was to plant up to 4,000 oak or beech to  the acre, now the 
aim  is to  establish not more than 100 oak or 200 beech to form  the final crop. 
The interplanted conifers are gradually removed to  allow full development of 
the broadleaved species.

The forest m anager is also involved in managing broadleaves in those parts 
o f  the forest where they have been planted or retained for amenity reasons. 
These stands are not necessarily on soils capable of producing high quality 
tim ber and in such cases the low output can be matched by a low input of 
resources to  give a tem po o f managem ent tha t is financially sound as well as 
producing good amenity. In filling gaps in such stands it is now possible to use 
machines for the direct transplanting o f saplings from  another part o f the wood 
where they are surplus. This avoids the difficult early stages of m aintenance and 
protection, particularly in areas of public access where tree guards are both 
expensive and unsightly.

Conservation and Forest Protection
The practices of controlling animals that damage trees have undergone as 

great a change in the past 20 years as techniques o f any other branch o f forestry. 
W here formerly it was thought necessary to protect the trees from  all risk of 
dam age by all animals all the time, protection is now based on the premise 
tha t it is both  impracticable and unjustifiable to  avoid all damage, and the 
control o f animals m ust be selective and minimal. This is another example of 
economics and conservation going hand in hand; the cost o f controlling any 
animal is now such that it can only be contem plated after a very careful appraisal 
o f the value o f the damage and the costs o f control or protection. The control 
is in the hands of a few highly skilled men, trained in the ecology o f the animals 
concerned. Wildlife Foresters are in post in each Conservancy of the Forestry 
Commission to  advise their colleagues on forest protection m atters, wildlife 
conservation and the creation o f habitats favourable for the increase of species 
harmless to the forest and neighbours.

Cost of Amenity Work
The cost o f the measures tha t have been described above is relatively small. 

They all involve modifications o f practice rather than fundam ental variations. 
The work is in the time and trouble it takes to  th ink out and plan the ways in 
which landscape and conservation needs can be given maximum effect with 
m inim um  im pact on tim ber production and cost. M ost often the “ costs” of 
conserving landscape do not involve direct expenditure but arise as an estimated 
loss of opportunity of doing something more commercially viable. The retention 
o f some not very good quality broadleaved trees where high yielding conifers 
could be grown may involve a theoretical sacrifice of up to  £5 per acre per 
annum . There are, however, m any variables and alternative courses which 
can reduce this “charge” w ithout affecting amenity. The fact that in very many 
cases the needs o f both landscape and wildlife conservation can be met simply 
by doing nothing—by not spending money—is in these days a highly m eritorious 
line o f action, provided it is not on a scale tha t will im pair the viability o f the 
enterprise as a whole. In m any cases the areas m ost suitable to  be left for land­
scape purposes are those which would be the m ost costly to  afforest or replant.
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The scale on which such provisions are m ade varies with the region and  site. 
In the forest Parks, N ational Parks, and areas o f O utstanding N atural Beauty, 
greater attention is paid to  the landscape aspects. But it is certainly no t confined 
to  these designated areas and the working plants for each o f the Com m ission’s 
400 forests contain prescriptions for the conservation o f the landscape in the 
local context.

Evaluation of Landscape
While the costs to the enterprise o f taking these practical steps to  secure the 

assimilation o f the forest a t all stages into the landscape need not be high, the 
values they create m ore than  bridge the gap between the returns from  forestry 
and the ruling rate o f interest. I t  is difficult, and probably undesirable, to  a ttem pt 
to evaluate landscape in m onetary terms, but it is significant tha t society is now 
prepared to  pay costs far higher than  those ruling for forestry to  create and 
m aintain amenity in the context o f trees and woodlands. Tree Preservation 
Orders are costly instrum ents; and the m aintenance costs o f purely amenity 
w oodlands, and even for the less sophisticated landscape schemes for screening 
installations in the countryside, are in a  different cost category altogether from  
those for forestry, even with m axim um  attention to  landscape.

The practical ability to achieve good landscape design and wildlife con­
servation at a low cost in forestry, while continuing to produce tim ber indicates 
tha t it could be beneficial to  the com m unity to  incorporate forestry schemes in 
appropriate landscape and conservation projects, as indeed is done on the 
continent in com m unal forests in Switzerland and in regional schemes such as 
that in the R uhr in Germ any.

Future Trends 

Other Uses of Forests
It is certain tha t the next decade will bring further changes in forestry 

m ethods and techniques, and even objectives, to  which the forest m anager will 
have to  react from  both the economic and the aesthetic viewpoints. One change 
that is already pressing on him is the need to  cater for the other uses to which 
his forests can be put in addition to their prim ary function o f producing tim ber 
for industry. The Countryside Acts o f 1967 (Scotland) and 1968 give the 
Forestry Commission powers to  provide for tourist, recreational and sporting 
facilities in their forests, as well as manage trees and woods for amenity. Develop­
m ent of these uses had already been progressing for some years under the 
limited authority  o f the Forestry Acts, and there are in the forests now twelve 
equipped camp sites with a total capacity o f 8,000, m ore than 200 picnic sites, 
and nearly 100 forest and nature trails totalling 250 miles, with additional way- 
m arked routes for longer distance walkers.

Some forests, notably Grizedale in the Lake District, have developed m ore 
sophisticated facilities in an area of outstandingly beautiful scenery, rich flora 
and fauna, and with many visitors. O bservation huts for wildlife study and 
photography, a wildlife and inform ation centre, tarns where wildfowl have been 
encouraged to  breed, fishing, and stalking are am ong the provisions in this 
forest. A bout 30,000 people are expected to  visit the wildlife centre there this 
year.

Scenic Routes
The Commission has been reluctant to  open their 9,000 miles of forest roads 

to  private cars, for m any reasons, not least o f which is the desire to allow
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walkers to  enjoy the forests free from  such traffic. But these roads, built for the 
extraction of tim ber, penetrate some o f the m ost beautiful country in Britain, 
hitherto quite inaccessible to all but the foresters, and before them  shepherds or 
ghillies. Following the success o f the “ scenic drive” across 13 miles o f Allerston 
Forest in the N orth  Y orks M oors, which has been open for about eight years, 
other routes are now being considered. Carefully planned, they need not im pair 
the peace of other users, and can give immense pleasure to  the old and the very 
young unable to walk long distances.

Charges for Recreation
Paym ent is asked, often by means o f “ honesty boxes” , for facilities when it is 

appropriate to do so. C ar parks, camping, wildlife centres, riding, driving and 
various other activities involve either additional capital expenditure to provide, 
or money to  m aintain, and it is right that they should be paid for. O ther activities 
— walking, picnicking, etc do not involve the Commission in significant costs, 
and m oreover any charges would be difficult to collect.

The value of these facilities however goes far beyond the cash return they 
produce. The forests providing them  are in effect fulfilling the same function as 
will the Country Parks to be set up under the Countryside Acts, but w ithout the 
cost o f establishing and m aintaining a specially designated area o f country for 
the purpose. This indirect value more than offsets the additional cost of any 
modifications to  norm al w orking necessary in a forest providing a wide choice 
o f activities. These modifications are not great, but there is justification for 
added attention to the appearance, retention o f broadleaves, the creation of 
glades and viewpoints, and elimination o f techniques which could make the 
forest less attractive.

A heady it is becoming obvious tha t m any o f the Com m ission’s more 
accessible forests are being valued for the quiet enjoym ent they give, and it may 
well be tha t some, particularly in the south, will come to be m anaged for 
recreation as an equal objective with tim ber production. This emphasises the 
need in such forests to  keep options open and retain features or stands o f trees 
th a t will be assets in the m ultiple use tha t may supplem ent economic tim ber 
production.

Small Woods
A t the beginning o f this paper reference was made to  the 1-5 million acres of 

woods not actively m anaged for tim ber production. A lthough m anaged for 
other purposes many o f them  are on rich sites capable of growing the best 
quality broadleaved tim ber— oak, beech, elm, ash, sycamore—w ithout detract­
ing from  their purpose as game coverts, nature reserves, shelter belts etc. The 
growing of hardw oods could be, in part, transferred to  these smaller woods in 
the m ost fertile areas. I f  this were done it would give security to  the landscape 
o f which these woods are so vital a part, in a way tha t no other form  o f m anage­
m ent could do.

The Philosophy of Restraint
In  forestry as in all other industries, the application o f new techniques is 

essential for the viability o f the enterprise. Unless this is commercially successful 
none o f the ancillary activities associated with it can be introduced. I t is now 
possible however to  m ake dram atic changes in the forest environm ent by 
m echanical and chemical m eans; and there is need for m anagers a t all levels to 
consider the environm ental effects, both short and long term , as well as the 
econom ic advantages o f the techniques th a t are becoming available.

N orm ally it will be possible to  achieve a satisfactory compromise by sensible
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selective use o f the means o f operating—selective in intensity, tim ing, and 
application. There are circumstances however which call for the deliberate 
rejection over a  wide area o f the cheapest m ethod in favour o f  one less dam aging 
or dangerous to  other interests. The danger o f contam ination o f water supplies 
in catchm ent areas by use o f chemicals is an obvious example; but the avoidance 
o f ecological or landscape dam age can be o f equal im portance in particu lar 
localities.

Co-operation
The achievement o f acceptable standards in landscape design in the broadest 

sense in forestry depends on co-operation with others concerned with landscape 
planning and conservation. Consultation a t all levels w ith both official and 
voluntary bodies is now firmly established in forestry on an inform al as well as a 
formal basis.

Involvement
M uch o f the success o f  the efforts o f the Commission to  provide facilities for 

recreation, and its m ore am bitious efforts in practical conservation, is due 
prim arily to  the interest and enthusiasm  o f local people outside the Forestry 
Staff who have undertaken the planning, supervision or m aintenance o f activities 
in which they, not us, are experts. An immense am ount o f time and trouble has 
been given by members of voluntary bodies such as naturalists trusts, natural 
history societies, the W ildfowlers Association, the Scottish W ildlife T rust 
and other bodies as well as staffs o f museums, in helping the Com mission to 
create the facilities I have described.

The continuance o f their interest and involvement in the forests will be an 
assurance that the Commission itself is providing an environm ent in which such 
things are possible. Even more im portant is the influence o f the Institute of 
Landscape Architects whose members can dem onstrate to  all those who are 
concerned, officially or unofficially, with the landscape, and to  foresters them ­
selves, tha t forests can be both productive and beautiful.

T H E  B EG IN N IN G S O F PR O V EN A N C E STUDIES

Contributed by Roger Lines,
District Officer, Research

12th January, 1924

D ear D r. Borthwick,
I  enclose proposals for the com parative silvicultural study in this country of 

different races o f Douglas fir and Sitka spruce. Y ou will recall tha t I  discussed 
this with you when you were in Edinburgh and I  m entioned it also to *Mr. 
Robinson. Such a study should year by year add to our knowledge o f  these 
species. This study would also give m aterial for a botanical investigation o f the 
races which would be an essential complement to the silvicultural one,

I  shall be glad to have your observations on the outlined schemes with any 
modifications or additions you consider desirable. The im m ediate requirem ent is 
2 lbs or such am ount o f  seed as is available o f each race o f the two species 
together with any inform ation which can be given under heading la . I f  the full

* L ater L ord  R obinson, C hairm an o f  the Com m ission.
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ranges o f  the tw o species are no t covered by the seed available this year, I 
suggest tha t an effort should be m ade this autum n to  add to  the num ber of 
different types and origins. I  shall endeavour to  obtain hom e seed o f known 
history.

Y ours sincerely,
*H. M. STEVEN

D r. A. W. Borthwick,
C hief Research Officer,
Forestry Commission,
22 G rosvenor Gardens,
London, S.W .l.

Forestry Commission,
22 G rosvenor Gardens, 

L ondon S.W .l.

14th January, 1924

D ear D r. Steven,
Thanks for your letter of the 12th and the accom panying scheme you have 

worked out for the com parative study o f races and types o f Douglas fir and 
Sitka spruce in this country. I think you have made the scope sufficiently wide 
to  cover any details that may subsequently arise and therefore I do not think it 
requires any modifications or additions in the meantime. I have asked M r. 
Honywill to  make a note of the seed requirem ents for this purpose and to let 
you have such seed as may be suitable immediately on its arrival here.

I agree th a t we should make a further effort next autum n to obtain as great 
a  variety of types and origins as possible. I th ink  it would be a very useful 
thing to  extend this enquiry to  the com m on N orw ay spruce. I was very much 
struck with Cieslar’s experiments in A ustria. 50% difference in growth and 
tim ber production was easily observable on trees from seed o f different origins 
and we are still somewhat uncertain as to the best source from  which to obtain 
Norw ay spruce seed for grow th in this country.

I th ink  we could get seed o f various types from  Switzerland where Engler 
also did a considerable am ount of w ork in this direction.

Please let me know if you th ink this addition would be possible and useful.
Yours sincerely,

A. M. B O RTH W ICK

Forestry Commission,
22 G rosvenor Gardens, 

London, S.W .l.

17th January, 1924

D ear D r. Steven,
I m entioned your proposed experiment on the com parative study o f races and 

types o f Douglas fir and Sitka spruce to  M r. Robinson. He is very interested in 
the subject and suggested tha t parallel series o f experiments should be carried 
out by M r. Guillebaud in England. Accum ulating evidence seems to  show that 
types suitable for the north  may not be the best in the south.

* L ater Professor Steven, A berdeen University.
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As regards the seed you require we have ju st received a large consignm ent 
from  C anada and it is possible that the experim ental samples we asked for may 
be in the cases. A look-out is being kept for them  and should they have come 
with this consignment, a supply will be sent to  you. The samples o f D ouglas 
asked for, for experimental purposes, were to  be collected at high and low 
elevations respectively in the dry and wet belt. F o r any m arked types o f Sitka, 
I fear we would have to go further south than  C anada for samples. This we 
could arrange for next autum n.

I shall be glad to  have your views on the desirability of including Norw ay 
spruce as a dem onstration of the wide range of grow th form s which can exist in 
one and the same species.

As the quantity  o f seed we asked for is only 1 lb we should only be able to 
let you have half of tha t quantity  o f each origin and it is suggested tha t one 
nursery would be sufficient for a start.

Y ours sincerely,
A. W. B O R TH W IC K

Experimental Plan

THE COMPARATIVE STUDY OF RACES AND TYPES OF DOUGLAS FIR AND 

SITKA SPRUCE IN BRITAIN

I t is proposed to  utilise fully the opportunity  which is presented by the 
actual or possible availability of seed o f different origins whose history is fully 
known. Such a study includes two aspects, botanical and silvicultural. They 
are inter-related but the silvicultural one only is considered in w hat follows 
as this is the aspect which comes within the scope o f my work. The silvicultural 
study will consist of two stages:—

1. The N ursery Stage.
2. The Plantation Stage.

1. The Nursery Stage
The seed of the different types of each species will be sown in two nurseries 

differing in soil and climate. The conditions o f soil and climate will be defined 
as accurately as possible.

The following data  will be recorded for each race or type:
(a) All available inform ation regarding the origin o f the seed, the type of 

m other trees and the soil and climate conditions under which they have 
grown.

(b) N otes on the seed, laboratory germ ination tests, weight o f seed etc.
(c) N ursery germ ination and out-turn.
(d) Shoot and root development during successive years in the nursery.
(e) Similarly the periods o f vegetative activity.
( / )  The effect o f climatic conditions on the plants, e.g. frost, drought, etc.
(g) The occurrence and degree o f dam age from  diseases and pests. (This 

will be referred to appropriate specialists).
(,h) Any other points o f im portance.
( i ) A general summary of the response o f the race or type to the nursery 

conditions.
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2. The Plantation Stage
Two or more typical sites, differing in soil and climate, will be selected. The 

locality conditions will be defined as accurately as possible. The different races 
and types will be planted both  in plots, which can subsequently form  increment 
sample plots and in alternate rows.

D ata  on the following points will be recorded as available:
(c) Species, race identification N o., Age of stock, spacing, planting method, 

etc.
(b) G row th statistics from  date o f  form ation onwards. (The sample plot 

m ethod will be used when a suitable age is reached).
(c) The effect o f climatic conditions on the plants, e.g., frost, snow, etc.
(d) The occurrence and extent o f dam age by pests and diseases (by

appropriate specialists).
(e) N otes on type o f branching, persistence o f needles, branches and 

similar points of silvicultural value.
( / )  The study of progeny from  seed produced by the trees.
(g) The study o f the tim ber (by appropriate specialists).
(h) Any other points of value.
( i ) A general summary o f the response o f the race or type to  the conditions 

o f the site.

H. M. STEVEN, 1924.

N.B. M r. Lines com m ents: This would have been a classic o f  provenance research, 
had Steven been allowed to carry it out. In fa c t we had to wait until 1958fo r  a good 
provenance collection o f  S itka  spruce, and we did not sow a comprehensive Douglas 
f ir  trial until 1968. Steven’s plan, might well have saved the Commission many 
millions o f  pounds!

T H E  R O A D  A H EA D  IS SY LV AN-LINED 

Reproduced fro m  “Express and S ta r”, Wolverhampton

A n operation which will affect the Staffordshire landscape for 100 years or 
m ore is being unobtrusively carried through. I t  m ight be called sylvan sculpture 
— modelling the landscape with trees as a sculptor fills in contours with his clay. 
A nd it has been brought about by the m otor vehicle, tha t mixed blessing not 
norm ally associated with m an’s oldest friend, the tree.

In 1968 alone the Forestry Commission, as agents for the M inistry of 
T ransport, is planting nearly 50,000 trees alongside the M6 m otorway and some 
o f  Staffordshire’s trunk  roads.

M any trees seem as yet little m ore than  twigs poking out o f em bankm ents 
and verges, usually with a drab supporting stake alongside. Eventually, however, 
they will grow strong enough to break the straps binding them  to the stakes. 
The stakes will then be removed, leaving the trees in grouped shapes varying 
from  Indian file to  elaborate scrolls covering an acre or more.

“The whole object is basically to  have reasons for the tree grouping” , 
explained M r. Len Simpson, the tall Scot, who as Forestry Commission district 
officer, generally supervises the Staffordshire contract.
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“ Some groups are essential screens for private properties near the roads and 
others replace ancient trees. But m any are to  ‘beautify’—to give a dash o f forest 
vista to  a m otorway, o r soften the angular contours o f bridges and em bank­
m ents.”

For a  tow nsm an who likes the countryside and art, this sounds an envious 
task. But there are problem s. Roadside soil is often poor. Some trees need 
im ported soil before they will even begin to  bite. Plantings may be sprayed with 
road filth or winter salt which ham pers growth. In some areas dam age occurs, 
both from  vandalism and from  indiscrim inate parking on verges.

Last sum m er also proved that drought can be a problem . I t became critical 
at the M6 H ilton Park service area, where plantings include rhododendron 
bushes. M aintenance, too  is arduous. The trees have to  be nursed, and the forset 
workers may log more than 15,000 vehicle miles this year alone.

The Commission was, of course, eager to  win this new m arket in succession 
to local authorities whose own knowledge o f trees and planting varied in 
standard. The contract involves four Staffordshire forests— Cannock Chase, 
Swynnerton, Kinver and Oakam oor.

M ost of the trees have been drawn from  seven private nurseries, although the 
Commission now has a M inistry o f T ransport stock nursery a t Delamere, 
Cheshire. The trunk road schemes have involved the A5, A449 and A38, with the 
m otorway claiming m ost o f the larger sites (one tree group near Gailey has 
6,800 plantings).

Almost forty species have been used, including oak, sycamore, horse chest­
nut, alder, birch, beech and willow, elm, holly, and thorn  to  give base thickets as 
wildlife cover.

On the immediate schedule lies the new Wall by-pass, near Lichfield, and 
other schemes will involve the Commission until at least 1973.

Photos showing the w ork in progress appear on our centre pages, Plates 
8 and 9.
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POINTS OF VIEW

The artist looking at a  tree 
Admires its form  and symmetry 
Seeking to  fit its lines and shape 
In to  a landscape he will paint

The tim ber feller sees the ash 
In term s o f work or hard-earned cash 
H ow  many blows, how hard the stroke 
To cut and trim  the beech or oak

The m erchant wants a log with length 
And knot-free stems with girth and strength 
To cut veneers from  birch and plane 
O r sycamore with ripple grain

The tourist needs a spreading crown 
W hen venturing from  smoky town 
His kettle boils, his tea is made 
Beneath a tree with ample shade

The planner-cum -econom ist 
W ith slide-rule and a lengthy list 
O f statistics and formulae 
Seeks to com puterise each tree

The forester who grows the tree 
Needs increment for this we see 
M eans interest on £. s. d.
W hich brings a thriving industry

R. J. JE N N IN G S
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D I S C U S S I O N  AN D  E D U C A T I O N

R ESEA R C H  C O N FE R E N C E — O CTO BER 1967

PA PERS PR E SE N T E D  O N  T H E  T H E M E  O F 
“ W H E R E  A R E  W E G O IN G ?”

1. SEED M r. G. M . Buszewicz
2. NURSERY RESEARCH M r. J. R. A ldhous
3. SPECIES AND PROVENANCE M r. R. Lines
4. IMPROVEMENT OF SITE Dr. W. O. Binns
5. REGENERATION M r. S. A. Neustein
6. CLIMATIC ENVIRONMENT M r. J. M . B. Brown
7. TREE BREEDING M r. R. Faulkner
8. PATHOLOGY Dr. D. H. Phillips
9. ENTOMOLOGY M r. D. Bevan

10. TIMBER UTILISATION AND
DEVELOPMENT M r. B. W. H oltam

11. WORK STUDY M r. L. C. T roup
12. PLANNING AND ECONOMICS M r. J. A. Spencer

1. SEED : Buszewicz
I am rather nervous at being the first one to  ask you to  jo in  me on this 

journey into the future. One may say however that alm ost everything begins 
with a seed and therefore, quite rightly, the seed officer should be the first one 
to  exercise his im agination and vision.

Before starting this journey into the unknow n future, let me be allowed to 
outline the present position, which I th ink will be helpful when answering this 
crucial question “ W here are we going?” .

The potential o f a seed is determined by two sets o f factors. The first is the 
genetic complex inherited from  the parent plant. The second is a large and 
complex group o f conditions during the development o f the seed on the parent 
plant and its subsequent harvest, provenance testing, storage, transport and, 
finally, sowing.

The Seed Section is concerned with the second set of factors and is respon­
sible for retaining the highest physical quality from  the time of harvesting to  
the m om ent of sowing.

In those circumstances the Seed Section is prim arily a service section. It was 
developed and organised from  scratch by research people and this is the main 
reason why it is included in research. Here, however, one should emphasise 
tha t this development could not be achieved w ithout the hard work o f research 
and it is obvious that w ithout research this service would have sunk into 
stagnation.

The Section as it now stands can be proud of its achievements o f which the 
m ost im portant contributions are the drastic improvements in seed economy. 
D uring the last 10 years the seed usage in F.C. has dropped by 15,000 lb and 
now 2,500 lb produces the same num ber of plants as 17,500 lb did lO yearsago. 
A straightforward calculation reveals that we are now saving over £100,000 each 
year. This is a considerable sum and approxim ates to a saving o f over £1 per
1,000 plants raised.

The nurseryman can be proud of his share in this achievement but I think it is 
obvious that this could not have been done w ithout the contribution of the seed



88 JOURNAL OF THE FORESTRY COMMISSION

section. It is not a coincidence that this sudden drop in seed usage became 
obvious after 1958 when a new form ula for sowing density (based on the 
effective lb) and the refrigerated seed store were introduced. Is it worth doing 
research if there are no chances o f applying the results ?

The question now arises, how much more of the present 2,500 lb, as used 
today, could be reduced. According to  my calculations there is still a scope for 
another 50% reduction but this will be a difficult task and will require a new 
approach to our nursery technique. Besides, o f course, substantial savings in 
seed economy the p lant production costs are still rather high and call for faster 
reduction as well.

Here we are moving into the future and as far as I see the problem , the F.C. 
will have to detach the nursery production from the Conservancies and adm inis­
trate and organise it as an independent enterprise consisting of 8-10 large 
nurseries. In this case the area should be reduced by about 50% (from 1,700 acres 
to  about 900). Each nursery should be run by skilled experts and be equipped 
with m odern m achinery and greenhouses to allow the plant production time to 
be shortened. I am convinced that this is not just a U topia but a hard economical 
necessity.

Let us move now into the opposite sector, namely tree seed procurem ent. 
Here our main aim  is to become independent of seed im ports. In order to 
achieve this a big program m e was set and nearly 8,000 acres of selected stands 
were registered and about 200 seed orchards were planted 10 years ago. I heard 
at the conference that in 10 years we should be able to  stop our im ports. Since 
then our seed requirem ent has decreased by 15,000 lb and, at the m om ent, in my 
stock I have only about 8%  of seed from  our registered sources, which is equiva­
lent to  about 3 oz per acre o f our registered stands.

Here I am  afraid I do not know where we are going but I am sure that we 
are wasting a lot o f money and expensive time. We are learning a hard lesson, 
tha t it is not enough to  have a lot o f beautiful seed sources on paper but there 
m ust also be someone m anaging these stands and collecting sufficient tree seed. 
As far as I can see the crucial issue here is tha t the Conservators are not interested 
in seed collection because it is troublesom e and causes some deficit in their 
accounts. I th ink th a t as long as this problem  is not solved we will always be 
im porting seed.

As regards the seed research, there is plenty o f scope for improvement. 
Testing to  determine the correct viability for some lots o f seed continues to be 
difficult. Further research is required to shed more light on the causes o f viable 
dorm ancy. U nfortunately we do not have sufficient inform ation on the pro­
ductivity o f more questionable lots in the field.

This problem  is also very clearly connected with the concept of germ ination 
vigour and this interacts with our long-term storage procedure. As yet we do 
no t have a standard procedure for measuring the germ ination vigour. Some 
day, perhaps, the percentage of germination may be replaced by a figure known 
as the viability index. This could be a combined m easurem ent o f germ ination 
and vigour.

There is also a strong dem and for having a reliable m ethod for quick 
identification of seed origin and there is little doubt that the ability to  do this 
would, so long as we are dependent on foreign sources, be a valuable safeguard 
against the great waste o f money involved in  sowing and planting unsuitable 
provenances.

2. N U R SE R Y  R ESEA R C H : Aldhous

Before I suggest where we m ight be going, I would like to  say a bit about 
where we are. In  fact we could well be said to  be at the end o f an era. Quite
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apart from  several staff changes concerned with nursery w ork in the south, 
R otham sted staff recently announced their intention o f stopping direct 
supervision o f experiments a t the end o f 1969.

The last 20 years achievements can be sum m arised by looking at the cost o f 
Forestry Com mission nursery work, excluding overheads

Y ear P lant Produced 
(million)

Cash Spent 
(£000)

Relative Costs per 
1,000 plants in terms 
o f 1949 values (% )

1949 83 £518 100

1954 122 £517 54

1959 105 £542 57

1965 99 £371 36

While cost o f plants turned out from  nurseries is one criterion against which 
to measure success in nursery work, it would be better to consider the cost o f the 
whole establishm ent operation—supply o f plants +  prep, ground and planting 
+  subsequent tending, as the unit and the object to  minimise this whole complex 
of operations. The cheapest nursery p lant may not do so well in the forest; 
conversely, plants raised by intensive (and expensive) nursery techniques may be 
(and also may have to be) justified by savings in establishm ent costs. A part from  
direct savings, added flexibility in m anagem ent can be considered a criterion of 
advance. For example, cold storage has enabled nursery m anagers to  store 
plants and spread the work of lifting, grading and packing over a longer period.

A third criterion for us is our success as advisors and teachers o f techniques. 
Inspection of correspondence and samples show this to be a continuing and 
presum ably valued service to  the field.

Where are we going, then?
A t the present time we have three real choices.
1. D o nothing. We can accept the progress made, invest no m ore in nursery 

work, disband existing teams and swing all our efforts elsewhere.
2. We can keep up with m odern technology. This is, o f course, one o f the 

main tasks o f Forestry Commission research. To take ideas from  forestry 
overseas or from  agriculture and other related fields and apply them  to 
forestry is, and should continue to be, our bread and butter. U nfor­
tunately, we cannot control timing o f new developments, and cannot 
say in advance when, for example, new fertilisers or new herbicides 
will appear and require exploitation.

I f  we decide on the role o f being able to tackle new developments as they 
arise, it implies m aintaining the skills and experience to experiment in forest 
nurseries; and as an incidental consequence, o f keeping in the position o f being 
able to advise Conservancy staff and to  provide instructors for specialist courses.

We have to  make the choice between 1 and 2 apropos the continuation of 
projects started by Rotham sted. By 1969 we m ust know w hat we intend to  do 
and how, and who is going to do it.
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The m ost pressing need for improvement in current practice is to  increase the 
reliability of yield from  sowing, and survival and growth from  transplanting. 
New fertilisers might help. However, this leads to the third choice—

3. To explore vigorously new techniques by which plants are grown in the 
greenhouse for part or all o f their life. Examples range from  tubed 
seedlings now being used extensively in C anada, to  plants in peat 
sandwiched in polythene or raised in peat or other pots in Scandinavia 
and Australia. This objective can be subdivided into three lines:
(a) Production of plants in soil, able to  be planted out a t any time. 

(Tubed seedlings or ball-rooted stock).
(b) Plants, perhaps in soil or peat or sponge, but raised so tha t the 

germ ination phase of production is optim um  and a very high yield 
o f seedlings obtained. In this line it is assumed tha t plants are fit 
for the field in the same period as a t present.

(c) As for (b) but with plants accelerated in growth so that they are 
consistently ready for field planting in one year.

The economic factors to be taken into account are:
Seed: This is at present the highest single item of seedbed costs. Besides, the 

value (and cost?) of seed is likely to rise substantially as seed-orchard seed comes 
into nurseries. We ought to be able to  turn  virtually every seed into a plant and 
certainly ought to be dissatisfied with less than 80% yield.

A saving in seed only implies a saving in nursery space and a reduction in 
num ber of plants if the margin for error, at present built in to meet m ost sowing 
plans, can be reduced.

An im provem ent to  80%  in seedling yield from  sowing in F.C. Nurseries 
at present-day costs would save £8-10,000 per annum . I f  the value of seed 
increased, the saving would increase proportionately.

A  10% reduction in seedbed area would save £10,000 per annum  at present 
day costs.

To eliminate the transplant stage altogether would save £250,000 per annum . 
It would also simplify planning of plant production if one could rely on plants 
fit for planting one year— or less, after sowing.

The efforts on establishm ent are as follows:
Altering by one year the date of first thinning is w orth £4 N .D .R . at planting. 

This is a saving if the interval between planting and thinning is reduced, or an 
additional cost if extended. One year’s weeding costs between £3-£6 per acre.

As the num ber o f plants per acre drops—at 8 ft spacing only 680 are 
required, at £6 per 1000, the cost per acre is just over £4. Thus m inor variations 
in the cost of plants are going to  have a small effect on establishment costs. 
W hat m atters is rapid establishment and quick early growth.

In  certain areas the need to plant at all times of the year may be dom inant. 
O ur targets should be to find regimes of plant production which meet both the 
requirem ents o f (i) all the year round planting and (ii) m ost economic establish­
ment. In my opinion, the intensive m ethods o f work offer the greatest scope for 
meeting these and should be looked into.

3. SPECIES A N D  PR O V EN A N C E: Lines

1. Species
This is an appropriate time to look at species in that it is now 11 years since 

the Exotics Bulletin (No. 30) was prepared. Have we learnt very much in the 
interval ? The main lines of advance are with m inor species, for example we now 
know m ore about Eucalyptus, Pinus strobus, Pinus peuke, Tsuga heterophylla 
and Tsuga mertensiana, to  name a few. O ur use o f the different species has
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changed: Japanese larch went under a  cloud but is still widely used. Scots pine 
has fallen as the exposure o f planting sites has increased and it has to face 
com petition from  Corsican pine in the South and Lodgepole pine in the N orth, 
but it still represents 7%  of species planted in 1966. We have found from  bitter 
experience that Lodgepole pine (21% o f the total) has a num ber of inferior 
provenances and such great variation that we now have to th ink of the different 
m ajor variants almost as distinct species and use them  accordingly. Sitka spruce 
has established its overall dominance (39%) in all those parts o f Britain where 
afforestation is leaping forward and the great question remains as to how far 
it can be pushed by chemical warfare. Norway spruce, somewhat surprisingly, 
is still the third most im portant species (8%  in 1966). In relation to Sitka spruce 
it is generally accepted as being less productive on m ost soil types and its present 
use probably reflects a conservative trend. However, there are very few experi­
mental com parisons of the two species which give a statistical estimate of the 
difference in production. As both show a fair degree o f provenance variation 
(and we have mostly had less-than optim um  provenances of Norway spruce) 
the situation is far from satisfactory. This leads on to the point that nearly all 
of the older species trials are poor from  the point of view of experimental design 
and though this is partly balanced by their large num ber it needs a trained 
(but unbiassed) silviculturist to interpret their results, rather than a statistician. 
Even the post-1950 trials are somewhat odd from  the design point o f view in 
that the m ajor species are barely adequately replicated in large plots whereas 
the m inor species are better replicated in small plots. A great many o f these 
experiments have the species com parisons complicated by mixtures with larch. 
If  we are honest with ourselves we should probably th ink o f our species trials 
as being largely non-statistical dem onstrations backing up what we have 
discovered from  “ general experimental experience” including Yield Class 
Surveys by P. & E. An honourable exception is perhaps the 1958 onwards 
series of regeneration species trials where the design should enable statistically 
sound conclusions to be reached. It seems odd tha t for investigating some 
questions we dem and high statistical precision, while for others we are happy 
with intelligent guesses.

Looking to the future I suggest that the main gaps which need to  be filled 
are (1) the complex question of which species and fertiliser input give the 
optimum financial yield on a variety of sites. Frankly, I don’t think this can be 
answered by predictive calculations, though M r. W ardle has made a courageous 
attem pt to do so for Sitka and Lodgepole comparisons. If  one introduces 
spacing as an additional variable, the complexity becomes so great that one 
thinks immediately of m ultivariate analysis as a tool, but the interactions 
between species, spacing and fertiliser input are likely to be huge and can only 
be investigated empirically. (2) We may well have to return to species trials when 
improved genetic stock becomes available. Some species are so responsive to 
tree im provement methods that the improved cultivars ought to be tested against 
the best available strains of other species— Hybrid larch and Scots pine may be 
nearly at this point. (3) Before very long we should consider regeneration species 
trials on the poor northern peats. A t Strathy, for example, in 10 years time we 
shall have an unique site for investigating whether the initial Lodgepole pine 
pioneer crop can be succeeded in the second ro tation  by a more productive 
species or whether it pays best to run successive pulpwood crops. (4) There are 
many species and site types which merit a small scale follow-up, e.g. if the 
G lenbranter Eucalyptus trial succeeds, where should the line be draw n? Leyland 
cypress has clear indications of being a highly productive species on certain 
Southern sites but what are its lim its? Planting on bings is still in its infancy; all 
indications are that money would be available to re-clothe industrial sites if 
we could base our prescriptions on certain knowledge.

D



2. Provenance
I don’t propose to say much about provenance since this subject has only 

recently been examined by the Visiting G roup and their R eport was generally 
favourable to the current conduct o f provenance work. We have a  lot of dead 
wood still to prune from  the older experiments but it would be wrong to  give the 
impression that they involve a big research effort—m ost are on a care and 
maintenance basis and the big job  is writing Final Reports. In retrospect the 
older experiments mainly suffered from  the disadvantage tha t far too  much 
emphasis was given to  trying out the seed origins readily available commercially, 
and not enough to discovering the pattern  of variation over the whole range of 
the species. As an example we have dozens of European larch experiments 
com paring provenances from  the Alps with various British origins but no true 
Sudeten or Polish larch in experiments until 1940. The recent Tsuga collection 
has shown tha t (at least in the north) the Alaskan provenance from  Juneau has 
a rate o f growth much above what I should have predicted from  general 
principles, though its relative position may change after the establishm ent phase.

In  the future there is still much that we don’t know about our m ajor species. 
Lodgepole pine is currently being tested more thoroughly than  ever before, 
using the good collection now in store. The history of L.P. provenance shows the 
costliness of past errors, am ounting to  perhaps £1 million with the Lulu Island 
lots. Sitka spruce deserves a more detailed series of experiments since a small 
gain in yield would have such wide repercussions. Norw ay spruce has three 
current experiments planned or in being and these should suffice. Douglas fir 
will be covered by the new IU F R O  collection. Various m inor species (e.g. Abies 
grandis) will have a small series o f trials. Exciting new techniques o f early 
testing may help to  shorten the selection of the best provenances. I hope to 
arrange some wind tunnel studies of L.P. in collaboration with Dr. P. G. Jarvis 
of Aberdeen. G row th cham ber and tim ber testing investigations are envisaged 
with a num ber o f species, in collaboration with our own Physiologist or Uni­
versity researchers. Equally im portant is the question o f disseminating inform a­
tion about existing provenance trials. The machinery for advising Forest 
M anagem ent on purchase of seed has been improved over the years but could 
perhaps still be improved further. The question of ensuring that the correct 
provenance gets onto the correct site is somewhat harder to  tackle and in the 
long run will depend upon a greater knowledge of provenance all the way down 
the line, and Forest M anagem ent can certainly help in this.
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4. IM PR O V EM EN T O F SITE: Binns

My reaction on being asked to speak for ten minutes on “ W here are we 
going?” in site improvement was—COR! I have to cover something like 30 
projects in this time and I am speaking, not only for my own subject—tree 
nutrition—but also for the soil physical work done by my own section, the 
drainage work being done by Alistair Fraser and George Taylor and, apparently, 
the herbicides covered by M r. Brown and M r. A tterson; in addition to this, of 
course, M r. A tterson’s northern nutrition work, so I can only hope to give the 
m ost sketchy coverage o f “ W here we are going?” .

Now, one o f the m ost im portant things to determine in any site improvement 
work is the limit to  crop production using those techniques currently available 
and those which it is hoped will be available in the future, if  necessary by
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simulation. U ntil we know these things, until we really know w hat is lim iting 
crop production, and whether, in fact, there is any way o f am eliorating this, it is 
difficult to take rational decisions on site improvem ent. Therefore the maximum 
am elioration project which has been mentioned before during this conference, 
but which has not yet started, is essential if  we are to  progress very m uch in our 
state o f knowledge.

In the soil physics work done by my own section, we shall continue to  try 
and w ork out the place played by the soil m oisture and climate on the drier side 
of the country, turning our attention increasingly to  Sitka spruce. A proper link­
up of this work with the N orthern  Silviculturist’s studies on bent top  +  loss of 
increment is an essential part of our effective attack on the problem.

The drainage w ork will doubtless continue much along the lines it is a 
present, with drainage trials o f various kinds and sizes in various parts o f the 
country, the objective being to find out, using short cuts if possible, the most 
economic regimes having definite effects on the soil, which is where, o f course, 
my own section comes in. On cultivation, we have to  unscram ble the physical- 
chemical complex of induration and fertility on upland heaths to explain the 
differing effects o f cultivation on tree growth on different sites. This is an 
extremely difficult project because it’s pretty clear th a t some fairly sophisticated 
soil physical factors are involved.

On nutrition, we need to establish, in the m ajor climatic regions of the 
United K ingdom , those com binations of site, species and crop age, which are 
responsive to fertilisation. In  some detail, on the organic soils, m ost o f which 
will, I am sure, be seeing a considerable use of potassium  in the future, bu t the 
thing tha t has to be found out is how far the much greater potential o f Sitka 
spruce com pared with Lodgepole pine can be realised on peat by m ore intensive 
manurial treatm ents. On mineral soils I am quite sure tha t in older crops, pole 
stage, we are going to  see an increasing use of phosphorus and nitrogen. We 
have already got evidence tha t phosphorus is beneficial to  Sitka spruce and 
from  the N orth  there are some definite responses o f Scots pine to nitrogen 
fertiliser. W e have again to identify site factors which are associated with 
response to  these nutrients. For m ature crops we have hardly begun and our 
great task is to see how far the striking results achieved in Scandinavia, p ar­
ticularly with nitrogen fertilisers, can be realised in Britain. Fortunately we 
have some time in hand here because there will not be large areas o f near- 
mature crops ready for some years. The urgency is clearly with the pole-stage 
work. In the longer term , we m ust be looking at the nutrition  side of the next 
rotation. This ties in, or should tie in, quite closely with the regeneration work 
being done both in N orth  and South, but one thing we hope to find out is if 
there are any indications of lock-up of nitrogen occurring resulting in decreasing 
availability o f nitrogen, such as has been experienced in the Antipodes. N itrogen 
may, in fact, come to take up a considerable am ount o f our energy when we get 
on to the second rotation. W e shall o f course still continue to work on slow 
grown and checked crops but I do not think there will be a great deal o f research 
done on these sorts of crop.

We shall be concerned with the place o f potentially high-yielding species on 
poor sites, for example paying attention to  m inor species such as Abies grandis 
which have hardly been looked at in connection with intensive fertilisation. This 
will also doubtless continue to  be an aspect o f site am elioration. One thing I 
haven’t mentioned so far is that the work on rapid establishment, using fertilisers 
and herbicides, will continue, and we shall be further occupied with reducing 
weeding costs a t the same time as boosting growth rates, which can only be done 
by a com bination of fertilisers and herbicides. It is one of the distressing things 
that happens tha t if  you put fertilisers on, particularly if grasses are present, they 
appreciate additional nutrition even more than the trees do.
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5. R E G E N E R A T IO N : Neustein

Research will continue to concentrate on those problem s which have been, 
or are, markedly influenced by a previous or surrounding crop. Hence it should 
not primarily concern itself with “ afforestation” type problem s where only the 
presence of stumps makes regeneration techniques mechanically difficult.

As yet the Research Branch has done nothing, and currently plans little on the 
investigation of the effect o f trees on the site. However at some future stage basic 
inform ation may well be required and the complex methodology o f this work 
may m ake it a suitable field for the N atural Environm ent Research Council.

Spruce Sites
For surface water and peaty gleys with rotations below 70 yrs., the appropri­

ate regeneration procedures have been established, i.e. no ploughing, phosphate 
or tu rf planting required. Slash treatm ent minimal, “ ho t” replanting desirable. 
Sitka spruce is the obvious replacement species, but the role o f Abies grandis has 
yet to be determined.

D irect seeding and tube planting, both to  cheapen costs and avoid post­
planting check, will be investigated—direct seeding also improves our under­
standing of natural regeneration losses.

N o further work is proposed on soil erosion following clear felling on steep 
open-texture soils in the W est until current preliminary trials have yielded some 
results.

For short term stability large felling areas are safer than small ones, but the 
effect o f crop structure on wind will have to receive further study—in particular, 
shape of coupe relative to topography.

Larch
Herbicide trials o f mist-blown Paraquat have reached a state when an 

instruction could be issued pending the approval o f appropriate gas-masks. 
D alapon is now competitive in price and could be similarly used. N o new work 
is required until new materials arrive.

N o new underplanting experiments are envisaged until the four m ajor 
experiments already established provide further guide lines. Light remains the 
m ajor factor about which we know very little in absolute terms, and a good case 
for basic research in controlled environm ent could be made. In my view the 
complexity and expense involved is not yet justified while empirical and relative 
approaches still yield worthwhile results.

Pines
The m ajor field for new work. By means o f improved site classification and 

cultivation treatm ents, the potential for extension o f “ whitewoods” (and 
Douglas fir) m ust be established. Hemlock and G rand fir are dem onstrably most 
promising and the am ount o f shelter required by these species will be investigated 
(perforce following im m ature S.P. crops). With Lodgepole pine the main interest 
is centred on deep peat sites where experimental m aterial is very limited.

N atural regeneration of this species may be desirable if low input extensive 
forestry turns out to be more economic than the high input dem anded by Sitka 
spruce.

6. C LIM A TIC EN V IR O N M E N T : Brown

Let me say first tha t this is not an attem pt to review the validity o f some 
gloomy forecasts made after the winter o f 1963. If  my signposts are uncertain in
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direction and indistinct, this is mainly because it would be nearly true to say 
that we have only just started on this course. I t is ju st a year since, independently 
and alm ost simultaneously, A. I. Fraser and the present writer thought it would 
be very useful if an intersectional W EA TH ER  G R O U P (Forest M eteorology— 
Climatology G roup, to give it the full title) were form ed in the Research Division. 
We recognised the im pact of weather phenom ena on nearly all phases o f forest 
practice and forest research: we knew that several people in the research stations 
were collecting climatic da ta  (often in isolation, sometimes even unknow n to 
anyone else) and using these and published data so as better to interpret experi­
ments and observations in the forest. We felt that a small group o f those actively 
engaged in this way, meeting at regular intervals for discussion o f general or 
special problems, would oil the machinery of jo in t action, where appropriate, 
provide an indispensable clearing house o f inform ation (published or not) and 
ensure that we make com m on cause and get our m oney’s worth when expensive 
new instrum ents are ordered, or new observatories equipped and manned.

Accordingly a group of nine, including a representative o f Silviculturist 
N orth, under the chairm anship o f A. I. Fraser, met for some valuable explora­
tory discussion on 24th November, 1966. A t our second meeting in early July 
we were fortunate to  have M r. George H urst of the Agroclimatological Division 
at Bracknell (with whom some o f us have had previous liaison in the field) to 
tell us more about the current program m e for collecting and summarising 
climatological da ta  in Britain. A lthough the last decade has seen the setting up of 
several new stations in the Scottish Highlands, there are still substantial areas of 
forest land w ithout effective representation.

Climatic environm ent is only a part o f the whole environm ent of the forest, 
the other parts being, in essence, topography, soil, flora and fauna and cultural 
practices. Three of these are subject to  change, and the changes can be influenced 
by m an: topography and climate are not—in the short term . T hat this is no 
sound reason for neglect of climatic studies in Britain the following con­
siderations will show.

(1) A lthough we cannot greatly modify the regional climate (I write greatly 
on purpose, because I am sure tha t large scale planting on formerly 
open land, in Thetford Chase for example, has caused im portant changes 
in detail) we can do much to mitigate certain adverse effects. We can 
adjust stand structure, by thinning practice, or the creation of mixtures, 
to  make the trees more wind-firm; m ore indirectly, drainage to improve 
root-hold, where studies o f wind profiles show special risks of storm  
damage, will exercise a similar beneficial influence.

Frost dam age during the growing season, to  which susceptible species 
are prone in m ost areas o f Britain, is another phenom enon subject to  a 
measure o f control—by planting under cover, adjustm ent o f size of 
clearing or method of ground preparation, or, in the last resort, sub­
stitution o f a frost-hardy tree. To control this effectively we need to  know 
more about the pattern of frost distribution in the growing season and 
the tolerance of young trees to frost and to  shade.

(2) We are not concerned with climate as such, but with the interaction 
between climate and forest community. In Britain, unlike most European 
countries, our future forests are being based mainly on trees from 
abroad, from  regions with climates different from  tha t of any part of 
Britain, sometimes rather widely different: when we substitute a pure 
plantation  of Picea sitchensis or Pinus contorta for some heath or bog 
com m unity (assumed to be in harm ony with the climate) in the north : 
or cut down a stand of broadleaved forest in the south and plant Pseudot- 
suga menziesii, we are only guessing tha t a state of climatic equilibrium 
will be restored. O ur guesses have sometimes been proved wrong in the
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past—many times with Corsican pine, occasionally with the spruces and 
Douglas fir, sometimes even when native Scots pine has been moved 
(without special regard to  seed source) to new terrain. W hen this 
happens disease, or some destructive insect, is a com m on sym ptom  of 
incom patibility: thus climatic studies are an integral part o f the Forest 
Entom ologist’s and Forest Pathologist’s work and the W eather G roup 
rightly includes a representative o f each.

We are going:
(а) to  learn a great deal more about the climate o f the lands where our 

principal exotic species occur naturally: w ithout this knowledge we 
shall sometimes be uncertain about our choice o f species and seldom 
choose the best provenance within tha t species.

(б) to  extend, in co-operation with the M eteorological Office, the cover o f 
climatic stations in the upland forest areas, particularly in Scotland. 
It seems that this can only be done effectively with autom atic recording 
stations and so we have established contact with the three organisations 
contributing to their development (Plessey; Hydrological Research 
U nit, W allingford; M eteorological Office).

(c) to  enlarge our understanding o f the responses of forests to  climatic 
variation within Britain, so that when the development of site classifica­
tion for forestry goes forward, significant climatic properties will take 
their place in the scheme.

(d) to  strengthen then the links (at present partial and sporadic) with the 
various organisations concerned with the collection o f climatic data, 
research in bioclimatology and certain closely related studies. Ultimately 
we may need the services of a trained m eteorologist (like the N ature 
Conservancy and Hydrological Research Unit), or o f a biologist with 
practical experience in this kind o f work.

(e) in accordance with current dem ands o f practical forestry, we are going 
to  make intensive studies (pooling resources and, where appropriate, 
launching special projects) of particular aspects o f the climatic environ­
m ent—for example the climatic environments of storm -dam aged forests, 
or of regeneration areas. Forest fires are outside our province, but here, 
too, some liaison to  avoid overlapping of effort under head (b) seems 
desirable. Such studies will be on the scale o f Topoclimate, Stand 
Climate, or even Microclimate, where the fram ew ork o f regional 
climatic data is insufficient.

7. TR EE B R E E D IN G : Faulkner

Seed Stands
The N ational survey of seed sources was carried out during the period 1950 

to  1963 and resulted in the registration o f over 7,000 acres o f woodlands. For 
some species the registered acreage was in excess of requirem ents; many stands 
were too old or too  tall to  manage effectively and therefore the opportunity  of 
rationalizing m atters was taken during the production o f the Register of Seed 
Sources. In the Register, stands have been placed in categories according to their 
suitability for m anagem ent and the estimated seed requirements for the foresee­
able future. The revised version o f SM 130 gives guidance on management
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m ethods. Certain species, notably Lodgepole pine, Norw ay spruce and Sitka 
spruce, are still inadequately represented in the Register, and additional areas of 
coastal Lodgepole pine are urgently required to  make good the deficit. The 
spruces are difficult to manage for seed production and future crops o f seed 
from home sources may best be obtained from  special fellings of well formed 
dom inant trees o f known good provenance during the seed years. Investigations 
into the costs o f obtaining seed by these m ethods are in progress.

Plus Trees
Some 3,500 Plus trees have been selected. The current emphasis is on Sitka 

spruce and Lodgepole pine which are inadequately represented. Once this 
situation has been remedied, attention will be given to  the Silver firs o f N orth  
West America.

Vegetative Propagation
Experimental work on grafting, rooted cuttings and air-layering has been 

carried out in earlier year and is continuing. This has shown that large differences 
exist between trees in their ease of propagation, but it is also clear th a t well 
designed propagation facilities which provide good control over tem perature, 
day length and humidity are essential for optim um  results. The age and size of 
the parent tree, position o f scionwood or cuttings in the crown, time o f collection 
and condition of the m aterial are all very im portant factors. Future w ork will 
be aimed to provide a fuller understanding o f the causes o f variation (genetic 
and physiological) and at the re-designing and re-equipping o f obsolete facilities 
to provide a higher through-put of material. “ M ini-grafting” , for instance, 
using smaller rootstocks and scions, if successful, would allow a reduction in the 
area o f glasshouse needs and perm it a higher investment in m ore sophisticated 
equipm ent resulting in continuous cropping, as opposed to  seasonal cropping, 
under glass. Techniques will be developed for Tsuga and Abies species.

Delayed incom patibility between rootstocks and scions is a problem  which 
has bedevilled the Douglas fir seed orchard program m e and therefore demands 
closer scrutiny and investigation. On site grafting, using three- to  four-foot 
rootstocks appears to  hold some promise for the future.

Seed Orchards
Over 200 acres have now been established and all Scots pine seed require­

ments should be met from  seed orchards from  about 1975 onwards. Close 
observation o f the flowering habits o f different clones shows tha t there is a wide 
variation between clones for total am ounts of flower production and dates of 
female flower receptivity and pollen shedding. This inform ation will be used for 
obtaining a better balance o f genetic m aterial in the next generation of seed 
orchards which will be based on progeny-tested m aterial. C om puter techniques 
will be used for designing these orchards.

Flowering
A broader understanding o f what causes the initiation o f flowering in conifers 

is still sought and further work into the physiological agencies involved will be 
pursued following the appointm ent o f extra staff. Heavy flower and seed crops 
are episodic rather than  periodic and treatm ent such as girdling, fertilizer 
applications and roo t pruning only pay handsomely when there is to  be a good 
crop year in any event.
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Clonal and Progeny Trials
These now account for a large part of the resources o f the Genetics team 

and over 700 trees are under test, often on four or more sites. Tests are based 
on rooted cuttings or on open or controlled pollinated material. The perform ance 
of the cuttings of progenies are judged after six, ten and fifteen years, and the 
parents of those which perform  well will be regrafted and planted in Phase 2 
seed orchards, the first of which will be established in 1967.

W ork has begun on developing early-test procedures for spruces and larch 
by raising seedlings under glass and with some control of heat and day-length. 
Six-foot tall, second-year Sitka spruce seedlings have been grown and the 
branching habit and stem form of these will be com pared with similar progeny 
m aterial grown in the forest. If  good correlations can be obtained this will 
provide a rapid means o f screening our Plus tree selections.

Hybridization
Little has been done in this field apart from some routine European and 

Japanese larch crosses. W ork is planned for Lodgepole pine and it is hoped 
that the production of artificial Coastal X Inland hybrids may be feasible on a 
commercial scale.

Cone Crops and Harvesting
M ore reliable methods o f estimating cone crops are sought and more 

accurate correction factors are required for predicting the collectable crop from 
the observed crop data. Investigations are planned for looking into the feasibility 
of using tree shaking devices which are currently used for harvesting apples, 
plums, etc.

8. PA TH O LO G Y : Phillips 

Nursery Diseases

For some time past w ork has been proceeding on Needle blight o f Thuja 
(Didymascella thujina). So far it has shown tha t the form ulation o f cyclo- 
heximide called Actispray will give complete control of this disease without 
damage to  the plants, and that in much of the country in most years only one 
spray application is needed. W ork on this disease could have been stopped 
but for three things—(1) more inform ation is needed about the best time to 
spray if only one application is made, (2) in some seasons on some sites more 
than  one and up to  three spray applications seem necessary, and (3) Actispray is 
being withdrawn from  the market.

Future work on Needle blight will therefore look into possible alternatives 
to Actispray and investigate timing and num ber of spray applications and their 
biological background.

Diseases in the Forest

Root and Butt Rots
These are the diseases that cause us the biggest losses, the most serious being 

Fomes annosus, on which m ost work has been done. As a result of work so far, 
we have several chemicals that will keep Fomes out o f stumps when applied 
immediately or soon after felling. We have some evidence that some are better 
than others, firstly if treatm ent is delayed or not very well done, or the stumps
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are damaged after the treatm ent, and secondly if Fomes is already present in 
roots of any of the treated stumps. Some of our future w ork will look into these 
points and a few experiments already laid down will continue to evaluate the 
long-term effects o f treatm ent, particularly with the present standard chemical, 
sodium nitrite. We also plan a certain am ount o f w ork with less poisonous 
alternatives to  nitrite for special purposes.

In the field of biological control, Peniophora gigantea is already being used 
to keep Fomes out in about 70,000 acres o f pure pine, and we are actively 
looking for a similar fungus for use with Sitka spruce. This work will be con­
tinued.

Further work will also be done on eradication o f infection, using stum p 
removal techniques, and in the case of pine, we shall continue with experiments 
to see if Peniophora gigantea can usefully hold up the growth o f Fomes upwards 
into stumps, from already infested roots, if we inoculate the stum p surfaces with 
it.

The m ost im portant roo t and butt-ro t fungi apart from  Fomes annosus are 
Armillaria mellea and Polyporus schweinitzii. W ork on these is at an early stage, 
but we propose to develop work on them. M ost o f the w ork so far envisaged is 
on assessment of losses, species susceptibility, and stum p-inhabiting competitive 
fungi.

O f the parasitic stem diseases, m ost time is being devoted to Bacterial 
canker of poplar, but this w ork is being done alm ost entirely to pu t the testing 
of poplar clones on a sound basis. After three years o f fairly intensive work we 
have gone quite a long way towards the provision of an acceptable test method. 
Some more work will be needed before we can put the testing on a routine basis, 
but the back of this work has been broken.

It is partly because of this that we have been able to devote more time to 
Top dying of Norway spruce, and this disorder will continue to take up a good 
deal of time. Top dying appears to be a physiological disorder which is very 
difficult to study by any norm al techniques o f field experiment. M ost w ork so far 
done has been by observation of growth patterns in affected and healthy crops, 
and their correlation with climatic variations, but some supporting biochemical 
studies are being carried out in the laboratory. We shall continue on these lines 
until we have enough inform ation to help us in m aking some field recom­
mendations or to stimulate collaboration with our future physiology section.

The projects so far considered are the m ost im portant we have, and although 
some have been reduced in recent years, they will all be continued and developed 
in various ways. We have some other smaller projects that may be developed, 
but the largest future development at present envisaged is a survey o f the 
N orthern Research Station area, to help provide a basis for the new station’s 
research programme.

Finally, the following projects may be mentioned very briefly:

Blue Stain in Pine
This is a program m e being carried out jointly  with F .P .R .L ., on whom its 

size partly depends. A t the m om ent it entails a m oderate am ount o f field work, 
which is now being much reduced.

Seed Pathology
Some w ork has been done on this. We would like to  do more, and carry the 

studies out into the nursery to  link with w ork on damping-off.

Crumenula sororia Canker in Pine
W ork on this is at a very low level, but is now being developed by the 

University o f Edinburgh.



Dutch Elm Disease
Only routine testing is being done in support o f w ork done by Silviculturist, 

South.

Drought Crack in Trees
This is a medium-scale project, and deals mainly with the assessment o f 

loss in a  small range o f tree species.
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9. EN TO M O LO G Y : Bevan

In order to look ahead we m ight first look backwards for trends. In the early 
days of the Commission, Entomologists, like other specialists, were interested 
in finding out just how a host of organisms, m any of which were well known in 
other countries, would react to British conditions. In tha t era o f quickly ex­
panding afforestation a num ber of entomological problem s soon faced them, 
and there followed a period which we m ight term  the fam iliarisation phase. 
Investigations carried out in those days included those into Oak leaf roller m oth, 
Pine shoot tortrix, Pine sawflies etc., and it is interesting to see how few o f them  
are still subjects of great concern in forestry nowadays. In part this is due to 
entomologists finding that certain insects were not in fact of great economic 
importance even in those days, and partly due to  the fact that developments in 
management have changed some species from  the naturalist specimen category 
to  the pest one. Some of those species, such as Hylobius, were then found to be 
im portant and still are. W ork of a very high standard was done in those days 
but not always were the control measures suited to m odern conditions. The three 
or four-year fallow period and the billet-and-spray trap are no longer acceptable 
to the manager today, nor are they economically “ on” . Trypodendron lineatwn, 
for instance, has been a species long in the British list but not until spruce was 
felled on a large scale did it become recognised as a serious technical pest. 
Hylastes cunicularius, again, has only reached its full potential with these spruce 
fellings. Looking ahead for a minute, if Abies grandis becomes the latest fashion 
as it threatens to do, then the so far unim portant species Adelges picea could 
become o f im portance. If  home collection of Abies seed became im portant then 
Megastigmus pini would certainly give us a similar degree o f trouble as M . 
spermotrophus does on Douglas fir. So to  sum up these points—some o f the 
insect species which we have learnt about in the past can, perhaps, be put firmly 
in the category o f species with little economic importance. Some, on the other 
hand, could have m ore than nuisance value if changes in m angement should 
encourage their multiplication.

There will always be one or two o f the smaller type o f project which aims 
to  ask one or two specific questions about certain insect species. A current one 
o f this type concerns the small m oth Laspeyresia coniferana which bores into 
the bark  and bark cambium o f certain pine species, and can cause the distortion 
o f their bases. Here we are merely trying to  find out what it does, when it does 
it, and how im portant is w hat it does, to  the forester.

Since we are firmly looking into the future it would be statistically responsible 
for us to feel that the probability o f a new insect pest arriving on the scene 
m ust be fairly high. In 1953 Bupalus piniarius, an indigenous insect on this 
occasion, suddenly showed its paces as a pest. Again in 1957 Ips cembrae, this 
time an introduced beetle, found that E. Scottish larch suited its breeding 
requirem ents and infestation followed. Semasia diniana, an indigenous m oth 
pest o f larch and a very well know n Alpine pest, broke out at Cannock Chase 
in 1964— as far as we know the first time tha t the insect had ever done such a
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thing in this country. These sort o f events are no t surprising, although their 
im pact is possibly greater due to their recency. The larger m onocultures in 
G reat Britain date from  the early days of the Forestry Com mission so that few o f 
them  are much over 40 years o f age. We have a pretty  detailed knowledge o f the 
pests of these earlier years, but are now experiencing for the first time the 
troubles o f middle and older-age. The introduction o f insects into our country 
m ust have been a very com m on occurrence th roughout history, but successful 
establishm ent for any one o f them  will have been dependent on the existence of 
a suitable environm ent for the com pletion o f their life cycles. T hat earlier 
introductions of some of the pests o f older exotics have not always been followed 
by establishment, may well have been—even if  only in a few cases—due to  the 
lack o f a susceptible crop in the right conditions.

I would hope, in five or ten years, th a t there would be few if  any o f the 
present projects in the project register o f tha t date. There could well be, and I 
hope there will, certain developments from  existing projects and I  would suggest 
that two such developments are likely to  be (1) an investigation into the suscep­
tibility o f a wide range o f host plants, developing from  the present Elatobium  
project. The first steps in this direction perhaps have already been taken, in that 
we are currently examining the entomological repercussions of some o f the 
research w ork involving drainage and fertiliser applications currently carried 
out by Soils and Silviculture. W hen the M aximum Am elioration experiment 
gets off the ground we shall hope to parasitise this one similarly. (2) Investiga­
tions into increment loss due to  insects using techniques pioneered also in the 
Elatobium  project. Here we seem to have got a tool by which we can assess the 
economic damage caused by insect visitation. I f  we can develop along these two 
lines we shall feel that we have successfully left our specialist ivory tower to m ake 
a valuable contribution to the ecology o f the host species of tree, upon which 
our insects feed. This path  is obviously leading us in a direction similar to that 
o f the team  or project approach protagonists.

10. TIM B ER  U TILISA TIO N  A N D  D EV ELO PM EN T: H oltam

(1) I t has been, and is, accepted by the Forestry Commission, in the field of 
utilisation research, tha t our own basic needs as well as those of the private 
growers, the home tim ber trade, and the users of home grown wood are, first, 
to acquire knowledge of the properties o f the wood of species grown in Britain, 
and the nature and extent o f the variability and of the inter-relationships of those 
properties. This knowledge has been considered a necessary basis for sound 
m arketing policy and for determ ining the suitability of different sorts of wood 
for present and likely future uses of all kinds, and not only for saw-milling. This 
knowledge is also necessary for the long term  im provem ent o f the properties 
o f the wood tha t we grow by the better application o f genetic and m anagem ent 
techniques. T hat knowledge is an im portant guide for the silviculturist, the forest 
manager, the forest geneticist, and others and, last, but by no means least, it is 
im portant as a guide to  the Commissioners and to  private owners in deciding 
their planting and forest managem ent policies. I t is also needed by Forest 
Products Research Laboratory and by other research organisations, to enable 
them to answer the m any enquiries about the properties o f hom e grown wood 
that they receive from  industrialists who w ant to decide on suitable specifica­
tions, the capacities o f their mills and their hom e grown wood requirements.

(2) The research w ork on hom e grown wood at Forest Products Research 
Laboratory has been under the surveillance o f the Hom e G row n Timber 
Research Committee on which are represented the Forestry Commission and 
Forest Products Research Laboratory.
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(3) Projects undertaken in the jo in t program m e have generally fallen into 
four categories:

(a) Investigation o f general properties o f the wood of an individual species. 
Sitka spruce, Lodgepole pine. Japanese larch and Norway spruce have 
been examined. W ork on Corsican pine and on Scots pine is in progress, 
and w ork on W estern hemlock is about to start. W ork previously done 
on Douglas fir and on ash has been collated and published.

(b) Investigations o f a particular property or o f a selected group o f p ro ­
perties within a single species. W ork has been done on the relationship 
between bark form  and wood figure in birch, and on the out-turn of 
graded sawn tim ber from  low grade logs of Forest o f D ean oak; an 
investigation has been made o f the stem crack in G rand fir, and the 
pulping properties of adult and juvenile wood in Sitka spruce are being 
examined. A project on the control o f blue stain in pine continues.

(c) The exam ination of selected properties within groups o f species. W ork 
has been done to  determine the compressive strengths o f home pit props 
and a survey has been made of the specific gravity and m oisture content 
of seven m ajor coniferous species. The latter was probably the most 
thorough exercise of its kind that has been made anywhere in the world. 
The results of the work on pit props have been published and very 
summarised results of the work on specific gravity and moisture content 
have also been published. An attem pt has been made to find better ways 
o f preservative treating poles of seven conifer species and abandoned. 
The possibilities of lam inating all home grown softwood species are 
well proved. Service trials arranged by the Laboratory showed that all 
home grown softwoods are suitable for cable drum  m anufacture.

(d) O ther work including research on development projects. Investigations 
have shown tha t sheathing or constructional grade plywood can be made 
not only from  home-grown softwood logs but also from oak logs of 
lower grade than might be considered suitable for economic sawmilling. 
One development project between the Commission and a timber 
m erchant resulted from work on the design and construction of a low 
cost tim ber drier, itself o f tim ber construction. W ork is being done on 
the effects o f lam inating two or three layers of wood, com pared with 
work already done on laminating five to seven layers. This seems to be a 
prom ising field for further work.

Priorities

(4) The Commission has sought guidance of the Laboratory and of the 
Technical Sub-Committee o f the Home G rown Tim ber Advisory Committee 
on priorities of research work. The Technical Sub-Committee of the H .G .T.A .C. 
put the general program m e of research that has been carried out as having first 
priority, to be followed by work on low grade hardwoods, and work on improved 
seasoning methods, the latter to be associated with work on the control o f 
blue stain in pine. Forest Products Research L aboratory’s advice was to set out 
in order of precedence the ten m ost im portant home grown species. This proved 
an impossible and unnecessary task  and no attem pt is being made to  do it. In 
considering priorities we have also asked ourselves what are the m ajor problems 
tha t research m ight help to  resolve? And what research is likely to contribute 
most, at m inimum cost and effort, and in the shortest time, to the fulfilment of 
Commission policy and to the general commercial im provem ent of forestry 
in G reat Britain?
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New Subjects of Major Importance and High Priority
(5) (a) The effect of planting distances on the wood properties o f Sitka spruce,

Lodgepole pine, Japanese larch and Scots pine (Director, Research is 
having the records examined to  see what can be deduced from  the files, 
before asking for work to be done at Forest Products Research L abora­
tory).

(b) The effects o f mixtures of species in pulping; for each pulping process 
currently used and proposed for use, w hat are the limits to the p ro ­
portions o f species other than  spruce which m ight be used w ithout 
suffering significant degrade in the commercial value of the resulting 
pulp? Forest Products Research Laboratory are equipping themselves 
better, especially in order to be able to do m ore work on mechanical 
pulping.

Properties of Home Grown Timber—Order of Priorities
(6) The next species to be examined will be:

(a) W estern hemlock.
(b) Abies grandis (in association with limited work on Abiesprocera  and 

on Abies alba).
(c) Sitka spruce (re-examination of trees which will be ten years older 

than when first examination was m ade; the whole population of 
m arketable sized trees to be included).

(d ) Lodgepole pine. There might be a gap of a few years before a 
population of sufficient size to yield suitable sample m aterial will 
exist.

Other Subjects
Sawmilling

(7) F .P .R .L . to  continue building up expertise and to be prepared to  advise 
the Commission on the relative merits o f different sawmilling set-ups, having 
regard to likely availability of logs. M r. A aron has been given a jo in t task with 
Mr. M ontague of F.P.R .L. to examine sawmilling problems, for the purpose of 
considering those which might lend themselves to solution by research.

Sawmill Residues
(8) Continue exam ination o f Chip-N-Saw type o f sawmilling, and similar 

developments, together with possibilities of producing flakes suitable for 
chipboard instead of sawdust.

Pulping
(9) F .P .R .L . to  examine the literature on and feasibility of making dissolving 

pulp from  hardwoods. Pulping properties of species will be examined in the 
course of work on the properties o f home grown timber. M echanical pulping 
will be included, especially of species and of mixtures which include those species 
which are not readily acceptable by pulp mills, such as larches, Douglas fir and 
hemlock.

Trees of Provenance and Genetic Interest
(10) The Commission will equip itself to do some o f the routine assessments 

in this field.

Other Work to be Continued
(11) The following work which is already in hand will proceed.
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(a) Preservative treatm ent by diffusion (boron).
Ib) Preservative treatm ent and strength testing o f transm ission poles— 

restricted to Scots pine and Japanese larch.
(c) W ood properties o f trees of genetic and provenance interests.
(id) Prevention of blue stain in pine.
(e) Seed pallet boxes made from  home grown softwoods (exam ination of 

boxes in service a t Alice H olt seed store).
( / )  W ork will proceed on the mass production o f lam inated tim ber using 

two or three laminae.
(g) W ork on pruning will be abandoned.

Problems
(12) Some o f the main problem s that have been encountered and that are 

likely to  be encountered a re :-
(a) Persuading the home tim ber trade and the private growers and the 

Forestry Commission to identify and quantify problems and to assess 
which problems or which parts o f problems lend themselves to solution 
by research. Coupled with this is the problem  of priority o f work.

(b) There tends to be a  general lack o f sympathy with the statistical 
approach to dealing with problems o f variability in the biological field 
a t Forest Products Research Laboratory.

(c) Because of this, there has been a  failure to develop a sampling system 
within the Laboratory which m aintains the representative nature of 
carefully chosen sample trees or billets which represent a clearly defined 
population. We shall continue to have to  look at this problem  which 
would undoubtedly be eased if  F .P .R .L . would employ or would seek 
the help o f a statistician.

(d) The home tim ber trade has acknowledged that it has not always been 
well equipped to profit from  the results of research. One o f the biggest 
problem s is how. to  get the results of research applied with good effect 
in the shortest possible time.

(13) One im portant way in which we can use the results o f the work obtained 
from  research on the properties of home grown wood is illustrated by the task 
which M r. Aldhous has been given in assembling inform ation from  research and 
other sources on Abies grandis, Western hemlock and Thuja plicata  in an opera­
tional research approach so tha t top managem ent will have all the inform ation 
assembled and collated in order to  give a managem ent decision about the place 
o f these species in our future forestry programmes. The approach to tha t task  
was based on the following line o f thought. We have a big stake in spruces and 
in pines as two m ajor groups. Industries have developed to  use these species. 
Any species whose wood properties, silviculture and m anagem ent problems, and 
industrial uses, fit them  well to  group w ithout creating m ajor problem s in 
m arketing with either o f these m ajor groups can be used freely on the norm al 
basis o f assessment by N .D .R . calculations, in gradually changing (increasing) 
quantities and in a range o f sizes.

Hardwood Feasibility Study
(14) Messrs. H oltam , W ardle and Kennedy have been given the task of 

assessing the scope and nature o f a feasibility study which m ight be made on the 
industrial use o f low grade hardwoods. Behind this project is the thought that 
in order to m ake improved use o f the better grades of logs for sawmilling, there 
is need for a proportional increase in economic uses for wood o f all other grades, 
particularly in pulping, and particularly because the sawn mining tim ber m arket 
which has traditionally used much of the lower grade wood is declining.
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11. W O R K  ST U D Y : Troup

In ten years we shall be harvesting m ore than twice as m uch tim ber as a t 
present whilst silvicultural program m es may continue unabated. Since labour 
costs are likely to rise m ore steeply than  m achine costs and, since workers are 
unlikely to be available in significantly greater num bers, the task o f W ork Study 
is to stim ulate increases in productivity mainly through m echanisation. On the 
assum ption tha t we have a static labour force, the task  is to  double productivity 
over the next decade. Encouraging progress has been m ade in the evaluation 
and introduction o f various extraction machines and chain-saw snedding 
promises substantial increases in ou tput per man. H arvesting systems will 
certainly continue to change and as program m es and terrain justify the in tro­
duction of high output equipm ent so the w ork will become less labour intensive. 
Ultim ate objectives are tim ber untouched by hand and the elimination of hard, 
physical effort: these objectives will be m ore easily realised on easy terrain. A n 
interm ediate solution is the delivery o f tree lengths to  factories rather than cut- 
to-size m aterial: in general the more work transferred from  forest to factory, the 
better the overall economies are likely to  be: however, the production o f chips 
in the forest is likely to  be feasible and paying and, on relatively easy terrain, 
combine harvesters may find a place (machines which de-branch, top, fell and 
crosscut).

In silviculture, advance in plough design, planting m ethod and the replace­
ment o f hand weeding by chemical or mechanical weeding, prom ise substantial 
savings.

12. PL A N N IN G  A N D  EC O N O M IC S: Spencer

“ P. & E .” is a branch o f M anagem ent Services Division, which title indicates 
its approach to  problems.

The type o f forward-looking work on which each section is engaged can be 
illustrated by examples:

(a) W orking Plans has the task o f forest inventory. D ata  collection is expen­
sive and air survey is being reconsidered, particularly since the develop­
m ent of techniques for measuring tree heights from  air photographs.

(b) Census would also benefit from  improved techniques and economies.
(c) Soil survey aims to produce a national soil classification in due course 

with regional soil guides for the four or five m ajor regions within the 
next 5 years or so.

(d) M ensuration has to cope with “ m etrication” . It is also very much 
concerned with problem s o f accurate forecasts o f production, with 
actual production following thinning control fulfilling forecasts based 
on inventory.

(e) Economics and the increasing use of operational research techniques 
are becoming a fundam ental part o f m anagem ent planning and o f the 
solution o f forest problem s at all levels.

Conservancy Plans are currently being developed.
Objectives are:
(a) To create a comprehensive Conservancy planning system as a link in 

planning and control between G overnm ent policy and H eadquarters 
decisions on the one hand and their im plem entation through forest 
w orking plans on the other hand.

(b) To facilitate the orderly devolution of authority  and responsibility to 
Conservators by H eadquarters while retaining adequate central control.
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The Conservancy Plan should thus fill a planning gap, because for some 
im portant m atters the Conservancy rather than the forest is o f necessity the 
basic planning unit (e.g. housing, mechanical equipm ent) and because other 
problems affecting a num ber o f forests in a region can conveniently be resolved 
in one Conservancy plan rather than in several forest plans.

They should serve:
(a) As a basis for program m ing and hence for budgeting.
(b) For the sensible and m ost profitable allocation of resources between 

Conservancies (e.g. planting).
(c) To identify current problems and enable decisions to be made m ethod­

ically in full consultation.
(id) To consider trends and anticipate future problems.
Thus they m ust be:
(a) Sufficiently inform ative to  enable H eadquarters to allocate resources 

between Conservancies in the best possible manner.
(b) Sufficiently comprehensive to enable H eadquarters to delegate the 

sanction of forest working plans to Conservators.
(c) Sufficiently specific to govern the preparation of forest working plans 

by district officers.
It is essential that the Plan should be considered as a dynamic plan written 

in full consultation with H eadquarters. I t should be a working docum ent 
forming an integral part of day to day management.

The consequences for Forest W orking Plans if Conservancy Plans are 
developed successfully would be a considerable simplification and shortening, 
and they could be sanctioned by Conservators.

The effect on forest research would be on the one hand a greater awareness 
o f particular needs for research with a clearer idea o f priorities, and on the other 
a wider and more purposeful and consistent application o f research findings.

T E A C H IN G  N O TE ON TH E  D ISTR IB U TIO N  OF 
TREES IN  BRITA IN  

By  H. L. ED LIN

Introduction

A large num ber of useful and ornam ental trees grow in Britain today; 
about 80 are common. This note ignores decorative kinds and rarities and 
deals with 23 tha t are either common natives or else widely planted in wood­
lands.

N atural woodlands (Section 1) no longer exist but sem i-natural ones 
(Section 2) survive over small areas in m ost districts. Four patterns of tending 
or planting have been superimposed on the natural scheme, thus:

(3) Coppices.
(4) Parkland Planting—mainly for ornament.
(5) Early Tim ber Plantations, 1575-1919.
(6) Recent Tim ber Plantations, Post-1919.
Tree distribution studies m ust therefore take account of history as well as 

geography. The pattern of land use—as in parks around landow ner’s mansions— 
m ust be considered, besides rural and industrial markets for fencing, firewood, 
and timber.
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The first questions should always be:
(а) Semi-natural o r planted w oodland ?
(б) I f  semi-natural, why have these trees survived here?
(c) I f  planted, by whom, why, and when?

1. N atural Woodlands

In prehistoric times m ost o f Britain was covered by natural woodlands. 
These arose through the spread, around 8,000 B.C., o f trees from  Europe, after 
the Ice Ages had ended but before the land-bridge had disappeared. The 
composition o f these woods varied at different climatic periods. A t the time when 
clearances for cultivation began, its broad com position was as follows:

(la ) O ak, Quercus robur and Quercus petraea, was ubiquitous over the 
British Isles, except for the far north of Scotland, but in the northern 
districts it did not extend far up the hills. Oak woods were however 
dom inant on all the heavier soils of valleys, lowlands, and the south.

(16) Scots pine, Pinus sylvestris, and (lc) Birch, Betula pendula and B. 
pubescens, throve farther north and higher up the m ountains than oak, 
and grew throughout Britain on more acid, poorer soils, usually 
typified by heather. Usually in mixture, with occasional stretches of 
pure pine or pure birch.

(k /)  Ash, Fraxinus excelsior, on limestone and other lime-rich form ations.
(le) Alder, Alnus glutinosa, in moist situations—streamsides, lakesides and 

dam p hillsides.
(1 /)  Willows, Salix  genus, various species grew in similar dam p places to 

alder.
(lg) Beech, Fagus sylvatica, confined to the south of England and Wales, 

not spreading beyond the M idlands. D om inant on chalk and limestone 
hills, including the Cotswolds, the Chilterns, and all the Downs of the 
south.

(l/i) Hornbeam, Carpinus betulus, confined to the south-east, mainly in Kent, 
Essex and the Thames valley.

(I/) Yew, Taxus baccata, over m ost o f the British Isles except for northern 
Scotland and its islands. Locally dom inant on chalk and limestone.

(ly) Elms, Ulmus, o f various species on good ground in lowlands and valleys 
as far north as mid-Scotland.

(Ik) Hazel, Corylus avellana, a widespread undershrub.
(1/) Juniper, Juniperus communis, forming thickets on acid heathlands in 

Scotland and also—by strange contrast—on alkaline chalk downs in 
southern England.

(1;tj) All other native trees were too few in num bers to form clear com ­
munities or woodland types. They occurred as individuals or m inor 
groups in the twelve types o f forest listed above. Examples are the 
limes, Tilia, and the poplars, Populus; both genera are restricted to 
England and Wales.

N O TE: Two trees now so well-established that m any people consider them  
native, were not found in natural woodlands. These are sycamore, 
Acer pseudoplatanus, and Sweet chestnut, Castanea sativa.

In natural woodlands all the processes o f growth proceed w ithout m an’s aid. 
Young trees arise through natural seeding, have their numbers reduced through 
m utual com petition, and die from  natural causes. Trees o f many ages and sizes
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are usually present together. Few natural woods were ever static; changes were 
slowly occurring, throughout their existence, from  one phase to  another. For 
example, an ageing wood o f oak might slowly change to  a younger wood of 
beech, through colonisation by beech seed and seedlings. Few natural woodlands 
were ever composed purely o f one sort o f tree; there was often a dom inant kind 
but it had many associates.

As explained later, no natural woodlands are now available for study. They 
can only form  a basis for theoretical com parison with semi-natural woodlands 
and man-m ade plantations.

2. Semi-Natural Woodlands

All the natural woodlands o f the British Isles have been altered to  greater 
or less degree by m an’s interference. The reserves of the N ature Conservancy, 
established only since 1953, are no exception. Interference has taken many 
forms, such a s :

(i) Deliberate clearance to win tim ber and firewood, followed by digging 
or ploughing the land to  raise crops.

(ii) G radual destruction o f seedling regrowth by grazing animals, so 
removing all the forest cover as the older trees died off.

(iii) Burning to  improve pastures.
(iv) Harvesting the tim ber of broadleaved trees on the coppice system, 

whereby growth is renewed by shoots from  cut-over stumps.
(v) Replanting, often with completely new kinds o f tree.
Semi-natural woodlands are of high value for study because they represent 

the nearest available approach to  natural ones. M ajor ones are limited in 
distribution, but m inor areas occur throughout the country. The m ajor ones are 
either nature reserves or form  valuable units o f large estates, as tim ber-producing 
woods, shelter for stock, or game preserves. M inor ones occupy land o f low 
farm ing value, because o f poor soil or steep slope; such land often form s strips 
or patches amid better ground.

Following the same general order as that for natural woodlands, their main 
distribution is :

(2a) O ak of semi-natural origin is widespread in small woods, growing, for 
example, in small glens, doughs, and dingles where poor soil or bad 
access render farm ing impossible.

(2b) Scots pine and (2c) Birch form  large natural woods in two main 
regions:
(i) Scottish Highlands

(ii) Heaths and commons of Southern England, notably in Dorset, 
Ham pshire, Berkshire, Sussex, and Surrey.

(2d) Semi-natural woods of Ash are found mainly on Carboniferous Lime­
stone in northern England, e.g. Yorkshire, W estm orland, the Peak 
District o f Derbyshire, the Wye Valley, and South Wales.

(2c) Semi-natural growth of Alder occurs along streamsides everywhere, but 
is commonly very narrow. Larger woods or carrs have been cleared and 
drained for farming.

(2 /)  Semi-natural Willow thickets, though widespread, are usually small; 
good ground has been put under farm ing use.

(2g) Large semi-natural woodlands of Beech persist on the Downs o f 
southern England, the Chilterns, the Cotswolds, and in South Wales.
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(2/z) Semi-natural Hornbeam woods are local to  the south-east. Examples 
are Epping Forest in Essex and scattered coppices in H ertfordshire 
and Kent.

(2/) Yew woods are local—mainly in valleys o f the limestones and chalk 
downs.

(2j )  Wych elm, Ulmus glabra, forms narrow  sem i-natural woods along glen 
sides in Scotland and northern England. O ther elms are confined to 
small patches o f rough land, or to  hedgerows. All good elm land is 
under the plough.

(2k) Hazel is local in the north  o f Britain, woods being com m on only in 
Argyll. In the south sem i-natural coppices occupy enorm ous areas on 
both  lime-rich and lime-free soils.

(2/) Juniper thickets survive on chalk downs in the south, and am id pine- 
woods o f the eastern Highlands, but hardly at all elsewhere.

(2in) Sycamore, Acer pseudoplatanus, an introduced tree, form s small 
natural woods in many districts with reasonably good soil. These 
arise through wind-borne seeding from  plantation trees.

Semi-natural w oodland may have arisen through colonisation o f abandoned 
farm land. This is m ost frequent in southern England where birch and Scots pine 
invade heathlands as soon as commons cease to be fully grazed. Oak, ash and 
sycamore invade similar under-grazed com m on land on heavier, clay soils.

3. Coppices

In the past there was a m ajor economic harvest o f broadleaved timber, poles, 
firewood, and bark for tanning leather, from  coppices or copses. I f  broadleaved 
woodland is felled, the regrowth from  the stumps form s smaller stems, far more 
num erous than the first crop. Cuttings were repeated at varying intervals o f 
years, usually between 7 and 20, according to  kind o f tree. The system is called 
coppicing, from  the N orm an French verb couper, to  cut. Its main m arkets were 
rural ones, but pit-props and tan-bark  supported town industries.

M uch natural w oodland was so treated for centuries. The N ature 
Conservancy has had to accept many coppiced woods—particularly oak in 
W ales—as the nearest available substitute for the natural forest. O ther coppices 
were purposely planted; the com m onest example is the introduced Sweet 
chestnut (Castanea sativa).

(3a) O ak  coppice, nearly all derived from  natural woodlands, is the m ajor 
type throughout the western regions o f Britain, and also in Ireland. 
F requent from  western Inverness-shire, south through Argyll, G allo­
way, the Lake D istrict, all Wales, Devon and Cornwall. Usually in 
glens and valleys am id hard rocks. Harvested until recent times 
(1939-1945 war) for pitprops, fence stakes, firewood, charcoal wood, 
tanbark. Now has hardly any commercial value, but may be cut for 
pulpwood, to  make cartons for packaging food, etc.

(2b) Birch coppice, th roughout central H ighlands of Scotland, locally in 
hilly districts o f England and Wales. Used for firewood and turnery 
poles; still a small demand. M ain value in Scotland is as winter 
shelter for sheep.

The pine element of birch/pine woods does not coppice.
(3c) Ash was formerly coppiced locally to  provide small, strong poles and 

firewood.
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(3d) M any waterside Alders have been coppiced for clog-sole tim ber— 
or charcoal wood for gunpowder, both m arkets tha t are now ended. 
Some are still coppiced for turnery poles.

(3e) Willow coppicing takes the form  of osier beds, cut over annually for 
basketry rods. Now rare except in the Sedgemoor district, around 
Langport in Somerset.

(3 /)  Beech was not regularly coppiced, but trees damaged by firewood 
cutting are com m on—and picturesque— in south-east England.

(3g) Hornbeam coppice is confined to Kent, Essex, H ertfordshire and 
neighbouring counties. Once firewood, now useless.

(3h) Hazel is the main coppice species of the south. Once valued for hurdle 
rods, bean rods, pea-sticks, thatching spars, etc., it is now virtually 
worthless, except as cover for game birds.

(3i) Sweet chestnut coppice is only frequent in K ent, Surrey, Sussex, 
H am pshire and Herefordshire. Still profitable and efficiently worked, 
to  yield hop poles and palings for cleft-chestnut fencing.

N o other trees are im portant as coppice, but a few are coppiced incidentally 
or locally.

Coppice-with-Standards is a variant in which tall “ standard” trees—usually 
oak or ash, are left to  grow to full tim ber size amid a coppice crop. Once 
im portant in southern England, now rarely seen.

M ost of the larger coppices are undergoing conversion to  plantation crops— 
(see later). Only Sweet chestnut is kept going commercially.

4. Parkland Planting

From  T udor times, around 1500 A.D ., to the present day, the owners of 
large country houses have beautified their surroundings by planting trees in 
parks. These are the ornam ental grounds also called “ policies” in Scotland and 
“ demeshes” in Ireland. Ornam ental trees often extend onto small woods and 
shelter belts.

Parkland planting is of exceptional value for instructional purposes because:
(i) Owing to  the general distribution of estates and landowners, parks 

can be found in nearly every district.
(ii) They are always on good land, and their trees have been widely spaced 

and well tended.
(iii) The variety of trees grown is usually wide, often very wide, and 

includes native and introduced species valued for both ornam ent and 
tim ber production.

(iv) Access is often easy, since many parks are now owned by local author- 
itites or public bodies such as the N ational Trusts.

N o attem pt will be made to  list all the trees likely to be found in parklands. 
All native kinds occur, and so does every reasonably common and hardy 
introduction. M ost parks include the finer introduced conifers, particularly 
Cedars, Cedrus, Wellingtonias, Sequoiadedron, from  California, and the allied 
Californian redwood, Sequoia. Am ong broadleaved trees, Horse chestnut, 
Aesculus hippocostanum, Robinia, Robinia pseudacacia, Walnut, Juglans regia, 
and London Plane, Platanus hispanica, are handsome introductions from  over­
seas.

Parkland planting has no direct economic objective; but by providing shelter 
and scenery it enhances the m arket value of mansion houses enormously.
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5. Early Timber Plantations: 1575-1919
The planting of trees to grow to full size as tim ber began, on a reasonable 

scale, in Elizabethan times, (circa 1575 A .D .), and has continued ever since. 
It was prom pted by shortage o f wood from  vanishing natural forests which 
could not be made good from  the small-stemmed coppices. Landowners devoted 
their poorer ground to  tim ber growing, and great areas were put under trees 
during the Enclosure M ovem ent o f the 18th century. Tim ber plantations 
established by private landowners during the past 400 years can now be found 
in all districts— except those with very fertile soils such as the fenlands of 
eastern England.

The num ber of tree species used up to 1919 was limited, the leaders being:
(5a) Oak. Planted on m ost estates, but on a large scale only in South and 

M idlands of England.
(5b) Pine. Scots pine was planted universally over small areas. I t became 

the m ajor species in Eastern Scotland and over heath lands in south 
and east England.

(5c) Birch, the natural associate of pine, has seldom been planted. It 
infiltrates into woods of all kinds as self-sown seedlings.

(5d) Ash plantations are local. M ainly in limestone districts o f England 
and Wales.

(5e) Beech was planted very widely. It is the m ajor tree of the chalkland 
plantations in southern England, and o f limestones in northern 
England, south-west England (Cotswolds) and South Wales. Also on 
fertile well-drained lime-free soils generally. Surprisingly, it was widely 
planted on Scottish estates and around Irish demesnes—always on the 
best available ground.

(5e) Sycamore was planted in all parts o f the British Isles, always on good 
ground. Particularly frequent in northern England.

(5 /)  Norway spruce, Picea abies, used on a growing scale from  the m id­
eighteenth century. Planted throughout Britain, but com m onest in 
Scotland.

(5g) European larch, Larix decidua, was pioneered in the Scottish H ighlands 
by the Dukes o f A tholl about 1775. It was eventually planted on 
practically every estate in the British Isles.

The seven trees listed above make up the great bulk o f “ landow ners” tim ber 
planting up to 1919. All o f them were planted in all districts, but some were 
naturally more prom inent in certain areas than others. This pattern dom inates 
the older crops—those now (1970) over fifty years old. As each is felled, the 
“ R ecent” pattern, described in the next section, becomes dom inant.

The economic objective of the early plantation was tim ber for rural and 
industrial use—poles, fencing, pit props and sawmill timber.

6. Recent Timber Plantations: Post-1919

The advent of G overnm ent organisations to  carry out and encourage tree 
planting for tim ber led to m ajor changes in the planting pattern for tree crops. 
The Forestry Commission had new ideas for its own woods, and these have been 
followed, where conditions made them a sound choice, by landowners through­
out Britain. Similar trends occur in Ireland.

The current (1970) pattern  of tim ber planting is this:
(6a) Oak is used only on the m ost favourable ground in the M idlands and 

south o f England.
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(6b) Scots pine. Widely used over the Eastern half o f Britain, but now giving 
way to  the Corsican pine which produces tim ber m ore rapidly. Chosen 
for difficult sites generally, because it tolerates poor soils and harsh 
climates.

(6c) Corsican pine, Pinus nigra variety maritima. Introduced from  Corsica 
and widely planted in the warmer and sunnier districts. The m ajor 
pine in south and east E ngland; used locally on the east coast of Scot­
land and in Welsh coastal districts. Fails to  thrive in cloudy, rainy, 
uplands, but resists smoke pollution near towns.

(6d) Lodgepole pine, Pinus contorta. Introduced from  A laska and British 
Columbia. Planted on a great scale in the cloudy and rainy regions of 
the north  and west. A leading tree in N orth  and W est Scotland, 
Galloway, Wales, and throughout Ireland.

(6if)  Beech. Still considered the best tree for chalk and limestone form ations 
in England and W ales; little used elsewhere.

(6g) Norway spruce. Widely planted in m ost districts except the dry south­
east. Im portan t in all western region.

(6h) S itka spruce, Picea sitchensis. Introduced from  Alaska and British 
Columbia. The leading tree for the better ground in the high rainfall
districts of the north  and west, notably in western Scotland, Wales,
and Ireland. Fails in the dry south-east.

(6i) European larch now rarely planted, because Japanese and hybrid 
larches grow faster.

(6/) Japanese larch, Larix kaempferi, widely planted in the west, especially 
Wales, because o f rapid early growth. Hybrid larch, Larix eurolepis, 
arising through cross-breeding with the European kind, grows even 
faster and is planted locally where supplies permit.

(6k) W estern hemlock, Tsuga heterophylla. Introduced from  British 
Columbia. Now planted throughout Britain as a replacement for slow- 
growing broadleaved crops.

(61) Douglas fir, Pseudotsuga menziesii. Planted in all districts over small 
areas o f really good land.

(6m) Cricket-bat willow, Salix alba, variety coerulea, is planted at wide 
spacings in eastern England, on fertile riverside land.

(6n) Poplars, species and hybrids of the genus Populus, are grown on similar 
sites, also a t wide spacings, mainly for m atch-m aking timber.

This Recent Tim ber Plantation pattern  is the main feature o f all the younger 
crops—those now (1970) under fifty years old.

These can be seen in all the national forests, both in G reat Britain and 
Ireland, and on all the progressive private estates. The economic objective is 
raw  m aterial for sawmills, mines, paper mills and factories making chipboard 
an d  similar m odern wood-based materials.
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DISTRIBUTION OF TWENTY-THREE COMMON TREES AND UNDERSHRUBS 

IN FOUR HISTORICAL TYPES OF WOODLAND
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N O TES: Parkland planting is om itted; such planting includes all the
trees shown, though only in small num bers, as specimen trees.

Entries in brackets indicate impossible situations.

Class
of
W oodland

N atural 
(Prehistoric) 
and Semi- 
N atural 
W oodlands

Coppices,
Mediaeval

Early
Tim ber
Plantations,
1575-1919

Recent 
Timber 
Plantations, 
Post 1919

Native timber trees—found  throughout Britain

Oak Com m on,
ubiquitous

Com m on,
ubiquitous

Com m on Few

Scots Pine Com m on,
northerly,
south-easterly

Does not 
coppice

Com m on,
ubiquitous

Com m on

Birch Com m on,
ubiquitous

Occasional None None

Ash Local,
limestones

Occasional,
limestones

Occasional,
limestones

Few

Alder Local,
streamsides

Usually
coppiced

None N one

Willows Local,
streamsides

Local, osier 
beds

Few Few*

Poplars Local,
streamsides

N one N one Few

Native timber trees— limited distribution

Beech South-east
only

Few Com m on,
ubiquitous

Com m on,
South

H ornbeam South-east
only

Com m on in 
South-east

N one N one

Yew Ubiquitous
m inor

N one None N one

Elms Local, m inor None Hedgerows None

* M ainly Cricket-bat willows.
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Class
of
W oodland

N atural 
(Prehistoric) 
and Semi- 
N atural 
W oodland

Coppices,
Mediaeval

Early
Tim ber
Plantations,
1575-1919

Recent 
Timber 
Plantations, 
Post 1919

Native Undershrubs

Hazel Ubiquitous Very common,
especially
south

N ot a 
tim ber tree

N ot timber

Juniper Local (Does not 
coppice)

N ot tim ber N ot timber

Introduced Broadleaved Trees

Sycamore (None) Few Common Few

Sweet
Chestnut

(None) Local,
South-east

Few None

Introduced Conifers— Common before 1919

Norway
Spruce

(None) (Does not 
coppice)

Common Common

European
larch

(None) (Does not 
coppice)

Common Local

Introduced Conifers— Not common before 1919

Corsican
pine

(None) (Does not 
coppice)

None Com m on, 
South and East 
England

Lodgepole
pine

(None) (Does not 
coppice)

N one Com m on, 
N orth  and 
West Britain, 
also Ireland

Sitka Spruce (None) (Does not 
coppice)

N one Very com m on in 
N orth  and West 
Britain, Ireland

Japanese
Larch
H ybrid Larch

(None) (Does not 
coppice)

Few Com m on,
especially
Wales

W estern
hemlock

(None) (Does not 
copppice)

None Local, old
broadleaved
woods

Douglas fir (None) (Does not 
coppice)

Few Local, better 
ground
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N IG H T  VOYAGE 

“ I m ust down to the seas again, to  the lonely sea and the sky”

John Masefield.

W hen shadows fall in fading light 
I  sometimes sit beneath a tree 
And let my m ind’s eye watch the night 
Indulging in wild reverie.

Then when the wind blows through the wood 
To rustle birch and poplar leaves 
I hear the sound o f breaking waves 
And my ship sails to distant seas

The church clock strikes up in the tower 
Eight bells a slow and m easured peal 
I m ust turn  to  and take a trick 
At binnacle and steering wheel

The night ja r  whirring in the fern 
To serenade the summer m oon 
Is now the hum o f dynamo 
Away down in the engine room

A woodcock croaking overhead 
O r squeaking bat that flutters past 
M ust be the chafing o f the ropes 
And wires against the radio mast

A roaring bull across the field 
Is siren warning us o f fog 
And hark! I hear a barking seal 
Or is it but a farm ers’ dog?

The cattle drinking in the brook 
Is water lapping on the hull 
And bubbling curlew on the heath 
Is changed to cry of herring gull

W ith darkening clouds a storm  blows up 
On my bare face I sense the rain 
A barn owl hoots . . . the p ilo ts’ launch 
‘Stand by’ . . . I ’m back in port-again.

R. J . J e n n in g s
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F O R E S T  P R O T E C T I O N

G R E E N  SPACES A N D  A IR  PO LLU TIO N  

B y  A. RA A D , M.Sc.

Reproduced by kind permission o f  the Institute o f  Park and 
Recreation Administration

The European Conference on air pollution held in 1964 in Strasbourg under 
the auspices of the Council for Europe pointed to the great im portance o f green 
spaces in the town for the regulation o f the town climate and for the purification 
o f air. In 1889, long before air pollution in our towns form ed a serious problem , 
the Viennese city builder Camillo Sitte called the town avenues and parks 
“ the lungs o f the tow n” . Did he only think of absorption of carbonic acid and 
yield o f oxygen in the vegetable world, thanks to which m an could breathe more 
freely, or was this m an far ahead of his tim e? He already com puted that in a 
tow n impossibly large green areas should be available to keep the oxygen- 
carbonic acid relation in balance.

In population agglomerations such big am ounts o f oxygen are consumed by 
the breathing o f m an and animal and by all the processes o f com bustion of 
industry, heating and traffic, while corresponding volumes o f carbonic acid are 
yielded, that green places in a town, o f whatever extent, cannot m aintain this 
balance. The total botanic life on earth  does provide for the oxygen-carbonic 
acid balance in the atm osphere but in a limited area this is not possible. The 
overall supply o f oxygen is such that it cannot be appreciably reduced by a 
concentrated consum ption of many millions of people with their breathing and 
all their processes o f com bustion. Some rough figures for G reat Britain may 
elucidate this.

A  1,090-yard-high air body above these islands, with an area of 97,600 
square miles, contains 65 milliard tons of oxygen. The 52 million inhabitants 
consume for their breathing 18 million tons annually and domestic animals and 
cattle 80 million tons. I f  the consum ption o f coal and oil is about 200 million 
tons the consequent consum ption o f oxygen is 600 million tons, giving an 
estimated total oxygen consum ption of 700 million tons.

Six per cent o f the country’s surface is covered with wood, thirty per cent 
with arable land and forty-nine per cent with meadows. I f  we calculate the 
production of oxygen moderately, at 500 tons per square mile per annum , for 
these green areas the ou tput is 100 million tons. So a shortage of oxygen of 
600 million tons is less than one per cent o f the supply available. Even if this 
shortage should not be directly supplemented by wind movements in the 
atm osphere it would no t be noticeable because the oxygen content is still 
higher than on a hill 600 feet high, on account of the air-pressure reduction 
there.

So, com pared with an oxygen supply of 65 milliard tons, a green space in a 
town of 7,500 acres together with 7,500 acres of private green area with a 
production of 30,000 tons of oxygen, does not play an im portant part. Neverthe­
less the words “ the lungs of the tow n” , which have become generally accepted, 
should still be used because the urban green spaces play such an im portant role 
in the quality of the air to be b reathed : a  field other than tha t of oxygen economy.

Pollution of Town Air
In our towns the air is strongly polluted by industry, domestic heating and 

traffic. This pollution varies according to  place and time, in which order of 
im portance they will be discussed.
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The am ount o f dust and soot brought into the air by industry is beyond 
im agination. For example, in W est G erm any a dust ejection rate has been 
com puted o f two million tons a year, m ore than  half o f it in the R uhr district. 
There 1,700 stations are engaged in measuring dust settling. They found average 
deposition of two to four tons a year with m axim um  values of 20 tons, which is 
4-5 lb per square metre. This figure becomes even m ore clear when com pared 
with a norm al dose o f granular fertiliser o f 0-2 lb and of com post o f 4-4-8-8 
lb per square metre.

New Y ork has an average dust deposition o f three tons per 2-5 acres annually 
and London one ton. The factory chimneys o f the Am erican steel centres each 
year bring six million tons o f coal dust into the air. In a city o f one million 
inhabitants 10,000 tons of rubber dust annually come into the air through the 
wear o f car tyres.

In the total dust content o f the air we distinguish three fractions:
nuclei of 0-001-0-2 micron, 
fine dust o f 0-5-10 micron, 
coarse dust bigger than 10 micron.

The nuclei are only subject to  the Brown m olecular movem ent and not 
gravity, so that they do not sink to the ground. They are not deposited in the 
lungs when man breathes, but breathed out for the greater part. The fine dust 
can penetrate as far as the alveoli o f the lungs. The bigger particles are detained 
by the mucous membranes o f nose and throat. M an uses for breathing 432 cubic 
feet o f air each day and in case o f physical exertion two to  ten times as much, 
so that even a slight pollution causes big am ounts of harm ful m atter to  penetrate 
into the hum an body. The following figures have been m easured:

nuclei 147,000 per c.c. in big cities
34,000 per c.c. in small towns 

9,500 per c.c. in the country areas 
dust 940 per c.c. over the ocean

270 per c.c. in big towns 
7-10 per c.c. in country areas

These figures may vary widely according to  m ethods o f measuring and 
circumstances o f place and tim e; their value is only o f com parative im portance. 
W ithout experimenting every townsm an knows tha t white snow soon acquires 
a grey top layer and that on cars standing still for some days one can write in the 
dust on the lacquer.

Gases
The figures indicating the volume o f gases brought into the air by industry, 

domestic heating and traffic are as alarm ing as those about solid and liquid 
substances. In  W est Europe there is an annual consum ption o f 550 million tons 
o f solid fuel and 280 million tons of oil products containing respectively 1% 
and 2-5%  sulphur. Their com bustion results in three million tons o f smoke and 20 
million tons o f sulphur dioxide. M otor transport consumes 45 million tons of petrol 
yielding 20,000,000 tons o f poisonous gases. In burning coal and fuel oil 0-85% 
is oxidized to sulphur dioxide on an average. For W est G erm any the production 
of sulphur dioxide was com puted at 400 tons per second. In the R uhr district 
there are industries bringing along 500 tons o f sulphur dioxide daily into the 
atmosphere. In Holland the annual production o f sulphur dioxide is 700,000 
tons and in 1970 this will be 900,000 tons. Even in the case of natural gas on a 
large scale, which contains hardly any sulphur, 700,000-800,000 tons of sulphur 
dioxide will be brought into the atm osphere in 1980. The poisonous gases include 
sulphur dioxide, am m onium  hydroxide, fluorhydric acid, chlorine, hydro­
chloric acid and carbon dioxide, while the exhaust gases o f m otor vehicles
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cause a pollution of carbon monoxide, ethylene, 3-4 benzpyrene, lead chloride 
and lead bromide. These last two substances are form ed through the additions 
made to  petrol to  increase the octane number. Ozone and peroxyacetylnitrate 
(P.A .N .) are the m ost im portant com ponents o f photochem ical air pollution. It 
is caused am ongst other things by incompletely burned m otor car and exhaust 
gases, converted in the atm osphere under the influence of sunlight and in the 
presence of nitrous vapours as catalytic agents into P.A .N . and ozone. These 
substances may cause serious damage to crops even in minimal concentrations. 
In 1960 the damage to horticulture in the U.S.A. created by this form  o f air 
pollution was estimated at 26 milliard dollars.

Radio-Active Air Pollution
Owing to the technical development of the atom  an increasing radio-active 

air pollution should be taken into account. Accidents in reactors cannot be 
deemed absolutely excluded. Reactors hardly allow radio-active m atter to 
escape as particles when normally operated. Slight am ounts o f volatile radio­
activity do escape, however, principally o f the rare gas character. Some atom  
species of radio-active rare gases break down again into radio-active auxiliary 
products, mostly o f a non-volatile character. Solid and liquid radio-active 
particles may behave, dependent on size, compactness, form  and condition of 
surface, as air pollution through dust. The volatile radio-activities only undergo 
the Brown movement and are not subject to gravity. They m ust be absorbed, 
however, into dust particles and then follow the ways of these particles.

In 1957 a medium reactor accident occurred in Windscale. On that occasion
22,000 Curie radiojodium  came into the atm osphere. The infection could 
penetrate into the hum an organism via the food-chain: meadow-grass—cow—milk. 
In an area of 193 square miles strict restrictions were necessary for the cattle 
industry and more than 250,000 gallons of milk were destroyed. Traces of this 
ejection of radiojodium  could be measured all over Europe.

A result o f the various kinds o f air pollution over industrial and urban 
agglomerations is a clearly perceptible haziness of the sky, toning down sun and 
light, m aking the sky less blue and obstructing a great part o f the ultra-violet 
rays. In  many big towns we know tha t there is less sunshine and m ore fog than 
in the surrounding country. Such strong centres of air pollution encourage the 
form ation o f mist under certain atm ospheric conditions, in which the poisonous 
gases—sometimes also in certain com binations that are even more harm ful to 
the health of man owing to the separate com ponents—dissolve in the mistdrops 
and attain  even higher concentrations in them when the fog is persistent. So 
some very serious fog catastrophes could happen. In the M aasdal in 1930, in 
D onora in 1948 and in London in 1952 air pollution caused more than 4,000 
fatal casualties.

The influence of a “ norm al” degree o f air pollution—as present in all big 
towns— on the health of man is not so conspicuous, but an adverse effect has 
been found by medical men for all forms of air pollution. Everywhere measures 
are being taken to  fight the evil at the source of dirt. These problem s are not 
considered here. In spite of precautionary measures taken there will remain a 
considerable air pollution bu t I am only concerned here with air pollution and 
green spaces.

The Influence of Air Pollution on Vegetation
Harm ful actions of air pollution can be more clearly shown with regard to 

vegetation than in respect o f m an and animals. U nder norm al conditions in 
big towns, where the influence on the health o f man is still little noticeable 
damage to vegetation can be clearly seen already.
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In the year 70 Plinius wrote already in his “ H istora naturalis” about the 
damage by smoke. He reports that vegetation was dying away in the vicinity of 
smelting works. From  this we learn that harm ful air pollution for vegetation is 
already as old as the production o f metal from  ores and minerals. M etals are 
mostly found as sulphides so that sulphur dioxide was liberated in the smelting 
works.

In 1895 and 1905 the Agricultural University at W ageningen, Holland found 
much damage caused to horticultural industries by factory smoke which resulted 
in a petition of 22 horticultural industries to the M inistry of Agriculture for an 
indemity against damage caused by fluorhydric acid to lettuce, endive, potatoes, 
pears and red beets. H orticulture around industrial areas of the large towns in 
western H olland suffers considerable damage rather frequently nowadays to 
crop production, to such a degree that certain cultivations have had to be 
transferred to other areas. In the U.S.A. and in Europe many cases are known of 
thousands of acres o f conifers dying away as a result o f pollution by industrial 
gases.

The adverse effect of exhaust gases o f m otor cars is illustrated in the following 
example. In several squares in Paris there are wonderful paulow nia trees. 
Flowering was norm al until 1927 and then decreased through the falling off of 
unopened buds. In 1940 flowering had practically come to an end. Between 
1940 and 1947, however, when there was little m otor traffic on account o f the 
war, the trees were flowering beautifully again. A fter 1947 flowering was reduced 
to zero again within a few years. These phenom ena are attributed to the action 
of carbon monoxide and ethylene which laboratory tests have proved caused 
unopened buds to drop. The same substances are obviously also responsible for 
the bad state of health of the trees, notably limes and maples, on many Paris 
boulevards. The plane trees alone show no signs o f dying away and make a very 
sound impression ju st as they do in London.

These examples of the adverse effect o f polluted air on botanic life makes one 
think about the possible influence of such poisons on the total biological com ­
munity, in which we consider ourselves to be the m ost im portant species. Having 
discovered considerable damage to the vegetable world the concentrations 
responsible have been determined for all kinds of crops. For example, lichens 
found everywhere on trunks die with sulphur dioxide concentrations of 0-035 
p.p.m . (particles per million c.c. per cubic metre). Algae and lichens are m ost 
sensitive, which is understandable in view of their physiology as epiphytic plants.

In large parts o f West Europe the lichen flora has suffered due to the loss of 
the most sensitive species; hardly any lichens are to be found in and around large 
towns. This absence clearly demarcates the area infected. A certain gladiolus 
variety shows damage with a fluorhydric acid concentration of 0-0001 p.p.m ., 
beans, petunia and Poa annua with a biochemical pollution of 0-01 p.p.m ., 
tom atoes with an ethylene pollution of 0-1 p.p.m.

So botanic life suffers severely from air pollution. Because people are worried 
now about the health o f man owing to the increasing air pollution, interest has 
been focussed on this problem in the last few years and research into the influence 
on plants has developed. If people had been as sensitive as plants the fight with 
air pollution would have started half a century ago.

The Influence of the Vegetable World on Air Pollution
Though vegetation itself, as a m atter of fact, is damaged by air pollution, the 

plant may also exercise a not unim portant influence for the better on air purity. 
Air naturally contains less dust, smoke, bacteria and waste gases in the green 
places because o f the absence there o f chimneys and traffic. M easurements taken 
in the Cham ps de M ars in Paris showed a much purer air there than  in the 
surrounding urban area.
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N ear the main railway station a t Frankfurt-am -M ain 18,000 dust nuclei 
were measured per air unit; in the Rothschild park  o f 10 acres this was 1,000- 
3,000. In streets planted with trees 3,000 dust particles were measured against
10,000 to  12,000 in streets w ithout trees in the same urban  area. The m ore the 
town is intersected by green spaces and avenues the greater are the clean parts 
in the town and the lower the town average of air pollution.

All plants, especially trees and shrubs, have the ability o f filtering con­
siderable am ounts o f dust in solid and liquid form  from  the air, particularly the 
finer particles o f the dust, including the tar and oily products. Leaves and twigs 
retain dust particles owing to the adhesive properties o f their very fine hairs, and 
through electrostatic charging particles cling to  the leaves. The bigger particles 
are washed down by rain-showers to the earth; the particles more strongly 
attached to the leaves generally remain there the whole season, ham pering the 
assimilation function of the leaves. They fall to  the ground with the leaf in 
autum n and rem ain there harmless.

The absorption o f dust is dependent upon the position o f the leaf and the 
nature of the leaf surface. Robinia absorbs little, while Populus alba and P. nigra, 
Betula, Tilia and Ulmus absorb very much dust. Particles smaller than 40 micron 
stick even to leaves in a vertical position with a relatively sm ooth surface till the 
rain washes them down. Bigger and heavier particles cling to  rougher leaves 
held in a more horizontal position or fall to the ground through gravity due to 
the relative calm am ong the trees.

H orizontal pavements and vertical walls o f buildings encourage frequent air 
vortices which cause the dust to whirl up constantly so tha t m an may inhale it 
again. Trees and shrubs break this whirling completely so that dust once settled 
remains on the ground w ithout danger and it may penetrate into the ground 
layers during rain. An even, close-cropped lawn retains alm ost completely dust 
settled on it. The absorption o f dust by trees may be very great. Two acres of 
lime trees may retain 372 lb o f dust per day and 42 tons per season. For a spruce 
wood this is 30 tons and beech wood 68 tons. I t stands to  reason that those 
edges o f clumps of trees exposed to  the source of infection absorb m ost of it. A 
plantation 30 yards deep gives an almost complete interception of dust; but 
100 to 300 yards of depth is preferred.

Conifers would be m ost valuable for the filtration o f dust both in summer 
and winter but their evergreen nature causes them to be less resistant to the 
pollution on the surface of the leaf. After some years the pores become clogged 
in such a way that the leaf can no longer assimilate and breathe and then the 
tree will die away. Deciduous trees are to be preferred in the m ost exposed 
sites with conifers as the second line o f defence.

The cleaning action o f plants for air pollution through gas is considerably 
less than for dust. The pores can indeed absorb part o f the sulphur dioxide from 
the air and detain this. Sulphur content in plants grown in air polluted with 
sulphur dioxide was measured at a level twice to  three times as large as with 
plants grown in clean air, but a strong pollution is definitely not completely 
intercepted.

In consequence o f too high a sulphur dioxide concentration the leaf itself 
also dies. In a large leaf sulphur dioxide can be better spread, it is true, and 
neutralized as anion in a certain degree to sulphates and further to organic 
sulphides with the cations absorbed from the ground (potassium, calcium, 
magnesium). So the better the state of health o f the tree the more it feels at home 
in the place. The better the state of nourishm ent of the soil the better the 
neutralization, the less damage to the leaf and the more sulphur dioxide can be 
absorbed. So with the help of good soil and fertilizers if  necessary, and the choice 
of naturally resistant trees, the greatest possible effect can be reached for sound 
growth and for the possibly useful actions the tree has to accomplish.
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A lthough the activities o f trees, as far as the interception of poisonous gases 
from  the air is concerned, m ust not be exaggerated the following examples are 
nevertheless striking. A  factory in G erm any ejected gas containing sulphur 
dioxide and dust containing lead. A t a distance o f 100 yards from  the factory 
against the slope was a beech wood 100 yards deep in which 1-7 p.p.m . sulphur 
dioxide was measured. Beyond the beech wood there was an undam aged spruce 
wood. A fter the beech wood had been removed the spruce wood died in a short 
time.

In  a wood acting as a screen between the industrial area o f R otterdam  and a 
block of houses alternate rows o f alders and larches were planted on tha t edge 
facing an oil refinery. The alder is unaffected while the outer rows of larch are 
strongly affected by sulphur dioxide. The less exposed rows fare better and after 
20 yards from  the w ood’s edge the effect has practically disappeared. In the 
same area it was found that young beeches alternately planted with young alders, 
both 20-28 inches high, died. The following year when the alders had grown up 
to 60 inches the beeches replaced in between them  grew fairly well.

I t  appears tha t a very light screen o f a few rows of still young trees may give 
an im portant and early protection. It should not be assumed tha t this useful 
action consists of the complete interception, or reduction to  harmless values, of 
the poisonous gas. The protecting influence in these cases m ust consist in the 
action of the plantation to  mix the gases and the air in such a  way tha t the 
poisons are diluted to harmless concentrations. This is the m ost im portant 
action of clumps o f trees.

In the R uhr district it was found th a t in a wood strongly exposed to  air 
filled with sulphur dioxide the content in the tops o f the trees was 40%  less 
than that above the wood. The latter only allows partial penetration and guides 
the greater part over the wood. To carry out this function properly it is necessary 
that the wood should not to  be a closed block o f trees of the same height. In 
such cases the current of air is guided alm ost unhindered over it to come down 
again behind the wood. The ideal type of wood to  fight against air pollution in 
flat areas is a rather open wood, or parkland, where the current o f air can 
penetrate between the tops of varying height and through and over the under­
growth o f shrubs and herbs. This should be followed by an open field and after 
that a further cluster o f trees.

In the tops and the underw ood the strongest wind is reduced to  velocities of 
4 yards per second, thanks to  which a great part o f the pollution will either sink 
to the ground through gravity or adhere to leaves and branches. The pollution 
through gas remains in the air, however, but is fully mixed with it by all obstacles 
in the wood so tha t there is everywhere a lowest possible concentration. The 
same action occurs over the tops o f varying heights. Thanks to  this so much 
turbulence is caused tha t mixing is also complete. The density degree o f the 
plantation from  0-4 to 0-6 probably offers the best results.

The present style o f the layout of big parks in the towns, with considerable 
wooded parts intersected by playing fields and other open ground, satisfies 
fairly well the design desirable for best possible action against air pollution.

Very resistant kinds o f trees m ust be planted on the m ost exposed places 
and the resistance of poplar, alder, willow, oak and plane trees is good. In the 
second line o f defence Pinus nigra austriaca shows itself to  be fairly resistant. 
Opinions about the resistance of the various kinds o f trees differ strongly, 
because they may react quite differently to the various gases or com binations of 
them while many crops seem to be injured m ore by a high concentration of 
poison during a short period than by a low concentration during the whole year.

As radio-active fall-out is tied to  dust it is evident tha t the great action of 
woodland on dust filtration applies in the same way for the filtering of radio­
active particles.
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In the years of the great atom  tests twice to four times as high a radio­
activity could be measured on trees on the weatherside than on the leeside. A 
lawn on a plain open to the windward side had a radio-activity five times as 
high as a similar lawn in the lee of a woodland. In Novem ber, 1958, when radio­
activity was high, one measured on the weather side of a w oodland a radio­
activity 32 times as high as that on the lee side. At the same time it was found in 
south G erm any that a district with many green spaces had only 56% of the 
radio-activity of a strongly exposed place in the same town.

Tests with radio iodine, one of the auxiliary products of radio-active gases, 
have shown that this substance is strongly absorbed from  the atm osphere by 
trees; guided via the pores, and probably also via the cuticle to the inner part o f 
the plant, it is stored harmless to  man and loses quickly its harm ful action. 
Protection by trees cannot replace technical protection. But a decrease in the 
supply of radio-active m atter o f about 30 to 50% caused by a wood, may 
contribute in certain cases to the m aintenance o f hum an health and life.

Some of the influences exerted by the green spaces in towns still play a role 
on the air movements in and over towns and so on the substances carried along 
by this moving body of air. This situation only holds good for towns with a 
strongly continental climate where in summer, during prolonged high pressure 
periods, there are high tem peratures during absolute calms.

The dead m aterial o f roofs, walls and streets is heated most and produces a 
rising air-current that m ust be supplemented from cooler green spaces and from 
the edge o f the town along the ground. The cool and clear a ir from large green 
spaces moves under the hot and “ dirty” air. Air flowing from the edge o f the 
town should not be obstructed by contiguous buildings. Green spaces reaching 
from  the edge o f the town to the centre facilitate the flow of this pure air. Wind 
velocities of some yards per second will, however, fully dom inate these weak air 
currents. N arrow , bare streets may increase wind velocities so that the air is 
strongly loaded with dust and on street corners strong whirlings may be caused. 
Trees and shrubs break these whirlings so that the dust is intercepted and can 
settle.

Town Planning Aspects
From  1327 already town planning measures are known with regard to air 

pollution. After the fire in M unich it was prescribed, when reconstructing the 
city, that industries causing reek and noise were to be assembled in separate 
alleys as the Farbergasse, Ledergasse and Schafflergasse. In some towns in the 
U.S.A. “ unpleasant” industries were concentrated in certain quarters o f the 
town in form er times. The great English scientist John Evelyn suggested in 1661 
the transfer of all industries using coal to an area downstream  from  Greenwich, 
while on the weather side of London areas o f arom atic trees, shrubs and herbs 
were to be planted.

From  the foregoing considerations some town planning recom m endations 
can be developed:—

(1) industrial and housing areas should be apart;
(2) industrial areas should be located down-wind from  housing and 

recreation areas;
(3) industrial areas should be separated from  the housing areas by wide, 

green belts;
(4) an alternation of high, medium and low buildings to prom ote turbulence 

should be developed, although it should be borne in mind that they 
should not be directly connected, because chimneys of low buildings 
cause nuisance to  upper storeys of high domestic buildings. Tall housing 
developments should not be located to the leeward o f areas producing
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industrial gases, as in such cases, a t a height o f about 90 feet, a much 
higher concentration o f pollution is found than nearer the g ro u n d ;

(5) housing areas should be laid out intersected by green spaces;
(6) the urban green spaces should not be laid out too  much in separate parts 

but assembled in big complexes. Local parks should be kept so small that 
as many green spaces as possible can be concentrated in parks in larger 
units.

(7) sports grounds should be laid out in connection with the space for 
passive recreation to  obtain the largest possible green spaces; this will 
give air available for sports and games with their strongly increased 
breathing;

(8) children’s playgrounds should definitely not be laid out along streets 
heavy with traffic but in the green spaces;

(9) all streets should be planted with at least one row of trees and if  possible 
with wider green patches.

(10) the green spaces should penetrate uninterruptedly from  the edge o f  the 
town to the centre and should be connected with each other radially. 
The pedestrian traffic should follow the same pattern ;

(11) large thoroughfares should be diverted round the town centre;
(12) crowded roads should be as much as possible w ithout cross roads and 

“green waves” on thoroughfares should allow the traffic to  flow as 
smoothly as possible, w ithout producing exceptionally many exhaust 
gases through the alternation o f stationary periods with acceleration;

(13) along the thoroughfares p lantation should be on a large scale o f such 
an open character that the air can penetrate into the p lantation and is 
not forced to  go over it;

(14) in the building regulations o f all towns provisions should be inserted 
for m aintenance and laying out o f green spaces on private building 
grounds; this has been done in an excellent way in the Paris town 
planning regulations.

The large cities are the centres o f the world whence strength and wisdom 
should come to guide m ankind. The green spaces should give m an the sur­
roundings in which to  live, to  work, to breathe, to  be healthy; to be man.

SNOW  STORM  IN  D ELA M E R E  FO REST 

B y  W. A. BOLLARD 

Forester, North West England

Delamere Forest and its immediate vicinity o f mid-Cheshire suffered a 
rem arkable fall o f snow on 5th February, 1968 and I feel tha t it should be put 
on record.

I was working in the nursery a t the time and snow began to  fall at 3 p.m . in 
large flakes but thinly. For some time, the ground remained uncovered but 
gradually became white and at 4.30 p.m. we all left for home, cutting tracks 
with our vehicle tyres through the thin snow cover.

I live in a house on the edge of the forest with large m ature Scots pine, oak 
and birch all round and acres of forty-year-old Corsican pine and m ore m ature 
Scots pine within half a mile.

E
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A t frequent intervals during the evening, I went to the door and always the 
snow was falling thickly but very gently as there was no wind at all. A t 7.30 p.m ., 
I decided to shake a six-foot-tall cypress tree which was twenty yards from  the 
door and whose leader was already touching the ground through the weight o f 
snow upon it. I had to wear wellingtons as the snow was already nine inches deep. 
A t 8.30 p.m., I  was again at my door and there were further developments as the 
snow fell as fast, as thickly and as gently as before. N ow  and again, through the 
deathly stillness, there would be a crack like rifle-fire, often a riving noise and 
then, after a pause, there would be a dull thud as the snow shed from  an over­
loaded branch hit the ground. These noises continued throughout the night. 
By the following m orning at day-break the snow had ju st stopped and no less 
than 18 inches had fallen. As my son and I cleared the drive to the road with 
shovels, a branch in an old Scots pine cracked above our heads showering more 
snow down.

After clearing the drive, my son and I proceeded up the public road, which 
passes through the wood adjacent to my house, and cleared it o f all fallen 
branches—no small task as the snow was deep, clinging and very wet, making 
the jo b  heavy and uncom fortable.

Returning home, I  changed my wet clothes before forcing my van, suitably 
weighted with sacks o f soil, onto the main road and proceeded four miles to  the 
main block of Delamere Forest.

For the rest o f the day, all men were fully occupied clearing limbs and 
branches off the main roads, which unfortunately are all more or less bordered 
by a  very old mixed amenity belt where fairly extensive snow-break occurred. 
N o t only had the public roads, alm ost all reduced to  single tracks by fallen 
boughs, to be cleared, but also the telephone lines which often had branches 
hanging upon the wires. Later all the forest roads had also to be cleared of 
fallen branches.

Only later was it possible to  appreciate the extent o f the damage. Throughout 
the Forest, oak and birch had branches ripped out o f their tops or were bowed 
over by the weight o f snow so far that, even a year later, the trees had not 
returned to  norm al and in fact, probably never will. The pines, which are the 
main species in this forest, had suffered very severely—many having branches 
snapped off, either falling to the ground or hanging, so tha t the following August 
I was asked by a public visitor why the trees were dying at the top. Others were 
bowed over perm anently and others snapped off a t some weakness at various 
heights from  the ground.

Certain areas o f the forest where the snowfall was heaviest had so many 
m utilated trees tha t it was necessary to  fell and remove them. Elsewhere the scars 
o f this snowfall will remain for many years to come. The extremely severe 
damage suffered by the birch is if anything, beneficial, as it has relieved the 
adjacent trees.

Some time after this rem arkable fall o f snow at Delamere, I was reading the 
Forestry Commission Journal N o. 17, April 1938, when I came across an 
article called Snow Storm in the New Forest by D. W. Young. As I read it, I 
could alm ost visualize th a t storm  he described as being the same that happened 
at Delamere, as the snowfall (18 inches), conditions and resultant damage were 
almost identical.

I would like to  conclude by repeating word for word M r. Y oung’s final 
paragraph.

“ I t is to  be feared there is nothing to  be learned from  the experience. I f  the 
tem perature had been a few degrees higher it would have been sleet and would 
no t have lain. I f  it had been a little colder the snow would not have clung as it
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did, and had there been any wind the snow would not have been allowed to 
accumulate in any case. One can only be thankful tha t such a  com bination of 
meteorological circumstances can occur only occasionally” .

A P PR E C IA T IN G  N A T U R E

“ G o forth, under the open sky, and list to  N atu re’s teachings” .
William Cullen Bryant

I hear men say tha t woods o f spruce and pine 
Are silent dull and colourless, so drear 
T hat you may walk beneath their shade in spring 
Yet see no living creature move, nor hear 
The arpeggios o f linnet, warbler, thrush 
From  hazel twig or top  of blackthorn bush.
But reader, come with me for I can show 
You fascinating things where fir trees grow.

Look closely at that old decaying stump,
A pile of dry spruce needles throbs and heaves 
W here black and red wood ants have made their home,
And laid a million eggs am ongst the leaves.
W hen heavy hum an footfall sounds the alarm,
And warns them  tha t their queen may suffer harm ,
Their habitat they instantly defend,
Ejecting acid from  their hinder end.

Those shreads of bark, that heap o f woody chips 
Beneath the old dead spruce beside the ditch,
Hewn from  the dried out limbs and hollow bole,
By yaffle seeking grubs and nesting hole.
His mocking laugh, the drum m ing of his bill 
Rings through the wood like some pneum atic drill,
In undulating flight he’s often seen 
A flash of gaudy red and shimmering green.

Suspended on a limb above your head 
And swaying in the breeze, there hangs a nest 
O f lichens, wool, and feathers woven close 
By m aster craftsm an, who, with golden crest 
And olive plumage, hunts each fissured ridge 
O f wood and bark, for spider, insect, midge.
His voice a tinkling trill you’ve often heard 
Exceeding loud for Europe’s smallest bird.

N o colour in these w oods? W hat of the glint 
O f setting sun on pine bark, or the tint 
In rhododendron of the deepest dye 
Against the glory o f the m orning sky,
The copper larches and the glaucous hue 
O f sombre Sitka spruce, the yellow and blue 
O f great ti t’s plumage, or the coal-black crow,
The shell o f pigeons’ egg as white as snow.
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Each tu ft o f grass, each tree, each branch and shoot 
H olds or conceals some tiny living brute,
Some insect tha t was hatched and given birth 
A minute creature o f this complex earth.
Thus you may see that far from  being dull 
Coniferous woods are singularly full 
O f interesting things not in the book,
Y ou’ll find them  if  you’re curious and look.

R .  J .  J e n n i n g s

Notes: The yaffle is the G reen W oodpecker, while E urope’s smallest bird 
of course the goldcrest. Ed.
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B IR D  L IF E  O F T H E  B O R D ER  FORESTS 

B y  W. L. M cCAVISH 

C hief Forester, North East England

1. T H E  B IR TH  O F A FO REST

As far back as the year 1925, when Britain was sadly depleted o f its reserves 
of tim ber by W orld W ar I, Sir Roy Robinson, later chairm an o f The Forestry 
Commission, stood upon the heights o f Bolts Law, situated upon the area that 
is now known as Chirdon Forest. He rem arked, “This would m ake ideal planting 
ground, and could become one o f the largest forests in England. T hat is if  we 
can acquire the land for the planting of trees.”

Little did we th ink  tha t those words would come true, and tha t many, 
myself included, may never have set foot in the N orth  Tyne valley to become 
one of so many Foresters who are able to  say, “ I  was one of those who helped 
in the creation of w hat is now the largest m an-m ade Forest in E urope.”

It was in the autum n o f 1937 that I received instructions to proceed to Tarset 
to take over the duties of Forester upon Chirdon Beat, which was then a newly 
acquired area, where planting was to commence the following year.

I set off from  a forest in Yorkshire with a feeling o f pride in my heart at the 
thoughts tha t I  was at last to be in sole charge as Forester, my first w ith the 
Forestry Commission. I was met by the then D istrict Officer of Division I, 
N orthum berland and D urham , M r. G. L. Batters.

It can be visualised how sparsely populated the district was, when I say that 
it took m ost o f the day to  find a place where I could be accomodated.

I then had to  purchase a bicycle to  enable me to get to  the area upon which 
most of my work was to take place. This m eant proceeding up the narrow  road 
that led to  the Bower Farm , a noted place in history with connections with 
Bowery C harlton, o f the Border raider days. A t the time o f my arrival, the area 
to be planted was still being farmed, and carried a stock o f sheep and store 
cattle. From  the Bower Farm  onwards lay a cart track, which made its way up to 
Hopehouse, a lonely farm  about five miles off the beaten track. A fter travelling 
for about three miles, I  noticed a rather high ridge and made my way tow ards its 
summit. Little did I  know tha t I was standing upon the same height where stood 
the future Chairm an o f The Forestry Commission in 1925.

I t was an awesome sight, not lacking in beauty. As far as the eye could see 
in all directions, there stretched open m oorland of blue m oor grass, with patches 
of ling heather peeping through, ju st managing to survive against the heavy 
grazing of the animals feeding upon the area.

M any depressions were veritable quagmires where one feared to tread. In 
the early days we termed such areas as unplantable, as little was known of 
mechanical means o f cultivation, to prepare ground for planting, and all 
drainage was carried out by hand. These areas were left unplanted, until 
mechanical means o f draining came into being years later.

It may give the reader a little m ore insight into the wildness and remoteness 
o f some o f these areas to  note some of the names upon the m ap, such as: Bellcrag 
Flow, D row ning Flow, D eadw ater Fell, K ielder W aste, and many other such 
names. In later years, many tractors were to  become hopelessly bogged down 
until they were practically out o f sight, while trying to  drain them.

On the other hand there were large outcrops o f rock which stood out like 
sentinels here and there throughout the area, many nam ed after some noted man
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of the Border regions, such as Jock’s Pike, Sandy’s Pike, Ellis Crag, M uckle 
Jo h n ’s Crag, H arry’s Pike, and many others. M any crags gave me an idea of 
the birds which had, or did inhabit the particular spot, such as M erlin Crags, 
Ravenshill, H awkstone Pike, Ravens Crags, M any names such as these are 
quite com m on in this Border area, and these confirm a certain wildness to  its 
character.

2. BIRDS O F T H E  O PEN  M O O R LA N D

In this particular era, the game shooting was really at its best, and I  can well 
remember the many coveys of red grouse which rose in the air upon one’s 
approach, or their continuous calling, which sounded as if  they resented any 
presence but their own, and kept telling you to  “ G o back” . It was quite norm al 
in those days for the shooting tenant and his party  to  bag in the region of 150 
brace o f grouse in one outing, and indeed they expected tha t quantity  or looked 
upon the shoot as deteriorating.

The black grouse, or blackcock as they are sometimes termed, though the 
la tter name applies to the male bird only, were abundant. The female bears the 
title o f grey hen, why, I do not know, as she is m ore o f a brown colour in keeping 
with her surroundings, and m ost difficult to  find when sitting upon the nest. 
Flocks o f up to fifty in num ber were seen flying from one point to  another, or 
roosting in the scrub birch and alder which flanked the Chirdon Burn, and I 
have seen as many as twenty-five birds sitting upon the garden wall o f the 
Bower House, looking very much like the scene one sees at a shooting gallery 
upon a fair ground. These birds at least livened up the day, for apart from  the 
postm an, or once-weekly visit of the travelling grocer, they were the only 
visitors tha t my wife saw.

These birds were at tha t particular time classed as vermin on account o f the 
damage they w rought to  the young buds o f newly-planted trees. They paid 
particular attention to  the Scots pine, and it was mainly due to this damage, 
and the presence o f a great num ber of rabbits, tha t I received permission to 
carry a shotgun to  reduce their numbers.

I can well rem em ber my first shot a t a blackcock, which can be a very difficult 
bird to  bring down, and also a wary one. Like the crow family they tended to 
have one o f their num ber on look-out duty, to  give w arning of one’s approach. 
It so happened tha t while playing football I injured the cartilage of my knee, and 
this as far as I was aware had healed up. I t  was one evening tha t I had crawled 
up unawares to the blackcock, and took  my first shot a t one upon its lekking 
ground, as they always visit these areas at this season, and not being a Class A 
m arksm an, I wounded it. It was what one would term  a runner and so I also 
started running. I  was fast catching up with the bird when off went the cartilage 
o f my knee once more, so tha t I myself was rolling in agony on the ground, 
accompanied by a blackcock in similar state.

He succumbed to his injury, while I had to  get the cartilage back in its right 
position. This I did, and bore a great deal of sympathy for the unfortunate bird. 
To any onlooker this would have seemed a rather hum orous situation and I 
was so glad tha t no-one had seen me.

The lekking time for these birds is in early May, and is a sight w orth rising at 
daybreak to  see in its full glory, the babbling noise of the male birds as they 
form  into a circle, hold sham fights, and display their tail feathers in an effort to 
a ttract the females, who sit in the centre watching and choosing the m ate they 
desire for tha t occasion.

The golden plover is indeed a strikingly pretty bird, and unlike the lapwing, 
prefers the rem oter parts o f the moors. They were to be seen flying in groups of 
about six at a time, and again did not flock together so much as the lapwing, or 
“ peeswip” as they are known locally.
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It was a happy experience to be out early upon a spring m orning, listening to 
its high draw n out “ peep” , a plaintive and melancholy note, which seemed, at 
least to my mind, as if it was telling me tha t only it and I were present in the 
vast remoteness all around us.

I have only seen one hawfinch in the Border Forests and I considered myself 
lucky to  see it one m orning near Allery Bank Farm , sitting upon a haw thorn 
tree and feeding upon the haws in the m onth o f Novem ber. Occasionally a bevy 
of partridge were seen, but these birds preferred the lower-lying arable land of 
the valley down which flowed the N orth  Tyne river.

M erlins were to be found upon m ost rocky outcrops, generally in an in­
accessible place, and were fairly common.

Their sharp “ chat” call gave them  away but to see these birds in flight, or 
after their prey, made one wonder with adm iration, at the speed tha t they struck 
at their prey, often an unwary grouse.

Peregrine falcons were also present, though not in great num bers, and 
tended to stick to their favourite haunts around W hickhope Linns, Christian- 
bury Crags, Ellis Crags, and C hattlehope Spout, where they could be seen quite 
often.

These birds were used quite a lot in olden days, mainly before the days o f the 
shot-gun, for a form  of sport called falconry.

Snipe were often flushed from  some rushy m arshlands such as previously 
described and in the evenings, especially when the m ating season arrived, the 
drum m ing of their wings in the air sounded very ghostly to anyone not 
acquainted with the noise. W hat a bird to shoot! He certainly tests the m arks­
man, as upon being flushed, he goes off skimming ground level on a sharp 
zig-zag course.

The curlew was very com m on in the 1930’s, and arrived regularly from  the 
mud flats of the river estuaries every year as regular as clockwork, and always 
gave the signal tha t spring was in the air. A t this particular time the eggs, as 
large as hen eggs, were often collected, being considered quite a delicacy to eat. 
Curlews were often shot for their food value when upon the m ud flats. I always 
termed this bird “ The W atchm an o f the M oors” , and have m any a time sat and 
watched this b ird’s antics.

W hen he gave forth  his high metallic alarm  call, diving tow ards the earth, 
then soaring up again once more to  give his alarm  call, you could be quite sure 
that some intruder was encroaching upon his domains. Very often he has 
pointed out to me the whereabouts of a slinking fox which had passed me by 
unnoticed. The musical trill which he gives forth upon descending to earth, is a 
pleasant note to the listener’s ear. They remained upon the m oors for m ost o f 
the spring and sum m er m onths, returning to  the river estuaries in the autum n, as 
m ost of the birds which inhabit mud flats do.

As the autum n days approached, it was a com m on sight to behold skeins o f 
geese flying overhead, upon their way from  the N orthum berland coast to  the 
Solway Firth, or vice versa. Their honking as they winged their way across the 
dark  grey skies tended to sound very melancholy, and was a sign, that if flying 
northw ards warmer weather was in the offing, or if  flying southwards, adverse 
weather was approaching. This was the local shepherd’s version, and very often 
he was correct, or was it pure co-incidence?

There were three varieties which could be seen, always with the old leader to 
the fore, flying in the characteristic V form ation. The varieties were, the barnacle, 
pinkfoot, and greylag geese.

It so happened that one windy day about six greylag descended upon a small 
plot o f land which carried a crop o f oats ready for harvesting. The farm er’s 
daughter rushed down to ask me to  fire a shot or two to scare them away.
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The w ar had been going on for a year and m eat was beginning to be in short 
supply. The tem ptation was too great, and I aimed at the largest bird, which 
fell dead.

I bundled it over my shoulder and carried it hom e to the great rejoicing of 
my wife, who plucked and stuffed it and placed it in the oven on a Sunday 
morning. The time came for it to  be carved up for what was to be a marvellous 
meal. Alas! I could not even get a fork into it let alone carve it, and the goose 
was buried in the Bower garden in a very uncerem onious way. I was later told 
tha t I should have buried it for a week before eating, and it would have then 
been quite tender. I never had the heart, or chance again to prove these words 
and came to the conclusion that the goose I shot had been flying backwards and 
forwards to the Solway Firth since the 18th century!

It was upon one of these autum n m ornings that a mechanical bird flew down 
the C hirdon Burn, in the shape of an aeroplane, barely flying at a height of 200 
feet. Only when overhead did I notice the black crosses on the under side of the 
wings, a rem inder to us that H err H itler was even keeping an eye upon the 
B order Forests. We were later informed tha t the plane had been shot down over 
Berwick.

A t tha t time the buzzard was fairly com m on upon the moors, and could be 
seen quite often, recognisable by their habit o f soaring high in the sky and 
wheeling in circles with light showing between their prim ary wing feathers.

Their eyesight must have been exceedingly good to discern their prey from 
such a height.

It was rather noticeable at that particular time tha t the jay was absent from 
these parts o f the Tyne area, though I had seen them in the W ark area, around 
N unwick and Chipchase estates.

Skylarks, and meadow pipits were nesting in great num bers upon all blue 
m oor grass areas, and one had to  be careful that you did not step upon their 
nests. In  travelling over the more rem ote and higher reaches o f the Forest, I 
occasionally came upon the twite, or m ountain linnet as it is sometimes called. 
I t resembles the little hedge sparrow, but has a yellow beak.

Both the sparrow hawk and kestrel were to  be seen. The kestrel was always 
m ore com m on in the m oorland areas, on account o f its love of mice and voles 
which tended to come into the newly-planted areas on account of the heavier 
growth of vegetation which appeared.

The sparrow hawk was sometimes seen skudding along where there were any 
patches of scrub woodland about, hunting for small birds.

In the 1930’s only a few short-eared owls were to be seen, and could not be 
called common by any means.

There were many crags throughout the Forest where the ravens could be 
seen regularly each year, and very often their deep croaking call, which was quite 
a musical sound, could be heard before the bird was actually seen. I have seen 
as many as five ravens flying together, presumably a family group, the young 
ones having just taken to the wing.

As the available food supply is the main factor which rules what variety of 
bird is in the area, so the presence o f sheep, and other grazing animals, had 
attracted fairly large num bers o f carrion crows, or “corbies” as they are known 
locally. These birds are indeed the scavengers o f the bird world, and clear up 
m ost of the dead carcases left lying about. I have actually seen these birds 
pecking out the eyes o f newly-born lambs, and ailing sheep, while they were 
alive. N o wonder tha t farmers, gamekeepers, and m ost sportsm en hate this bird. 
Very often during the spring when nights are beginning to  lengthen out we would 
have organised corbie shoots, visiting all the outlying and rem ote plantations.

O ur plan o f action, was to  draw lots out of a cap for the position we were to 
take up our stand in the wood, and great rejoicing could be heard coming from
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the men who drew a position whereby the carrion crows had to  fly into the 
wood against the wind, as this they nearly always do.

Just before dusk began to  settle in you could hear in the distance th a t raucus 
call “ caw caw” and one was instantly on the alert, and word passed down the 
line, “ Here they com e” . Afterwards the wood would be alive with reports o f 
shotguns going off and the thud o f falling bodies could be heard hitting the 
ground, with each thud one knew another corbie had m et his doom.

Often a winged bird would be attached by its leg to a length o f string, secured 
by a peg inserted into the ground. Its calls attracted the other corbies into the 
wood.

This reminds me o f one incident which took place one evening in a wood 
called Fiddlers Plantation, so named because it was planted in the shape o f a 
Fiddle, and stands upon the hillside near Stewart Shields, in the Rede Valley. 
I had brought down a corbie shortly before dusk set in. It was fluttering upon the 
ground wounded. I  was in the act o f starting out to collect it when I heard a 
shout from  one o f the men who was positioned next to  me. I ju st stood where 
I was, as I thought he was warning me not to  go out into the open, in case in­
coming corbies should see me.

Imagine my surprise, when ten minutes later a pack o f hounds in full cry 
passed within three yards o f where I stood.

1 learned later from  my com panion higher up the line, tha t he had shouted 
to draw my attention to the fox which was slinking past me, and had I turned at 
the time I could nearly have touched him.

But as is the case with many of G od’s wild creatures, the carrion crow has its 
good points also in that it helps to keep our countryside clear o f any dead 
carcases, and indeed can do a good jo b  of work in ridding animals o f ticks which 
are attached to their bodies, and like the starling, can be seen perched quite 
often upon the back o f a sheep, or a cow, busily picking them  off. The animals 
seem quite pleased to allow them  to do so, as indeed would I if  I had been 
infested with them.

In the sum m er m onths, the whinchats, wheatears, stonechats, paid us regular 
visits, while in the winter m onths the fieldfares, redwings, and one-year-old 
starlings, used to  frequent the m oorland areas.

This then was the bird life that frequented the open m oorland in the early 
days o f the Forest. My next chapter deals with the birds m ost com m on in the 
lower reaches of the valley in the 1930’s, and two or three years later.

3. BIRDS O F TH E  LO W -LY IN G  FA R M LA N D S

The valley of the N orth  Tyne, in the regions of the Border Forest, could not 
be regarded normally as heavily cultivated, with the exception of the reaches 
within the Tarset to Bellingham area, but with the W ar in its second year, more 
land was being cultivated than  usual. This tended to bring in a large num ber of 
lapwings.

They seem to prefer meadow or ploughed fields, and large flocks appeared in 
the spring to  make their nest, if  nest you could call it, as it only seemed to  be a 
scratch in the ground. This bird could be classed as a jerry nest-builder.

In to  this hollow she laid her eggs, never more than  four, on account o f their 
being rather pointed at one end, making four eggs the perfect num ber to sit upon.

In fact many birds from  the mudflats o f river estuaries have their eggs o f this 
shape, and m ost o f them do not make elaborate nests. The eggs are so shaped 
so as they do not roll out o f the nest, as they would do if  they were of a round 
shape.

A t this particular time the eggs o f the lapwing were highly sought after for 
their food value, and brought a good price on the m arkets.
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Little wonder tha t they frightened m any a person who was not accustomed 
to their habit o f swooping down at one’s head when approaching their nest, 
w ith their cry of “peewit” accom panying their dive bom bing act.

I well rem em ber the cries o f a young town evacuee who wandered onto their 
dom ain, and was caught up in a swooping mass of these birds.

They extended their territory as far up the valley as Kielder, but no t in as 
m any num bers, as they preferred the m ore arable land.

Both redshanks, and greenshanks favoured the meadows around the 
Greystead area, and their high pitched “peep” “peep” , gave them  away, they are 
so named because of their red and green legs.

Rooks, and jackdaws, I term  lowland birds, as they generally have their 
rookeries in low lying blocks o f plantations, surrounded by agricultural land.

Preferring to be in close proximity to the habitat of m an, they habitually 
return to the same area to nest each year. Sometimes the young rooks were shot 
to  prevent their num bers from  becoming too num erous; they make delicious pies.

The following birds were o f course present, as they are in m ost areas, but 
were not what one could call in abundance. Tits, robins, wrens, house sparrows, 
hedge sparrows, thrush, blackbird, and the chaffinch being m ost commonly 
seen.

The willow wren flitted am ong the willows tha t fringed the waterside, whilst 
the wood pigeon kept mainly to the lower reaches of the valley where the arable 
land was its larder.

Visitors, or m igratory birds, arrived in the area in late April or early May. 
These comprised the redstart, chiff-chaff, spotted flycatcher, m artin, swift, 
swallow, cuckoo, and grasshopper warbler.

Occasionally reed buntings were seen, but not a very great num ber of 
m igratory birds were seen other than those mentioned.

W inter m igrants were the redwings, fieldfares, a few crossbills, and wax- 
wings. The crossbills either came from  north  Scotland, or Norway, the 
Norwegian species being slightly different in size.

M agpies were also present, but these kept mainly to the regions below Tarset, 
and never did I  notice one up in the Kielder area at this time of which I am 
writing.

N o t tha t many worried, for like the jay, which was also in the lower reaches 
o f the valley, their love of eggs, o f all descriptions, can be a great nuisance to 
farmer, sportsm an, and ornithologist alike.

They will also take young fledglings. Both these birds have a m ost devilish 
chuckle of a call, as if glorifying in robbing any small b ird’s nest, and in my 
opinion, need to  be carefully controlled, so that we will always have an accept­
able num ber in our midst.

Sparrow hawks were present in quite considerable numbers, and tended to 
scud along at barely tree top height, and I have watched one of these birds swoop 
as if  from  nowhere, to  pick a blue tit from  the branch it was perched on, w ithout 
halting in its flight, and start plucking the poor thing while it was still alive. N o 
w onder tha t this bird has alm ost disappeared from  the scene, as one held a 
certain distaste for it and its cruel ways, so it was shot on sight by m ost game 
keepers. Today it is a protected bird.

M ost creatures were created to  provide food for the m ore stronger species, 
and this is as life m ust go on.

There were a few kestrel hawks, which fed mainly upon mice, and voles. 
Though a m oorland bird they could also be seen in the regions o f the farm land.

I had only heard of one pair o f red-backed shrikes being in the Forest area 
up to 1941. This bird also has a cruel nature, and from  its habit o f impaling its 
prey upon a haw thorn bush until it is considered ripe for eating, is also know  as 
the Butcher Bird.
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I t will impale moths, bees, beetles, mice, and small birds, though it is known 
to have caught birds of the size o f a thrush. It catches its prey mainly by pouncing 
upon them  while they are feeding upon the ground, or perched upon the branch 
of a tree.

Sometimes it chases its prey, keeping it from  getting into any thick cover, 
until the bird becomes exhausted, and alights upon the ground or perches upon 
a branch. Then the shrike will attack its prey.

I was asked to  keep the whereabouts o f this bird to  myself, as it is so rare in 
these parts, and we felt that to publicise its position would be detrim ental to the 
bird itself.

A round Kielder Castle, The Birks at Tarset, and other estates surrounding 
the Forest, one could find the greater-spotted woodpecker, and on only rare 
occasions would you see the lesser-spotted variety. There were no green wood­
peckers to  be seen in the Forest area a t this time.

The meadows were full o f skylarks, and pipits, as were also the m oorlands, 
and what nicer sight could meet the eye than to watch the lark soar up into the 
sky and give forth  his trilling song as he descends to earth. This always reminds 
me o f the cockney boy’s first glimpse of the Skylark. Turning to  his com panion 
he rem arked, “ Cor mate! that sparra up there can’t get down and he ain’t a rf  
hollerin!”

Corncrakes were constantly heard in the hayfields, and cornfields, at this 
time. The crake’s call is practically as if he were saying his own name, and he 
could be definitely termed the ventriloquist o f the bird world, for I have had 
great difficulty in placing his whereabouts, as first he would be heard in one area, 
then in a totally different position the next.

How pleasant it was in those days to watch the ploughm an, with his pair of 
horses, ploughing the fields in spring, the clanging o f the plough chains, the 
p loughm an’s orders to his horses, he in tu rn  being followed furrow  by furrow, 
by gulls, rooks, jackdaws, pigeons, and starlings, all waiting for the worms, and 
grubs, which appeared in the newly turned-up furrows.

The world moved around at a slower pace in those days, even though the 
rigours o f w ar surrounded us all, and our wartime duties as Hom e G uards, and 
Air Raid W ardens, tended to  keep us busy.

4. BIRDS O F RIVER, LA K E A N D  STREAM

My main interest in these birds, lay in the fact that ever since boyhood, from  
the age o f nine years old, my father, who was always keen on nature, and the 
sport of angling, took me with him and taught me the art of casting the fly. 
This brought me into contact with many birds tha t frequent these areas, and my 
advice to any person interested in birds o f the waterways is to take up angling, 
for if you don’t catch fish, there is always som ething o f interest occurring at the 
waterside.

Just picture the rippling of the stream  as it flows on its journey to  the sea. To 
laze upon the bank, awaiting for the “ rise” to  take place, listening to  the 
birdsong which, on a sum m er’s m orning or evening, can make one’s mind drift 
into a separate world.

The sandpiper can suddenly appear, and he in turn  becomes very agitated in 
his behaviour if you are in the vicinity of the nest, giving forth  that high shrill 
piping note to show he resents your intrusion. They always appeared in early 
spring to the N orth  Tyne, and their nests were nearly always in a tuft of grass, or 
rushes on some sandy bank. R ather a sensible bird as regards his selection of 
site, as it was always well above high flood m ark. To find this nest it is best to  
watch the parent birds, as they always give you an insight as to its position by 
their increasing agitation as you draw  near the nest. W hen the young fledglings
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hatch out they can immediately run away if  disturbed, very similar to  the young 
of the plover family.

A nother com m on bird in these parts is the dipper. The bird always facinates 
me, and many a time I have put down my rod to  watch his antics. They could 
truly learn the poacher how to  catch fish, and always they sit upon some 
favourite stone which stands above the water line, it in turn  being covered 
with their droppings. Their habit o f bobbing up and down would truly fit in 
with the Jive and Pop music age, as to watch them  reminds me o f my own 
teenage family, who seem to bob up and down in similar rhythm  when dancing 
in these m odern days. One m om ent the dipper can be standing upon his favourite 
stone, and next he can plop into the water in a flash. I have watched him do some 
very fine underwater swimming, to appear upon the surface holding a nice 
juicy minnow in his beak.

These birds catch mainly minnows or small fry and could not be classed as a 
serious menace to  the fishing potentialities o f the river, though too many o f them 
about, could lessen the food supply o f the fish. They nest mainly under water­
falls and bridges, the nest is constructed mainly o f moss, and bracken, and is 
similar to tha t of the wren, though much larger.

The oyster-catcher, or “ Sailor Bird” as he is sometimes called, due to his 
black and white plumage with brilliant orange beak, also frequented this area, 
preferring the gravel beds in the reaches between M ounces Hall and Bellingham. 
The nest, if nest is the right word for it, is a shallow scraping in the gravel 
in which the eggs are laid, very similar in shape and colour to the pebbles in the 
vicinity. It is very hard to find this nest, and the bird is very ap t to disregard the 
dangers of flood waters, as I have seen many o f their nests washed away.

The grey wagtail is the m ost common of this group; next in line is the pied 
variety; the yellow wagtail was comparatively rare.

The pied variety seems to prefer building its nest in old walls and buildings, 
and seems to like being near hum an habitation. They often appear upon the 
garden lawns, and are mainly seen upon the water side in M ay, when the 
hatches o f mayfly are upon the water.

The other two species preferred to keep to the river-side, their nests mainly 
built under any overhanging bank, o r rock. They are rather interesting to 
watch as they flutter up in the air to catch the passing fly.

Goosanders regularly visited the Tyne river and its tributaries, and even in 
the early period o f the Border Forests, they were known to nest in the trunk  
of an old hollow alder which grew upon the banks of the Kielder Burn. Regularly 
the parent birds raised their family with little or no interference, as the area was 
sparsely populated.

They raised four or sometimes six young each year, and could be seen 
backing down-stream  all together in the autum n, the parent birds looking so 
proud o f themselves as if saying to  each and everyone: “ Mission accom plished!”

The main breed of duck upon the rivers were the m allard ; their nests were to 
befound in the reeds at the side of the river. Teal and widgeon were not so plentiful 
bu t could be seen occasionally upon the small lakes and ponds which they seem 
to prefer.

I can well remember taking a walk up the Chirdon Burn, to  the region of 
Hopehouse, a flourishing hill farm in the early 1940’s, and seeing for the first 
time the Seven Linns, a series o f waterfalls which in flood-water were, and still 
are, a beautiful sight.

Remote was a word which hardly described these falls, and as I sat watching 
the water cascading down, I noticed a black bird w ith w hat I  then imagined was 
a white collar. U pon returning down stream I  met a neighbouring shepherd, and 
I  rem arked how unusual it was to see a blackbird in such a remote place, wearing 
a white collar as if he had joined the ministry. I adm it he looked at me with an
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air of disdain, and said, “ Laddie, th a t’s no blackbird, I  dinna ken w hat its nam e 
is, bu t its a kind o’ its a in” .

A t this time I  had purchased a pair o f  small binoculars (a Forester’s salary 
was comparatively smaller in those days), and time and again I  visited the same 
area, very often meeting up with this bird, which I had come to know as the ring 
ousel. This bird is extremely shy, and tries to scurry away unnoticed.

I was to  see quite a few o f these birds in the future years, but my first glimpse 
of the ring ousel always seemed to  be the m ost thrilling.

One bird which I  felt sure I would see in the Tyne regions of the Forest proved 
to be absent, and I have not seen one in this area, tha t is the kingfisher.

I wonder why? I have seen this bird upon m ost rivers but he certainly is 
not in the upper reaches o f the N orth  Tyne, beyond Bellingham.

H erons were frequently seen upon all types o f waters, standing like sentinels 
in the shallows, to all-of-a-sudden dart their head under w ater to  bring up a fish. 
I have read tha t a certain oily secretion from  their legs attracts the fish to  them. 
This I feel is the case, because if  you stand still in the water near a shoal of 
minnows, they will certainly come nibbling at one’s toes. On the other hand it 
may be because o f the slight disturbance to  the gravel, thereby stirring up some 
under w ater feed.

Occasionally you would see a corm orant in the Tarset area, but in those days 
that I am writing of, any such bird would be shot on sight, as the Tyne was a 
noted salmon and sea trou t river, apart from  also being an exceptionally good 
trout fishing river.

The corm orant can devour an enorm ous am ount o f fish in a very short time, 
and I have seen one of these birds with a trou t weighing a pound, half-way 
down its gullet when the bird was shot.

Alas! Pollution was to put an end to the m igratory fish ascending the Tyne 
in any numbers. It is very interesting to know tha t the Chinese use the corm orant 
to catch fish for them. This is achieved by placing a metal ring around the 
b ird’s th roat, so that it cannot swallow the fish. C orm orants are trained to 
retrieve the fish to their trainer.

One m ust visit the Farne Islands to get a good view of these birds, and any 
other sea birds for tha t m atter. This is a bird sanctuary off the north-east 
coast, and to  get to  the islands you m ust go to the picturesque little fishing port 
called Seahouses, where boat trips to the islands are catered for. F or the bird 
lover, this is a trip worth while, if at any time you should be in the Border area.

In  the evenings during the sum m er m onths, it is a grand sight to see the 
swallows, sand m artins, and tha t flying m am m al the bat, flying backwards and 
forwards after the flies that abound above the waters at this time o f day. The 
bat has his own radar system by which he can locate his catch, and m any a time 
have I hooked this creature, when drying my fly in the air p rior to casting. 
Swallows will also take the artificial fly, so anglers beware, as they are very 
difficult to unhook w ithout losing a lot of tackle, and m ust cause pain to those 
involved, not least the nature lover.

The dabchick, or little grebe, was very rare in the rivers, but was mentioned 
as being upon the Catcleugh Reservoir by a naturalist o f  some repute, named 
Robert Craigs, who resided at Byrness in the Rede valley. I  was unfortunate in 
that I never had the privilege of meeting him, as I moved to  the house next door 
a year after his death, but read m any o f his notes upon the birds o f the Rede 
valley.

The waterhen could be seen upon the rivers, especially where rushes and 
bushes fringed the waters edge; but they prefer lakes, and ponds, as do the 
coots.
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A t this time I had read o f the pied flycatcher, a visitor to  these islands of 
ours, but had never seen one in this area of the Border, but therein lies another 
story which will be unfolded in due course.

This bird loves to be near rivers and stream s, and also prefers hardw ood trees, 
to  conifers, this may have accounted for its absence, as there were very few hard ­
wood trees in this locality at this period.

In fact I believe that it was the scanty cover o f trees up the valley a t this time, 
that prevented the m igratory birds from  getting up to the Forest area, as this 
left them  open to  attack  from  predatory birds, in trying to  make their passage 
up the valley.

I  m ust m ention one very interesting place I was told to  visit, and a t the same 
time I was warned not to venture too near the w ater’s edge for my own safety, as 
many a horse and sheep had disappeared below the slimy peat which surrounded 
this m oorland lough.

Only the local inhabitants who knew the area well could pick out the safer 
ground to walk upon.

It stood upon the hilltop three miles south-east of the Bower, and was upon 
Pundershaw Farm , which had been newly acquired by the Forestry Commission, 
and was due to  be planted in the early forties. This lough was known as Cairn- 
glastenhope Lough to the locals, but its correct name as shown upon the map 
was Blackaburn Lough.

It was upon an early morning in the beginning o f April, tha t I set off to  see 
this lough. It was certainly the m ost lonely and desolate looking lough I had seen 
for a long time, and gave one the feeling that down you would go at one false 
step, into the quagm ire that surrounded its shores.

The day was very cold, and showers of sleet were blowing into the side o f my 
face, so that I was glad to wrap my scarf around my head for protection against 
the cold. Even in April we can experience cold weather and snow in these border 
areas. I stam ped my feet upon the ground to keep warm, and the ground all 
about me shook ju st like a newly-set jelly.

I could quite understand why I was warned not to penetrate too near the 
waters edge, and made sure I took the advice given me.

My main reason for visiting the lough was to see the black-headed gulls 
which nested in their hundreds in the rushy areas at the north  end o f the lough, 
and were wheeling overhead making a most awful screeching noise, as if quarrel­
ing am ong themselves. There, in the rushes, their nests lay thick upon the 
ground, mainly a t the northern end of the lough.

I gave up any idea o f getting near the nests, and had visions that I too might 
jo in  the horses and sheep that had disappeared below the slimy mass. M any 
of the local people visited this lough to gather the eggs o f the gulls, which if 
obtained freshly laid were excellent for baking purposes, but had a very fishy 
taste if eaten boiled.

They used to  have long-handled nets to scoop the eggs up out o f the nests, 
presum ably pickling them  afterwards, for use later on. Even so the gulls kept 
coming every year in great numbers.

It was upon this lough tha t I saw coots, waterhens, mallard, teal, widgeon, 
shoveller ducks, and wild geese upon the waters. The geese alight mainly in 
rough windy weather, mainly for a breather before carrying on with their 
journey.

G reater black-backed gulls naturally visited the lough, mainly attracted by 
the thought o f a good meal of eggs, or young black-headed gulls. O f course I did 
no t see all these birds upon the same day. This never occurs, but I made many 
visits until quite suddenly I was informed that I was to  take charge o f Hamsterley 
Forest, in the county of D urham .
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I said goodbye to  all my friends, with a certain am ount o f regret, as the 
N orth  Tyne people are always so very homely, and go out o f their way to  m ake a 
stranger feel at home. M y wife did not regret moving, as she was going back to  
the area o f her birth.

As I took my last look around I thought this is goodbye for ever, but fate 
was to  lead me back.

5. R E T U R N  TO  TH E  B O R D ER  FO REST

I would like to deviate away from  the Border area for a brief spell, as at 
Hamsterley Forest I found it totally different, in tha t the m ain bird population 
was o f the insectivorous varieties.

Meeting a local naturalist one day, brought me in contact for the first time 
with a bird I had not seen before. He informed me it was rare in those regions. 
So we set off one sunny m orning towards Barnard Castle. A fter creeping up a 
very pretty little glade, down which ran a stream  overgrown with oak, and beech, 
we halted, and he pointed out the area to  watch.

The sun had disappeared behind a cloud for a brief spell, and suddenly burst 
forth  once m ore in all its glory, it was then I saw it, a white front, black back, 
with a white bar down its wing, looking very much like a man in evening dress.

It was the male pied flycatcher, whose habit is to  perch upon a certain branch, 
then flit into the air to  catch a fly, then alight back upon the same branch.

The female was not far off, though she, poor dear, was not so striking to 
look at, being a browny colour upon the back, but very delicate looking for all 
that. I t is best to watch for this bird upon a sunny day, as he does no t seem to like 
showing himself in dull weather.

So I was introduced to the pied flycatchers, and thought that there were 
some spots in the Ham sterley Forest with similar habitats.

This started off “ Operation Nest Box” , and I erected twelve boxes, seven of 
which contained pied flycatchers the following year. All boxes were erected near 
the water side, about six feet above the bank. In all 200 boxes were erected, and 
to this day I am pleased to say they are still tended carefully, though some of 
course will have been renewed, or increased in number.

A nother incident of interest that occurred at this Forest, took place one 
w inter’s night. While my wife and I were sitting peacefully in the lounge, I 
heard a noise upstairs. I crept gingerly up towards the bedroom , with thoughts 
of a break in, so torch in hand, and poker in the other I opened the door, and 
shone the light around the room , until the beam came to  rest upon the head o f 
the bed. There two big green eyes shone back at me, and I began to think o f all 
my ancestors who had passed on, who may have come back to  visit me, but it 
turned out to be a young tawny owl sitting upon the head o f the bed, having 
entered out o f the cold, through the slightly open window.

My stay at Hamsterley lasted for seven years, and once more in 1948 I was on 
the move. Back once m ore to the Border Forest, to  become Forester in charge 
of W hickhope Beat, much to the sorrow o f my wife, who had to say good-bye 
to all her relatives once more, and remain faithful to  her w andering husband.

It is easy to say seven years have passed, but a lot of changes can take place 
in this space o f time, as was indeed the case. M any pre-thicket stage plantations 
were now ready for brashing, that is the lower branches had died back, and were 
ready to  be sawn off up to  a height o f six feet, so as to allow access into the 
plantations prior to thinning. This in turn  allowed the bird population to  pene­
trate m ore easily into the plantations, so that I visualised a big change had taken 
place since I was last in these parts. This was the case, and one could definitely 
say the situation at this time was the halfway mark.
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There were still large tracts o f land in the high reaches of the Forest still to 
plant, and larger planting program m es were taking place now that the w ar had 
ended, which m eant that many areas were covered by plantations o f a very young 
age. These provided more rough vegetation, which again m eant more voles etc., 
and it was not surprising that the short-eared owl had taken over, and was the 
predom inant bird of prey upon the m oors at this time. The short-eared owl is 
unique in that it can regulate the size of family to rear, according to  the food 
supply available. This m eant a rapid increase in numbers, and I have seen as 
many as fifteen of these birds hunting during the daytime upon the Hopehouse 
M oors.

I can well remember ringing a nest full o f young owlets, and it was quite 
amusing to see that they were all of varying sizes, the elder being coated in a 
very thick downy coat, while the youngest owlet was as bald as a coot, and less 
than half the size of his elder brother, or sister.

I was grateful to have the help of a keeper to ring these birds, as the parent 
birds were swooping down nearly to head height, and then soaring up into the 
air making a clapping noise with their wings, as if to try and frighten us away, and 
I am sure had I been alone they would have struck at my head.

Kestrels were also on the increase, as again the voles and mice were the 
attraction. Their marvellous ability to  remain stationary in the air, while keeping 
a watchful eye upon the ground for their prey, would put any helicopter to shame. 
I  always look upon this bird as being the dragonfly of the bird world.

The merlins were still in evidence, bu t not as num erous as in the 1930’s, 
and like the peregrine falcon, which was now a very rare sight, they kept to  the 
higher crags where planting had not yet taken place. One incident which took 
place in 1950, will always rem ain in my memory, as I  personally witnessed the 
visit o f a golden eagle to the crags in the Cranecleugh area of W hickhope Beat. 
This bird had decided to  m ake a tem porary home upon the Christianbury Crags. 
I happened to  see this bird soaring in the sky, and thought it to  be a buzzard 
afar off, but upon its approach I could see that it was much too large and was 
definitely a golden eagle. Reports began to come in o f a high death rate am ong 
the lambs in this area, and the farm er was beginning to become alarmed at the 
presence o f a large bird he had seen, this I knew was the eagle. So I went one 
evening and lay down in the ling, and sure enough the bird appeared not far off. 
I t swooped down and picked up a newly born lamb in its talons, soared up into 
the air, and when it had gained a good height dropped the lamb, which was 
naturally killed by the fall. So I just waited and watched when down came the 
eagle, and again took  the lam b in its talons, it was quite a while before it was 
airborne, and reminded me o f an aeroplane taking off. It then made off in the 
direction of the crags. I t  stayed for three weeks in this vicinity, then disappeared. 
W hether it was shot, or ju st moved on of its own accord, I could never find out, 
but who could suffer the loss o f so many lam bs? I  was glad it had moved on 
before it suffered a worse fate, tha t is if it had not already done so.

To me it seemed to have a wing-span o f six feet, and was definitely about 
three feet long. I  may never see this bird again in the Forest area, so thought it 
worthy of space, in case at some future date one may return.

O ther birds which now frequented the higher elevations o f the Forest, were 
the redwings, or northern thrush, and I can well rem em ber one autum n day 
while out with my D istrict Officer upon inspection, seeing a huge flock of birds 
alight about a quarter o f a mile away. It entered our heads tha t it may be a flock 
o f redwings, as autum n is their time o f arrival, so we crept over drains and bog 
until we came within real seeing distance o f them, and imagine our surprise when 
they turned out to  be a flock of yearling starlings, which do not change to their 
adult colour until the following year.
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A nother unusual incident took place in 1949 when, while walking up the 
W hickhope Burn, the keeper of tha t area came upon an unusual bird lying 
exhausted by the side o f the Burn. I  had seen this bird m any times before upon 
the Fam e Islands, and recognised it as the razorbill, which is a sea bird which 
likes to be in the vicinity o f the habitat o f the guillemots, and is very similar in 
appearance, except tha t it has an unusual beak which is very thick, and similar 
in form ation to the beak o f the puffin, but longer. How this bird came to be in 
this area remained a mystery, as it was entirely out o f its environm ent, but 
after a rest it regained enough strength to  fly away. I often wondered w hat 
became of it, and came to the conclusion that it was m aking for the Solway F irth , 
but heavy winds m ust have forced it down at this spot through exhaustion.

M any birds I have seen in the early days had even at this time begun to 
disappear from  the scene, and had dwindled down to a much lower population. 
These birds were the golden plover, which now had a very restricted area to 
move around in, and was to  be seen only upon the few rem aining unplanted 
areas of the uplands. The lapwings were now solely to be seen in the lowlands of 
the valley bordering the N orth  Tyne River, and kept strictly to  the agricultural 
areas. G one were the huge flocks o f black game, and only small groups o f up to 
fifteen to  twenty birds still hung on, upon certain lekking grounds.

There were still a fair num ber o f red grouse about, as many o f the areas 
planted were in the younger stages, and due to drainage, had dried out the land, 
which seemed to  suit them  at this time. The sudden lack o f sheep tended to 
allow the ling heather to once more gain a hold. O f course grouse love the areas 
where heather abounds, but one great draw back was now quite evident, namely 
that the systematic burning o f the heather could not take place in the planted 
areas, and to  have good grouse moors the sportsm an or keeper knows tha t strip 
burning has to  be carefully carried out, because if  the heather regains m aturity 
it becomes too high in growth and hard in texture for the birds to feed upon. 
Therefore it is best to have heather of various ages upon the grouse m oor. The 
pickings upon the young heather is highly sought after by the grouse, whilst one 
m ust be careful to  leave areas o f older heather for the grouse to  nest in, and as a 
place where young birds can have a safe refuge from  their many predators.

One story I m ust relate, which occurred to a gentleman not too  well inform ed 
about the m ethods o f tending the grouse population. Previous to  his travelling 
through one of these areas, the keeper had been around and scattered grit upon 
certain areas. The grit was white in colour, and from  a distance looked very 
much like snow.

He arrived back down from  the higher reaches in the middle of our British 
summer time, and swore, much to our amusement, tha t it had been snowing 
upon the hill tops. He did not know that the grit was placed at different points 
for the benefit o f the grouse, as m ost birds have to have grit of some kind to 
allow them to digest their food.

Alas, curlews were very few and far between and gone was the time when 
they could be seen upon any portion  o f the hillside. The meadows in the valley 
were the only dom ain left to  them, as m ost o f the m oors left unplanted were 
heather m oors, and with the exception o f such areas as Clintburn, and H ope­
house moors, few were to be seen.

The days of the curlew being upon the open m oors were almost over. So 
also had the raven been affected in that many of its rough craggy areas had now 
become obscured by trees and they were forced to seek other havens. Some areas 
are still occupied by these birds but it would be unfair to disclose the only 
remaining nesting places left to  them, as some keepers th ink tha t they do a lot 
of harm  to their rearing of birds upon the moor, in that they take the eggs from  
the game birds’ nests.
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This may be the case but I feel tha t a certain control level needs to be kept, 
and this in my opinion is a keeper’s duty to  keep the balance o f vermin at its 
correct level. But heaven forbid that all birds and animals should be w antonly 
destroyed, for in many cases they do a lot o f good as well as having their adverse 
effect upon other animals and birds o f the wild.

The sparrow haw k is fast losing ground, and is no t seen so often as in earlier 
years. One very striking thing is the complete absence o f the jay  in the Border 
Forest areas, also the magpie is to  be seen no further up the Tyne valley than 
Tarset. N o t tha t their presence in any large num bers would be desirable, as like 
the jay, they need carefully controlling, if smaller birds are to  survive.

So the picture is changing, and even the ring ousel is having difficulty in 
holding its ground, as from  1945 onwards, tractors and ploughs appeared upon 
the scene to  prepare the ground for planting, and speed up the growth o f the 
Border Forest.

A W A RD S O F T H E  B A LFO U R-BRO W N E D EER  TR O PH IES 
FO R  1968 A N D  1969

The 1968 trophy was presented to  M r. Springthorpe by M r. K enneth 
W hitehead in the Deer M useum at Cannock Chase on Thursday, 16th January, 
1969. K enneth W hitehead, the well-known stalker, writer and authority  on 
deer, is a  Vice-president o f the British Deer Society.

The Trophy, which is a silver replica o f  the bronze The Challenge by Vincent 
Balfour-Browne, the famous Scottish deer artist and sculptor, was presented to 
the Forestry Commission by Miss Balfour-Browne, in memory o f her late 
brother, for annual award to  a person who has done exceptional w ork in 
prom oting the proper conservation and control o f deer.

The award on this occasion came to  England for the first time. Previous 
recipients have been K enn M acA rthur of Dumfries in 1964, then K. W. C lark and 
W. N. Gibson, both o f the Forestry Com mission’s South Scotland Conservancy, 
and last year Finlay M acrae, one o f the Com m ission’s D istrict Officers in N orth  
Scotland Conservancy.

Gerald Springthorpe started work with the Commission as a tractor driver at 
Cannock Chase in April 1953, after completing his service in the Army. His 
great interest in wildlife soon led to him being given additional duties as a 
warrener, and his perform ance and keenness in this field were such tha t when 
the Forestry Commission introduced selective control o f deer in 1956, he was 
chosen as the first o f their employees to  be trained in this technique. Having 
been trained himself he then took, and has continued to take, a leading part in 
the training o f others. The Deer M useum was started for this purpose and all the 
exhibits in it have been collected and set up by him. Some were displayed in the 
House o f Com m ons library during the debates which led to  the passing of the 
Deer Act in 1963. As soon as selective control had been effectively established 
am ong the deer on the Chase, his duties were further enlarged and he was given 
responsibility for the general supervision of deer control throughout all the 
Com m ission’s woods and forests in the M idlands. In  1967 he was prom oted to 
the newly established grade of H ead Stalker.

The work of a Head Stalker is extremely varied and goes far beyond the mere 
shooting o f surplus deer and the prevention of damage to  trees and crops. I t 
involves good relations and co-operation with neighbours, prom oting the 
interest and support o f the public in the proper conservation of deer, preventing 
poaching, meeting requests for expert assistance and advice of all kinds (in­
cluding recently the problem  o f keeping deer off the M l motorway where it



NUMBER THIRTY-SIX 1968-69 141

passes through Sherwood Forest), helping with research, putting  on exhibits at 
Agricultural Shows and the Gam e Fair and providing facilities for people to 
watch and photograph deer, and for sportsm en to stalk them  under supervision. 
During the winter of 1967/8, very serious and difficult problem s arose from  the 
outbreak of foot and m outh disease in the M idlands. There has been a growing 
concern in recent years with the num ber of deer being killed on the roads of the 
Chase by m otor vehicles and the general disturbance o f the deer by increasing 
pressure o f visitors.

Gerald Springthorpe is m arried with two young children. In addition to  his 
absorbing interest in all aspects o f natural history his hobbies are carving deer 
antlers and m aking articles from  deer skins. He is also a keen photographer.

The Forestry Commission started planting on Cannock Chase in 1921 and 
the forest now extends to about 6-jj- thousand acres (over ten square miles). 
Fallow deer have been wild in the area since N orm an times. The shelter provided 
by the new plantations allowed their num bers to increase and control became 
necessary to reduce damage.

Cannock was the first Commission forest to introduce selective control with 
a rifle. The object is to  keep num bers within the limits o f w hat the ground can 
support in winter, and in doing so, to establish a well balanced herd in which the 
different sexes and age classes are m aintained in the correct proportions, and 
from which injured and /o r sick animals are humanely eliminated.

This was also the first forest at which a system o f stalking by daily permits 
was introduced. It was at a meeting at Cannock o f the Deer G roup of the 
M ammal Society tha t the decision was taken to form  the British Deer Society. 
The first regional organisation of that Society—its M idland Branch—was also 
inaugurated at Cannock and uses the Deer M useum as its regular meeting place.

M r. Peter F. Garthw aite, until his recent retirem ent the Forestry C om ­
mission’s C onservator in charge o f Forest M anagem ent, was awarded the 
Balfour-Browne Deer Trophy for 1969 in recognition of his achievements over 
many years in the proper managem ent and conservation o f deer in G reat 
Britain. The Com m ission’s reputation for its enlightened approach to  control 
and protection measures for wildlife is largely due to Peter G arthw aite’s efforts 
in this post and it is particularly fitting tha t he should be awarded the Trophy 
in European Conservation Year.

The presentation o f the Trophy to M r. G arthw aite was m ade by The Earl of 
Lonsdale—first President of the British Deer Society—at the Society’s Sympos­
ium held in the Edward Lewis Theatre in the Middlesex H ospital Medical 
School, London, on February 28th, 1970.

In selecting the winner of the Trophy the Forestry Commission is assisted by 
the Chairm an of the British Deer Society and the Chairm an o f the Scottish 
Committee of the British Deer Society. This Selection Com m ittee o f three 
announced that in choosing M r. G arthw aite they had no doubts tha t he richly 
deserved this honour, not only for prom oting the interests o f the proper manage­
m ent of deer in the Com m ission’s forests, but also for his valuable contribution 
to the work which had led to the passing of the Deer Act 1963. This Act 
prescribes close seasons, prohibits shooting after dark or snaring deer, and 
defines the unsuitable weapons which may not be used. It became known as 
“The D eer’s C harter” because it was designed to end cruel and indiscriminate 
shooting in England and Wales, and its passing was a landm ark in hum ane 
control. It was also in 1963 that M r. G arthw aite was given special responsibilities 
for wildlife managem ent in the Commission, and in 1965 he became Conservator 
in charge of the Com m ission’s Forest M anagem ent Division.
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M r. G arthw aite’s interest in forest wildlife—from  insects to deer—goes back 
m any years for, during his time with the Burm a Forest Service from  1931 to 
1948, he served for several years as an entom ologist and also had special 
responsibilities for game m anagem ent. A t this time he collaborated w ith B. E. 
Smithies on a well-known reference book Birds o f  Burma.

During the W ar M r. G arthw aite served throughout with the Royal Engineers 
in India and Burm a and attained the rank of Lieutenant-Colonel. On Burm a’s 
declaration o f independence in 1948 he joined the Forestry Commission and 
served in its N orth  East England Conservancy until 1954; thereafter he filled 
many im portan t posts with distinction up to the time o f his retirem ent last 
m onth. Y orkshire-born Peter G arthw aite has only nominally ‘retired’ to  his 
hom e near G odalm ing, as he has now commenced yet another career as an 
independent consultant in forestry and wildlife conservation.

ACCESS A N D  SPO RT

By  P. F. G A R TH W A ITE 
Conservator, Headquarters

Paper presented to the Society o f  Foresters Jubilee Conference 
at Reading University, 4th January, 1969

The Present
Powers

The Countryside Acts o f 1967 (Scotland) and 1968 (England and Wales) give 
the Forestry Commission power to provide for tourist, recreational, and sporting 
facilities not only in the seven Forest Parks and the New Forest, but on any land 
placed at their disposal. The Acts also give powers for the Commission to 
acquire land for these purposes. Legality has thus been given to  developments 
tha t have been going on for some years, but recently with gathering m om entum  
under the general pressures on the countryside that gave rise to  the Acts.

Constraints
The powers are permissive, not m andatory, and are subject to  various 

constraints. The m ost im portant o f these is the financial one; money for such 
development comes from the Forestry Fund allocated by the Treasury; m oreover 
development on Forestry Commission land is not eligible for the 75% grant 
available to local authorities and private individuals for approved schemes 
under the Countryside Acts.

Further constraints may exist under the terms o f the conveyance, feu charter, 
or lease under which the land is held; others are accepted in reservations con­
tracted at time of acquisition, in the lease of sporting rights, or by reason of 
the status of the land, e.g. as a nature reserve or site of special scientific im­
portance.

A further point which m ust be considered is the legal liability o f the Com ­
mission for injury, loss or damage to those to whom access is perm itted for 
recreation or sport.

Despite this rather form idable list o f constraints it has been possible even 
before the Countryside Acts made it “ legitimate” , for the Commission to 
provide a very wide range o f facilities. In the Forest Parks access to beautiful 
country, forested and open, has been allowed since the first Park  was designated 
in 1935. But the main developments have been in the past five years. These have 
however been sporadic, in response to local enthusiasm and initiative, and local 
pressures, rather than an ordered progression to a m aster plan.
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Facilities
There are now ten camp sites equipped w ith the essentials, with a capacity 

of 8,000 persons, a num ber o f unequipped sites for scouts, guides, and adventure 
groups, and the unenclosed areas in the New Forest, where cam ping is perm itted.

200 picnic places have been made, some equipped with rough tables and 
benches, and more than  5 million people are estim ated to  have used these and  
sites o f their own choosing during day visits to  forests last year.

The encouragem ent o f access has led to the desire o f  many visitors to  be 
guided and instructed in this new environm ent; at the same time the forest staff 
felt the need to  canalise their activities for their own and the forests’ safety. 
Thus arose signposted routes, guided forest walks and trails, and nature trails, 
many o f them  supported by descriptive leaflets and maps. There are now 65 
such forest walks and trails, totalling 190 miles, plus a  further 100 miles of 
way-marked routes.

The interest generated by these trails stimulated the form ation o f a num ber 
of forest museums or wildlife centres where the forest scene can be presented 
indoors. The centre a t Grizedale a ttracted  15,000 visitors last year, paying, 
through an “ honesty box” , 1/- and 6d. entry fee for adults and children. Others 
have been established at Kielder and Cannock Chase.

W idespread provision has been m ade for horse-riding and pony trekking, 
controlled by perm it; for training of the adventure type, and also military 
training o f a non-destructive nature. Wildlife photography is becoming in­
creasingly popular, and a t some forests special hides and high seats have been 
built for which a charge is made. M ore m ultiple high seats, on the Grizedale 
“ tree-tops” pattern, are being erected.

It has not been the practice to open Commission roads to  private m otor 
cars. The only “ scenic ro ad ” is the 13-mile Forest Drive through Allerston 
Forest in Yorkshire, linking the Vale o f Pickering with the Derwent valley over 
forest roads. This is very popular.

Sport
The traditional sports o f hunting, shooting and fishing have occupied a 

casual place in the Com m ission’s m anagem ent in the past. They have been 
neither deliberately obstructed nor actively encouraged. Foxhunting does 
however relieve the Forestry Commission o f an increasingly onerous respon­
sibility for controlling foxes in the interests o f our farm ing neighbours. In the 
upland areas where hunts do not operate the cost to  the Com mission o f fox 
control is o f the order o f £70,000 per year.

In the past few years there has been a gradual move tow ards a m ore flexible 
approach in procedures for letting and reletting shooting and fishing rights. 
W oodland deer stalking by daily perm it has been developed to enable 300-400 
people each year to have the opportunity  o f a stalk. C o-operation is being sought, 
from the Wildfowlers Association o f G reat Britain and Ireland, and other 
organisations, to  improve habitats for game. There is currently a jo in t research 
project with Eley Gam e Advisory Station to  investigate the possibilities of 
introducing and holding pheasants in one o f the solid spruce forests in the 
Borders. The problems of shooting in such an environm ent, and the modifica­
tions in norm al forest m anagem ent patterns to  m ake this worthwhile, are to  be 
investigated.

O ther sports and pastimes no t involving wildlife which are sporadically or 
periodically practiced are m otor rallying, orienteering, archery, swimming and  
canoeing.
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Damage
The affect on the forest o f access on this increasing scale has so far been 

small. The m ain im pact has been on the adm inistration—in providing the 
facilities described above, and being available a t week-ends, th roughout the 
holiday period, to  guide and help visitors. The possibility o f extensive fire 
dam age was feared, but so far these fears have been groundless. In  fact those 
regularly using the forest are becoming an insurance against dam age by others.

The Next Ten Years
Anyone who sees the latest film in “ O ur N ational H eritage” series called 

“ People +  Leisure =  ?” will not need any further evidence to convince him of 
the vital urgency of providing more facilities for access to the countryside as a 
whole, and o f planning to  avoid the destruction of the countryside in the process. 
All the trends are in the same direction; m ore population, m ore cars, longer 
schooling, earlier retirem ent, longer expectation of life, higher earnings, shorter 
w orking hours, and quicker means o f access to the countryside to spend the 
leisure thus generated.

As farm ing becomes more intensive, coasts more crowded, and waterways 
m ore congested, pressure on the lowland woods and on the upland forests will 
increase. Planners, from  prelim inary studies, see many advantages in this, owing 
to  the absorptive ability and concealing capacity o f planted areas.

To meet this advancing avalanche of dem and, some rapid positive planning 
m ust be carried out in the next few years. Decisions will have to be made on the 
strategy of developm ent; where resources should be deployed to  have the 
greatest im pact with least harm  to the forest and other interests, co-ordination 
o f plans with those o f local authorities; design and layout o f structures, adm inis­
tra tion  and control o f camp sites and the best means o f obtaining paym ent for 
all facilities, further development of the less form al features in the recreational 
repertoire—picnic sites, forest walks and trails. All o f this planning needs 
screening to  avoid the clashing of incompatible activities, which implies a degree 
o f  zoning.

It is in this context in particular that shooting will need to be looked at, but 
I th ink it is only at the extremes that it will come into conflict with access. I t is 
obviously not possible to reconcile a high degree o f encouraged access with an 
intensive pheasant shoot for which a rent o f £1—£2 per acre is accepted. But 
there are m any interm ediate conditions where some shooting, perhaps on a 
daily perm it system, can take place w ithout conflicting with some access, e.g. 
a defined nature trail opened for a specified period.

Sport such as woodland deer stalking and duck flighting on well-sited ponds, 
which take place in the dawn or dusk periods and can be supervised, are still 
possible in forests subject to very heavy daytime access. A group of the standing 
committee of “The Countryside in 1970” conference is currently examining the 
problem  of reconciling sport with access, and I have no doubt that, such is the 
dem and for both, a modus operandi will evolve which will establish a new pattern 
or series o f patterns, for the continued enjoyment of sport even in those forests 
where some access is accepted.

W ith fishing there is little conflict. The current trend is to  let waters to  clubs 
o r associations so tha t the widest possible spread is given to those enjoying 
this popular pastime.

It seems inevitable that the Com m ission’s present practice o f not allowing 
private m otoring inside forests will have to be relaxed in the next decade. The 
example of the scenic routes which have been opened in some of the forests in 
N orthern  Ireland shows tha t this can be done w ithout detrim ent to  the forest or 
o ther users, and with a large gain in revenue. There is a car-bound public very 
willing to  pay for such facilities. The Commission now has over 9,000 miles o f
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forest roads penetrating some o f the m ost beautiful scenery in the British Isles, 
much o f it completely inaccessible to all bu t shepherds or stalkers till the trees 
were planted and the roads made. Roads are a resource which have been a high 
cost to forestry, but which, sensibly exploited, can bring a return from  the 
scenery they open up to the “ m otoring-for-pleasure” public.

Finally it is my personal hope tha t the Commission, in developing its estate 
for recreation as well as tim ber production, will recognise two things. First the 
need for diversity of treatm ent, secondly the needs o f the individual as well as 
the mass.

People come to our forests in the first place because they are perm itted to  do 
so ; they repeat their visit because they find a different atm osphere and environ­
ment in the woods and a new range of interests. Let us also m aintain this 
diversity internally, and try to  m atch the facilities we provide to the character 
of the area, and standardise only on quality.

And let us keep some forests w ithout any public facilities—no car parks, no 
picnic sites, camp sites, lay-bys or lavatories, where seekers after solitude, be 
they nearby residents or visitors, can find refreshm ent of mind. Though such 
people may be a minority, they are a vital com ponent o f  our society.

M A N A G E M E N T  FO R  CO N SERV A TIO N  

B y  P. F. G A R TH W A ITE 

Conservator, Headquarters

Paper presented to the Forestry Section o f  the British Association, Exeter
September, 1969

The science o f forestry is changing and developing so rapidly tha t in dis­
cussing the practical measures that can be taken to conserve wildlife in forests, 
it is necessary to review some o f the changes tha t have occurred in the techniques 
of forest m anagem ent in the past few years. This paper will therefore cover some 
ground very fam iliar to  m any foresters, while pointing out some o f the principles 
of conservation which will be equally fam iliar to  conservationists. It is however 
only by a complete synthesis o f the two sciences that continuing success will be 
achieved in face of economic and m aterialistic pressures.

The Forest Estate
There are today in G reat Britain three million acres o f w oodland managed 

primarily for tim ber production, about half o f which are the “new” forests 
planted on rough grazings in the uplands in the past fifty years on land that 
has been bare of trees for 400-500 years or even longer. These new forests are 
expanding at the rate of 60,000 acres per year.

One and a half million acres of old woodland areas are under m anagem ent 
for timber, involving a gradual change in the character o f many o f them.

In addition to these three million acres o f “ forestry” , there are one and a 
half million acres o f w oodlands m anaged for other purposes—game coverts, 
amenity woods, shelter for livestock, nature reserves, public open spaces— or 
with no specific m anagement. They are mainly small woods and copses, well 
distributed throughout the agricultural lowlands and in the steep valleys o f the 
uplands. They are composed mainly of deciduous species and owing to th e ir 
small size and poor shape many o f them are unsuited for the type of m anagem ent 
and techniques necessary for the success o f a purely forestry enterprise.
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The future o f these small woods, many o f them  on land of high fertility, and 
capable o f growing quality hardwoods as well as sustaining a rich woodland 
flora and fauna, is a m atter o f great concern not only for wildlife but also for 
the landscape to  which they contribute so greatly.

Special Areas and Rarities
The woodlands o f G reat Britain contain many special habitats for plants, 

insects, mammals and birds which are of such national im portance that they are 
protected by designation as N ational N ature Reserves or Sites o f Special 
Scientific Im portance. In addition local w oodland N ature Reserves are owned 
and m anaged by such bodies as the Royal Society for Protection o f Birds, 
County N aturalists Trusts, and the N ational Trust. W here such sites occur on 
Forestry Commission land they are given the status of a N ature Reserve and 
managed by agreement with the N ature Conservancy, County T rust or other 
body. U nder the Countryside Act 1968 similar agreements can now be made in 
respect o f woodland in private ownership being worked to an approved forestry 
plan under the Dedication Scheme. There is also consultation via the Planning 
A uthority where there is a declared conservation interest in new areas acquired 
by the Forestry Commission or, if in private ownership, proposed for working 
to an Approved Plan.

Thus w oodland sites of known scientific im portance, and similar sites on 
bare ground proposed for afforestation are adequately cared for under statutory 
procedures. A lthough they include some substantial areas, such as the 7,000 
acres of Ancient and Ornam ental W oods of the New Forest and 2,000 acres of 
the Caledonian Pinewoods o f Glen Affric and the Cairngorm s, in total they 
am ount to a very small proportion of the three million acres under tim ber 
management. I want now to explore the ways in which this great area o f forest 
can contribute to  the conservation o f wildlife as well as fulfilling its prim ary 
function. It is not only the rarities that need conservation; the maintenance, 
creation, and m anagem ent o f habitats to  increase the distribution and num bers 
o f a wide variety o f common species is an equally im portant objective. M oreover 
conservation of wildlife needs to be tackled on a broad front, with every forest 
incorporating in its management the principles of conservation, so that they are 
universally applied, not just reserved for the Reserves.

Different types of forestry
The distinction between afforestation, mainly of bare m oorland, but including 

such special areas as sand-dunes and industrial waste; and replanting o f form er 
woodland, mainly deciduous, is o f significance in m angement for conservation.

In both  cases, to comply with economic necessity the main species planted 
will be conifers. But whereas in the former, the trees will form  a richer habitat 
than  the annually burnt-over rough grazings o f the previous regime, in the 
latter the native hardw oods are replaced by species supporting a less luxuriant 
complex o f wildlife.

In  afforestation, measures can be taken to improve the habitat still further; 
in restocking old woodland planning is directed to  m aintain as much of the 
previous habitat as is com patible with economic working.

Afforestation
A lthough much of the upland afforestation is carried out on land that is 

devoid of tree growth, there are often relics of native species tha t have survived 
the m oor burning regime o f pastoral agriculture, in ghylls and ravines and wet
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flushes. These should always be retained in the forest scheme and extended 
where possible to run up into the main planting.

Enclosure from  grazing, and the drainage o f upland peats and the shelter 
of the young trees bring a great increase in plant, insect and anim al life, which 
may last for ten to twelve years, until the herb and shrub layer have been 
suppressed. But the forest will be perm anently enriched if  some o f the worst 
bogs, which m odern m achinery can now drain, but which will grow trees of 
only very low potential, are left to act as reservoirs, within the forest, o f typical 
bog plants and insects. Similarly where it was formerly the practice to  plant even 
the m ost uninviting rocky knolls and outcrops, rising costs and poor results 
from such areas now persuade the forester to leave them  unplanted to rem ain as 
islands o f the form er habitat within the growing forest. Future extraction 
difficulties also make it unwise to plant to  the bottom  o f steep ravines, thus 
leaving the stream  to form  its own habitat w ithout excessive shade from  planted 
trees.

As the forest forms thicket, the needs of fire protection dem and a constant 
and well distributed supply o f water. This can best be achieved by a series of 
small dams on perennial streams, creating little ponds and pools. W here 
conditions do not perm it this, small water holes are cheaply m ade by explosives. 
These soon become the haunt o f water-dependent species o f plants, insects and 
animals, which can be actively encouraged in various ways.

As the forest develops into the pole and thinning stage, the natural diversity 
of different rates o f growth of different species and varying sites is increased by 
patches of windblow. The light let in by the thinning on the forest floor perm its 
the regeneration of a variety o f species including trees from  seed brought by 
birds.

Thus in the pinewoods in Allerston Forest in the N orth  Y orkshire M oors a 
rich understorey o f oak, birch, rowan, thorn and other species has developed 
under the thinned stands.

These large new upland forests have provided conditions suitable for a great 
natural expansion of roe deer and also for species which were becoming rare 
such as the pine m arten, polecat, wild cat am ong the m am m als; and birds 
such as the siskin and redpoll and the crested tit. The botanist, the entomologist, 
the mycologist and indeed every student o f natural history can find correspond­
ing ecological events in these new forests which will m ore than balance the 
spread o f trees onto the open m oorland habitats.

This is especially so when these largely unplanned developments are supple­
mented by positive measures. In the Forestry Com m ission’s plantations there 
are now many thousands of bird-nesting boxes, recorded and m aintained by 
Natural History Societies and school groups. In co-operation with the Wild- 
fowlers Association o f G reat Britain and Ireland, large areas o f water have been 
created as wildfowl refuges and breeding areas. Thus at Grizedale Forest in the 
Lake District, the greylag goose has been re-established as a breeding species 
after 200 years.

The felling phase gives opportunities for altering the structure to  favour 
wildlife. In the Forestry Commission the felling program m e is now 10,000 
acres per year; by the year 2000 it will have risen to  about 50,000 acres each year. 
The size of felling coupes vary with the crop, the terrain, and the extraction 
techniques and equipment, but these holes in the canopy let in the sunlight, give 
diversity, and extra “edge” length, all o f which favour wildlife. The aim of 
sustained forest m anagem ent is to work towards a steady annual program m e o f 
felling and restocking in each forest or group of forests, so tha t there will always 
be a gradation of age classes. This gives a wide range o f habitat even when the 
tree species are restricted by limiting site conditions.
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M odern tim ber harvesting and extraction equipm ent often involves widening 
forest roads at the time of felling. The verges become colonised by native herbs 
and shrubs, as do tem porary tim ber stacking sites along the road. Deliberate 
introductions of willow and birch on roadsides can be made to accelerate the 
creation of a favourable roadside habitat.

Thus these new forests which started so uniformly and which were seen with 
some dismay by naturalists, develop under norm al forest management, with 
sensible intervention to  favour wildlife, into habitats able to sustain a rich 
and varied flora and fauna.

Replanting Old Woodlands
In  the old woodland areas the situation at the start is quite different. M ost 

are in the more fertile lowlands and for the past 100 years or m ore have been 
growing broadleaved trees— oak, beech, ash—many with an understorey of 
hazel, hornbeam  or chestnut, and providing good conditions for wildlife. The 
regrowth o f scrub and mixed regeneration after wartime fellings o f the tim ber 
trees m aintained these conditions.

In  the early 1950’s when a start was made to restock these woods, a large 
num ber o f broadleaves were used, either pure or in mixture with conifers. The 
Forestry Commission alone planted 30 million oak and 70 million beech between 
1950 and 1965; and private owners continued to use these species in regenerating 
their woods. Gradually however rising costs and diminishing m arkets for existing 
tim ber o f the principal hardw ood species, particularly the smaller sizes, have 
restricted the use o f broadleaves. W here they are now planted, they are widely 
spaced in a m atrix of conifers to form  the final crop trees only, in a stand that will 
be an evergreen/deciduous mixture for m ost o f its life. In  1950 the Forestry 
Com m ission used four and a half million oak and six and a half million beech 
plants in its planting program m e; in 1968 use o f these species had dwindled to 
sixty thousand oak and half a million beech, and this is the sort o f level that is 
likely to  continue. Nevertheless the preliminary figures from  the 1965 census of 
woodlands show tha t the total area under oak high forest in England still stands 
a t about 350,000 acres, and has not materially diminished since the 1947 census.

A fter initial failure, particularly on heavy clay soils, with m ethods involving 
m echanical clearance o f scrub in old w oodland areas, a system was evolved of 
thinning out the hazel, birch or other regrowth and establishing the new crop 
under shelter o f this. This preserved the site and gave frost protection. The 
overhead cover was gradually removed over ten to twelve years, and the poles 
were sold for turnery and stakes. The reduction o f this m arket, coupled with 
rising costs of felling and extraction, has forced the forester to reconsider this 
technique. After various modifications involving the use o f herbicides the latest 
developm ent is to kill the scrub by chemical means in the summer before 
planting, so tha t it provides a gradually diminishing shelter o f m oribund stems 
for the new crop to  grow through, w ithout further intervention by the forester. 
The financial savings o f this m ethod are substantial. The effect on wildlife has 
yet to be assessed; it is certainly less drastic than mechanical clearance, and leaves 
much of the herb layer un touched ; the dead stems of the scrub provide breeding 
sites for insects and some nesting sites for birds; the derelict appearance of 
leafless scrub may be the worst result. M uch depends on the scale on which this 
m ethod is used in any one locality.

It is clear however tha t chemical m ethods of control o f plant species inter­
fering with the growth o f the tree crop at any stage will continue; it is in this 
context tha t wildlife conservation in old w oodland areas m ust be viewed. The 
Forestry Commission has drawn up for its staff a code o f practice setting out 
stringent precautions in the use of all chemicals, particularly when sprayed from  
the air. Special arrangem ents are in force in or near all N ature Reserves and
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other designated sites. Nevertheless the forester is now arm ed with a  powerful 
weapon for changing the environm ent m ore rapidly and drastically than  ever 
before. There is always a tem ptation to  use such weapons because they are to 
hand, and to  destroy m ore than is strictly necessary. Used sensibly, selectively, 
and minimally the forest habitat will not suffer—indeed herbicides are now so 
used in many nature reserves as a tool o f management. I t  is the ill-directed and 
indiscriminate use o f chemicals tha t is harmful.

The knowledge tha t herbicides will be used gives added urgency and 
im portance to thoughtful planning for conservation in old w oodland areas, 
especially as few broadleaves will be planted in the new crop. G roups or clumps 
o f young or middle-aged oak can be left to  grow on with the new crop w ithout 
detrim ent to  it; broadleaves that become established on the edges and corners 
o f com partm ents can be left. In some places patches and brakes o f scrub and 
rough grass can be retained. The wider spacing o f planted stock now adopted 
for economic reasons on fertile old woodland sites—8 ft X 6 ft o r the equivalent 
to give 800-900 plants per acre—allows a herb layer to develop between the 
rows of trees w ithout harm. Some old dead trees can be left, and the cost of 
“ tidying” the forest floor before planting is now so prohibitive tha t planting is 
done through the residual lop and top and brushwood of the previous crop. This 
preserves the soil and gives many special sites as it gradually weathers.

In the later stages from  thicket to  tim ber size the tree crops replanted in old 
w oodland areas will only differ from  those in the upland areas on a broad  
climatic basis. In general however the lowland forests are smaller in size, and 
although now being planted mainly to conifers, are so interspersed with existing 
broadleaved woods, belts and copses that on a regional basis the new conifer 
crops have had little effect on wildlife. Indeed the shelter provided by the 
young conifer plantations may help to  m aintain bird populations.

Providing therefore that sensible plans are m ade for conservation, and tha t 
m odern techniques are used with discretion, I do not th ink tha t there will be 
any serious long term  loss o f wildlife in the old w oodland areas now being 
regenerated to  meet m odern industrial needs of wood.

Forest Protection
So far in this paper I have dealt with the encouragem ent o f wildlife in 

forests and woodlands. Some o f the habitats so created will be colonised by 
species which damage the trees—rabbits, hares, deer, grey squirrels— or 
neighbours’ interests—foxes, pigeons, carrion crows. The days have long passed 
when it was considered necessary to take action all the time against all individuals 
of all species that at any time damaged trees. The ecological approach to dam age 
prevention and control o f animals has now been adopted throughout the 
Forestry Commission. Trees and neighbours’ interests m ust still be protected, 
but control is selective and minimal, and carried out only when and where 
damage occurs. This type of approach is now an economic necessity as m uch 
as it is desirable for wildlife conservation.

Its application needs a different type o f m an from  some of the warreners 
and trappers o f the past; a man with a broad training in ecology, and an ability 
to observe, record and understand animal behaviour. The Forestry Commission 
has never lacked skilled field naturalists am ong its staff at all levels and it has 
been possible to recruit from  them a cadre o f men responsible not only for 
protecting the trees from  damage but for planning the conservation o f wildlife 
in the context o f efficient forest m anagem ent. Their w ork is supported by an 
active research program m e into better methods o f preventing damage, and they 
are in constant liaison with local officers o f the N ature Conservancy and with 
the County N aturalists’ Trusts, Wildfowlers Association o f G reat Britain and
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Ireland, the British Deer Society and other bodies o f which many of them are 
members.

Sporting Leases
W oodlands have been used for hunting game from  time immemorial, and 

today the sporting value of some lowland pheasant coverts exceeds the tim ber 
value. W ith sensible safeguards, shooting for sport can contribute to  wildlife 
conservation; the habitat m ost suitable for pheasants is also suitable for many 
other birds and insects. M any woods now famous for their fauna and flora 
were planted or m aintained as game preserves.

The Forestry Commission leases many o f its woodlands for shooting, but 
provides special conditions to protect badgers and otters from  destruction, and 
also rarities such as pine martens and polecats. The m odern gamekeeper has a 
m uch less ruthless attitude to predators— many o f which are now legally 
protected— than his predecessors, but it is only the landlord who can enforce on 
his employees or sporting tenants a responsible attitude to wildlife conservation.

M ost o f the w oodland deer stalking in the Forestry Commission is let on a 
daily perm it system, the visitor being accompanied by the Com m ission’s Wild­
life Forester or Ranger responsible for the proper conduct o f the stalk according 
to a strict set o f rules.

Adaptation and Introductions
M any of the new forests in the upland areas provide a vacant niche for 

wildlife which can be filled only by colonisation, adaptation, or introduction. 
The roe deer is a good example of the ability of a species to  colonise a new 
habitat, though it is surprising tha t the large forests in Wales of apparently 
suitable type have not yet been reached. The stone curlew is one of the creatures 
tha t has successfully adapted itself to a forest environm ent when its native 
brecks in East Anglia were planted. It flourishes in the broad rides, in forest 
nurseries, tim ber dumps and other pieces of bare ground within the forest. O ther 
bird species are also adapting themselves to this new forest habitat which is not 
surprising in view o f the woodland origins o f m ost o f our native species.

But there remains a vacant niche in these big spruce and pine woods o f the 
uplands which Bruce Campbell has suggested should be filled by carefully 
screened introductions. “ Possible candidates” are the European race of the 
crested tit to  the southern pinewoods; the great black, middle-spotted and 
greyheaded woodpeckers; and the goshawk. There is also the desire am ong 
sportsm en to spread the capercailzie and blackgame into new areas and to intro­
duce the Reeves pheasant as a sporting inhabitant o f the wet spruce forests.

Cost
Finally, w hat is the cost of the measures advocated? It is made up of three 

elements; overheads, being the time o f the staff; cash expenditure on materials 
and  labour for the positive works to  prom ote better habitats; and the charges 
labelled by the econom ist as “ loss of opportunity” . This last is the theoretical 
sacrifice of tim ber yield in for instance retaining an area o f scrub for wildlife 
instead of planting with an economic crop.

These costs are difficult to  isolate; there are many counter-entries in the 
balance sheet for conservation measures which directly benefit the forest; and 
the  social benefit to  the community as a whole o f conserving the native wildlife 
o f  this country is impossible to  evaluate. But the total costs are certainly not 
great and do not affect the viability o f the forest enterprise as a whole. I am sure 
th a t the future generations for whom these forests are being created will derive
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greater benefit from  forests m anaged to  conserve wildlife as well as to  produce 
timber, than from  the slightly greater yield o f wood which m ight result from  a 
negative attitude to  conservation.

SH EPH ER D S O N  W HEELS

. B y  R. J. JE N N IN G S 
C hief Forester, South Wales

“ But ca’ them  out to  park  or hill,
A n’ let them  w ander a t their will:
So may his flock increase and grow 
To scores o’ lambs and packs o’ w oo’!”

Robert Burns

The police constable dragged the carcase of a dead ewe to  the road verge 
as the car with a bent bum per and shattered headlam p drove off down the hill 
towards the village o f Parkend. Then casually kicking pieces of broken glass 
into the gutter he took out his note book and turned to  me.

D ead as m utton

“ These sheep in the Forest o f Dean are no ordinary sheep” , he said. “ Look 
how they run and jum p . . . m ore like flam in’ m ountain goats . . . racin’ sheep 
I call ’em . . . this one would have gone faster than  one or two tha t I ’ve backed 
at Chepstow races.”
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He made an entry in his notebook and spoke audibly to  himself: “ Blue 
cross on rum p, no ear m arks and half starved . . . looks like one o f Tom m y 
C rane’s to  me . . . not enough fat on its ribs to grease a pair o f scissors.”

The small crowd began to break up and the constable spoke to the remaining 
spectator a school boy of some thirteen years who was straightening the handle­
bars o f his bicycle. “ N ot hurt are you sonnie? . . . no . . . well all the same I ’d 
best take your name and address.”

Scenes o f this description are a frequent occurrence in the Forest o f Dean 
where several thousand sheep roam  the public roads and unfenced areas o f these 
ancient woods. Born and bred in the shelter of the old oaks they are owned by 
the villagers, colliers, quarrym en, woodmen, lorry drivers, retired labourers 
and others.

W ith little more than an arm ful of hay in the wintriest o f weather, m ost of 
these hardy creatures survive and rear their lambs on the short grass that they 
snatch from  the dusty road verges or the brambles that grow in the open forest. 
M ost o f their lives are spent wandering from  one side o f the highway to the 
other, or scavenging in the streets and several villages in the forest, scratching a 
living and dodging the heavy traffic that rumbles through this built-up area. 
M ost o f them are cross-bred Cluns and Welsh ewes, wily hungry animals whose 
owners are known locally as “ sheep badgers” . Shepherds who watch their 
flocks from  the driving seat o f a van or the saddle of a  bicycle.

The stranger to the forest may well ask what these creatures are doing at 
large on the public roads in such num bers and wonder what problem s they 
bring in their wake.

A thousand years ago the Forest of Dean was a Royal hunting forest where 
all grazing was strictly reserved for the King’s deer. Savagely enforced forest 
laws excluded all domestic animals from the woods save those of a privileged 
few.

Over the centuries however these laws have been gradually relaxed and 
today there exists in the forest a body o f men who choose to call themselves 
“ Com m oners” and who regard this custom  o f grazing sheep, that is known 
locally as “com m oning” , as a “ right” . But legal experts and authorities have 
pointed out tha t by the m ost ancient forest law sheep are specifically excluded 
from  grazing in a forest. Be tha t as it may, the fact remains tha t sheep have been 
run  on the unenclosed areas of the Forest o f Dean for as long as living memory 
can recall and with no rent or rates to  pay for the grazing, and income tax 
extremely difficult if not impossible to assess or collect. The running or keeping 
of sheep on other people’s property is a profitable hobby for a hundred or so 
inhabitants in the locality.

These several thousand grimy woolly animals, now regarded by visitors as a 
picturesque addition to  the questionable scenery peculiar to  the Forest, bring 
with them certain risks, inconveniences, problems and dangers.

O f the hundred or more owners who turn out their sheep on the forest very 
few own or rent any land at all. M ost flocks consist o f thirty or forty animals and 
by local tradition and mutual agreement each owner runs his animals on a 
particular part o f the open forest. For obvious reasons as near as is possible to 
his home.

Some owners m ark their animals with red, blue or black raddle. Others do 
not. The sheep flock together and can usually be found grazing in or around the 
same area.

One or two of the ‘badgers’ “ bell” an old ewe, and in foggy autum n weather 
when visibility am ongst the trees is poor an active dog will quickly rouse up the 
ewes and the bell will guide the owner to his flock.
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The sheep o f the various owners do not generally mix together intim ately 
and if for any reason they are brought together by accident the anim als are 
easily separated as soon as a dog is pu t behind them.

Strangers to  the district express am azem ent that the sheep who appear to 
belong to  no one in particular can be so easily found. It should be borne in 
mind that as m ost o f the owners are in regular employm ent during the day it is 
only at weekends tha t they have time to inspect their animals.

However, with certain notable exceptions there is an air o f general 
comradery am ongst the shepherds and it is in their own interests tha t 
they assist each other, by bush telegraph, to locate or collect strayed or missing 
ewes or send word to  a neighbouring owner concerning an anim al tha t may 
suffer death or injury on the roads. M ost owners easily recognise each other’s 
sheep and the m ajority o f them belong to  their own society which is called The 
Dean Forest Com m oners Association.

At first sight, the fact tha t sheep are being reared with a m inim um  am ount 
o f food and attention seems a worthy enterprise. As the owners themselves 
rightly claim, the sheep grazing on the road verges keep the grass closely cropped, 
thus saving a considerable sum o f money tha t m ust otherwise come out o f rates. 
Furtherm ore the grass that they consume would otherwise grow rank coarse 
and untidy, and as the trees under which the animals graze in the unenclosed 
forest are too large to be damaged by browsing no harm  whatsoever can follow. 
This o f course is a m atter o f opinion.

Some 11,000 acres, which is rather m ore than  a ha lf o f the forest, is un­
enclosed, and here, where the sheep graze, hardly a flower of any interest or 
beauty is to  be seen.

Were it not for the close cropping of every speck of green vegetation in the 
wood, the whole of this area might well be a mass o f colour. Primroses, violets, 
anemones and all the other flora o f a norm al forest would thrive and spread. As 
things are however the bluebell seems to be the only flower tha t has not been 
eliminated by grazing. D uring nine years in post as H ead Forester I did not 
find one specimen of the com m onest o f orchids in more than ten thousand 
acres of the unenclosed woods. In a N ational Forest Park  this seems to me to be 
nothing less than a tragedy from  the point o f view of a botanist or naturalist.

Again it must be remembered tha t the sheep owners have virtually no land 
of their own and what few acres they rent or possess will certainly not accom ­
m odate several thousand sheep. During the past ten years there have been three 
serious outbreaks o f foot and m outh disease in the forest am ongst sheep, pigs 
and cattle. As soon as a case of the disease is confirmed, the authorities issue 
an order which makes it an offence to  allow any stock to rem ain at large, and 
ordering all sheep owners to remove their animals from the open forest. This of 
course brings about an impossible situation, as the ‘badgers’ have hardly any 
land to  remove their sheep to, and on their own they are quite unable to comply 
with the order. N o farm er can be expected to allow suspect animals to be 
brought on to  his land. Yet it is a punishable offence to allow them to remain at 
large and in these circumstances the risks o f the disease being spread cannot be 
over-emphasised.

A nother aspect tha t requires some exam ination is tha t of cruelty. Sheep that 
are at large over a vast area and not inspected daily frequently get into difficulty. 
I have seen ewes dead in the woods after being caught up and injured by barbed 
wire. M any animals get hit by vehicles on the very busy public roads. Sometimes 
they are killed outright. On other occasions they leap into the cover badly 
injured, to fall into a ditch with broken limbs or ribs and to die a lingering death 
from starvation or through haem orrhage.
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Sometimes sheep get stranded on quarry faces and have to  be rescued by the 
police. Occasionally they fall and are killed. A t other times they lie injured and 
are discovered at the weekend alive with maggots. W hat these creatures suffer 
is best left to  the imagination.

Traffic through the forest is heavy and the cyclist and m otorist have to  be 
constantly on the alert. Sheep that are lying in the grass verge have a habit of 
strolling suddenly across the highway and many accidents occur during the year.

K een gardeners are no t a t all happy with the situation.

The keen gardeners and householders are not at all happy with the situation. 
W hen grass is short sheep will break through any weak-spot in the best of fences 
and many a prize cabbage in the Forest o f Dean has made a dinner for a sheep 
instead o f winning a certificate for its grower.

Tradesm en too are apt to leave gates open and it is not unusual to  see a 
dozen sheep standing patiently by a row o f houses on the day that dustbins are 
due to be collected, awaiting an opportunity to  rout am ongst the garbage cans 
tha t they know so well contain crusts o f bread, potato peelings and other 
delicacies, before the arrival of the Council vans.

In midsummer the sheep seek out shady spots and wherever these occur near 
housing estates the objectionable fouling o f paths and garden gateways must 
be seen to be believed. Complaints are often made to the local authorities on 
grounds o f public health.

The fences around the plantations o f young trees tha t are to be seen in the 
Forest o f Dean are almost entirely for the exclusion of sheep and it costs the 
taxpayer many thousands o f pounds annually to  keep these creatures out o f the 
woods.

The Crown Foresters are constantly on the alert, watching for stray sheep 
tha t appear mysteriously inside the fences and enclosed plantations in spring
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when grass in the open forest is scarce. Y oung trees are easily ruined by browsing, 
and unless the sheep owner has a sound reason and explanation as to why his 
animals are trespassing, the woodmen remove the animals to a  wooden 
enclosure where they are im pounded. They are released to  the owner only after 
payment of ten shillings per head. Speaking from  experience I can say tha t 
chasing, catching and collecting agile sheep am ongst thorn, bracken and bram ble 
is an exhausting business, though it may be good for the figure.

Every August, sales are held at Coleford and Littledean and several thousand 
lambs leave the dusty forest for Wales and other upland parts o f the country. 
Then for six m onths the roads are fairly clear until the lambs arrive again the 
following spring.

In 1958 the G overnm ent published a W hite Paper in which it was recognised 
that straying sheep in the Forest o f Dean were creating serious problems. Several 
recom m endations were made to  remedy the situation but as yet Parliam ent 
appears to have had insufficient time to deal with it.

W ith the opening of the Severn Bridge, traffic through the Forest of Dean 
will, it is expected, be trebled in three years. M ost o f the inhabitants of the area 
are waiting to see whether the agile sheep and their crafty owners can continue 
to survive with so m any more fast-moving vehicles, or whether the casualty 
rate am ongst them  will be so high that the ‘badgers’ will abandon their so-called 
commoning, having realised at last that the tyre m arks o f the cars and lorries 
com bustion engine have written . . . FIN IS . . . after so m any years, to  the 
profitable hobby o f the “ SH EPH ER D S O N  W H EELS” .

G R IZ E D A L E  FO R EST H A N D IC R A FTS

By  A. GALLOW AY 
North West England

As far back as 1959 M r. M. Orrom , D istrict Officer, surveyed the wasted deer 
skins at Grizedale and considered that these might form  the basis o f a cottage 
industry, an idea tha t came from  H. A. Fooks.

For various reasons there was constant change am ongst the forestry workers 
in those days, shortage of money being one o f them. A cottage industry might 
remedy this perhaps, and provide a new interest for the wives who were living 
rather isolated and somewhat narrow  lives, though adm ittedly in exquisite 
surroundings.

Accordingly M r. J. Chard, Conservator, asked A rthur Galloway to  recruit 
interested people to jo in  an Adult Education Class. In October 1961 a class of 
eighteen was formed and met once a week in the Parish Room , Satterthwaite, 
to be taught the rudim ents of leatherwork by Miss W. Armer. Tools and thread 
were purchased through Miss Armer, M r. O rrom  arranged for leather offcuts 
to be bought from the Kendal “ K ” shoe factory, and one or two skins which 
were cured at Grizedale were made available to the class. I t was interesting and 
leisurely.

Then one day M r. Shields, Technical Officer, Saddlery, R ural Industries 
Bureau, W imbledon, paid us a visit. He conferred with M r. Chard, M r. O rrom , 
Miss A rm er and with the people who felt attracted to  the ideas o f a cottage 
industry. Shortly afterwards M r. Shields came again, this tim e bringing second­
hand tools and clamps and, best of all, creating enthusiasm  and talking about 
markets. The Forestry Commission made a loan o f £50 which paid for the shoe 
leather and the tools from  M r. Shields. Later the members o f the G roup paid 
for these as they required them.

F
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In  October 1962 Miss A rm er took a class for the second time and  by N ov­
em ber it was clear tha t six people desired to  form  a G roup, Doreen W instanley, 
Phyllis Moss, David Hawkes, Jenny Askew, A rthur and Betty Galloway. M r. 
O rrom  asked A rthur if he would do any necessary book-keeping and he agreed.

U nder Miss A rm er’s instruction Doreen W instanley made attractive flower 
brooches, David Hawkes, a delightful D orothy bag and the other four struggled 
with purses and mocassins. By January 1963 these six members had left the class 
and were producing small articles in their own homes. The cottage industry 
was a fa it  accompli. Growing pains were to  follow and a year later they keynote 
was discouragem ent and apathy.

The first modest output o f purses, flowers, key-rings and scarf-rings were 
sold in the Deer M useum at Grizedale and soon this became known to M r. 
H arper at Hawkshead who became our first wholesale customer. This was felt 
by the G roup to be a step forward and really quite a milestone.

To find designs suitable to  our m aterials has never been easy, but invariably 
the best sellers have been items tha t were simple both in design and in the 
making. The key-rings o f today are only a little smaller than the original pattern 
produced by Phyllis M oss and the same applies to  the scarf-rings first m ade by 
Doreen W instanley.

W hen handbags were made, the simple flat shoulder bags topped the sales.
It became evident that we m ust find suppliers for split-rings, brooch-pins, 

zips, press-studs and other sundries that were required constantly. M r. Shields 
was m ost helpful in obtaining for us, and selling to us, some o f these items and 
later in giving us names and addresses o f wholesalers. He impressed upon us the 
need to pay all our bills within one m onth of receiving goods. A rthur ordered, 
and members paid for, their goods as they needed them. Leather offcuts came 
from  Connolly Bros., Persian skiver from  the Light Leather Co. Soon Mr. 
Shields felt tha t acetate boxes would assist the presentation of the deerskin 
flower brooches and he ordered 200 of these from  John Dickinson. The Rural 
Industries Bureau settled this account.

A t this time the deerskins were in short supply, particularly the sum m er roe 
which was used for m ost of the articles. But the flowers were made from  scraps; 
the boxes stood em pty; we needed no other incentive to fill the lot! Meanwhile 
the money to  repay the R.I.B. was raised by the members.

Early in 1963 it became clear that the Secretary m ust have money to pay the 
bills prom ptly. M embers suggested, and M r. O rrom  agreed, that a levy of one 
penny in the shilling be deducted from  individual earnings until each member 
had loaned £5 to  the G roup.

On 22nd April, 1963 the first A nnual General M eeting was held a t Hill Top. 
M r. and M rs. O rrom  and five members attended. It was reported that the 
following articles had been sold:

The six members were now producing more than they could sell and one of 
M r. O rrom ’s friends agreed to show samples of flower brooches to  his customers, 
but no orders resulted. M r. O rrom  then supplied a list o f addresses to  which 
A rthur wrote, enclosing samples of the brooches. Again no orders followed! 
U nfortunately the enthusiasm v/as such that a further 200 boxes were ordered 
and paid for and by M arch 1964 each box held a flower.

Key-rings
Scarf-rings
Purses
M ocassins . .  
Jewel Cases

309
24
16
4 pairs 
6



NUMBER THIRTY-SIX 1968-69 157

Sales were alm ost at a halt and the G roup felt discouraged and slightly 
apathetic.

A few items were sold a t the newly opened Camp Site at Grizedale and Jean 
Taylforth asked D oreen W instanley for some purses suitable for scout campers 
to wear on their belts. D oreen made a few, and this purse continues to sell 
extremely well.

An acccount was opened with the M idland Bank, U lverston, on 11th July,
1964, under the name o f Grizedale Forest Handicrafts. Three specimen signatures 
were lodged at the Bank, P. M oss, D. W instanley and A. Galloway.

The deerskin work was being noticed in the gift shops and the owners of 
other gift shops began to  find their way to Hill Top and to give orders.

Exhibits were staged by M r. Shields at the Gam e Fair in Oxfordshire, M r. 
Anderson, R.I.B. Organiser for Lancashire, set up a display at the Royal 
Lancs. Show at Blackpool and M r. G arthw aite showed the work of the G roup 
at Savile Row. Some retail sales were thus made and £13 10s. 4d. was added to 
the loans kitty. This was fortuitous and enabled tissue paper, stationery, postages, 
bank charges and cheque books to be paid for w ithout using the money from  
the m em bers’ loans.

For the Gam e Fair, David Hawkes had made a very attractive shoulder bag 
and in October Phyllis M oss m ade an 8 inch gusset hand bag, patterns of which 
were distributed, and soon handbag production began in earnest.

The third A .G .M . took place at Hill Top on 26th October, 1965. M r. O rrom , 
Mr. G rant, M r. Shields, M r. Anderson and nine members were present. During 
the year June W ebb and Peter Townsend had left and five members had joined 
the G roup, M argaret Gosden, Jean W ood, Teddy Taylforth, Brian D ean and 
M ary Hawkes.

Acquaintance with H .M . Custom s and Excise Officer was reported. 
Apparently everything hinged on w hether mocassins be classed as “ wearing 
apparel” !

Members felt that A rthur should be paid an honorarium  for his w ork but he 
declined to be paid for his voluntary task.

M ention must be made o f the deerskins which were cured originally by John 
Corfield a t Grizedale. This was time-consuming and not wholly satisfactory so 
small quantities were salted and then sent to the Tannery at Millom. Between 
1962 and 1963 a bundle of summer roe skins was lost in transit so another 
tannery was sought and found in Scotland. The skins were cured cheaply but 
were too hard for the work. M r. Shields’ help was sought and finally the skins 
were accepted by the N ational Leathersellers College, London, where they are 
sent still. The summer roe were in very short supply always, whilst the winter roe 
skins tended to be in excess of the needs o f the G roup. In 1965 however H olker 
Hall agreed for their fallow skins to be collected by the Forestry Commission. 
These beautifully m arked skins more than com pensated for the shortage of 
summer roe and they were used to make spectacular bags. In M ay 1965 the 
deerskins were moved from  Grizedale to Hill Top so to  be more easily accessible 
to members. The deerskins are the basis of the industry and the work of skinning 
and salting, packing and dispatching goes on throughout the year unnoticed 
until the heavy sacking-covered bundles are delivered and the skins are sorted 
and priced. A room  has been cleared to house the skins, leather and the acetate 
boxes and to hold the finished articles as they are handed in.

The fallow skins gave added incentive to  the bag makers and at Christmas,
1965, twenty assorted bags were sold. (These appear on the list o f sales for 1966).
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The sales for 1964 were noticeably higher:
Key-rings
Scarf-rings
Purses
M ocassins . .  
Flowers 
D orothy Bags 
Shoulder Bag

434
396
399
322 pairs

73
12

12 m onths—April 1964 to M arch 1965 
6 m onths—April 1965 to Sept. 1965

£448 11s. Od. 
£358 12s. 6d.

The year 1966 was m em orable for a num ber of displays of the products of 
the cottage industry.

At the Deer M useum, Grizedale, displays were seen by the Chairm an and 
Forestry Commissioners, the D uke of Edinburgh and by six M .P ’s. who were 
visiting the Forest.

In M ay, Teddy Taylforth and A rthur Galloway manned a stall in the grounds 
o f John Ruskin School, Coniston, and handed the profit o f £5 2s. Od. from the 
afternoon sales to  the Swimming Pool Fund.

M r. O rrom  expressed the wish for a perm anent display o f deerskin w ork in 
the Deer M useum, Grizedale.

The year was m arked also by an increase in the variety and num ber o f bags 
produced. Betty Galloway introduced the 10-inch shoulder bag which was 
followed by Teddy Taylforth’s 8-inch shoulder bag, an immediate success and 
still the bag with the highest sales. A 10-inch gussetted handbag was added by 
Phyllis M oss to her 8-inch variety, but this was discontinued the following year. 
Brian Dean made a somewhat complicated round gusseted shoulder bag, much 
sought after, but it was discontinued as the am ount o f work involved in the 
m aking made it uneconomic. Teddy and Phyllis Taylforth made three turnlock 
handbags but the leather available was unsuited to the design, which was 
withdrawn.

G roup membership had increased to  thirteen by the time the A .G .M . of 
1966 was held at Hill Top on 13th December. Phyllis Taylforth, who had been 
working splendidly with her husband for some m onths, joined the G roup 
during December. M r. and Mrs. O rrom , M r. A nderson and friend and twelve 
members were present at this meeting.

A large order from  the Swan Hotel, Newby Bridge, had been fulfilled for 
Easter and a num ber of orders had been received for Easter 1967 so these were 
divided equally between members, who were each given a list o f things to  be 
made during the winter months.

I t was noted tha t the prices o f m aterials and postage had risen and the 
wholesale price of every bag was increased by 2/6 to  offset this. Customers 
raised no objections because 6d was taken off the wholesale prices of key rings 
and zip purses.

During the year a few members thought they would like to  make bags of a 
higher calibre. M r. Shields agreed to come up to Grizedale to  give further 
instruction, but this was not possible as he succumbed to several spells o f illness.

In A ugust the G roup agreed to pay £2 10s. Od. per year for the salt used on 
the skins a t Grizedale.

F or the first time, two prospective customers could not be accepted, as small 
follow-up orders were being received from  the established customers and  it was 
felt inexpedient to take orders tha t could not be executed prom ptly.

1967 seemed rather a quiet and uneventful year but a glance a t the sales will 
show tha t the G roup was working steadily. Sales reached their highest level o f 
£1,046 10s. lOd.
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It was pleasing to  note tha t our highest sales, £241 8s. 4d., were m ade at 
the Camp Shop, Grizedale.

The to tal sales for the year were as follows:
Key-rings 505
Scarf-rings 158
Purses 1,005
M ocassins 207 pairs
Flowers 270
Bags ............................ 221
Zip Pulls 44

The 1967 A .G .M . was held at Hill Top on 6th October. M r. G ran t attended 
and M r. and Mrs. Fletcher met the G roup as a whole for the first time, 12 
members being present.

In  April Betty Galloway made a short recording which was broadcast on 
W om an’s H our and in June she had talked to a group of W omens Institute 
Produce G roup members about the cottage industry. A t the A .G .M . it was felt 
that this talk might form  the basis o f a short history of the Deerskin Industry 
which Betty Galloway agreed to  write.

D uring M ay, M ajor-G eneral S. H. M. Battye, C.B., M .A., called at Hill Top. 
The M ajor is the D irector o f the Council for Small Industries in Rural Areas 
(formerly R.I.B.) and upon being shown some bags he commented upon the 
high standard o f sewing.

The sum of £4 11s. 7d. was given to the Satterthwaite Church Fund, this 
being profit from  goods sold on the Deerskin stall during the July G arden Fete.

M r. Anderson called to give his good wishes to  the G roup before leaving for 
a new post in Scotland. M r. H. Shaw, his successor, paid a brief visit to  Hill 
Top in July.

A stall was set up at the W .I. Country Fair held in September a t Grizedale 
and the profit of £13 Is. Id. was given to the Rusland and Satterthwaite W.I.

The decision to pay A rthur 5% o f all wholesale sales was proposed and 
accepted unanimously.

The 1968 A .G .M . was held at Hill Top on 11th October. M r. Fletcher and six 
members attended.

D uring the year A nn Threlkeld and N orm an Howgate had joined the 
Group, but five members had left leaving ten. The five were Doris and M ary 
Smith, Jean W ood, Phyllis Taylforth and Doreen Winstanley. Doreen was one 
of the original members who in Novem ber 1968 sailed with her family to  
Australia. We promised to  send her all future A .G .M . reports as a means of 
keeping in touch and we wish her well in her new way o f life.

M uch constructive discussion occured during this Meeting. Ideas for new 
“ lines” were exchanged and exhibits supporting them  were produced. Small 
changes were made in the prices of five types of purses, and key rings, now 
joined neatly and speedily with a rivet and no longer sewn, were reduced by 
6d. to 2/6 wholesale. The 10 inch shoulderbag would be shortened by 2}  inches 
and the same price charged. Teddy Taylforth had made eight 10 inch bags— 
both sides o f winter roe—during the year, and Betty Galloway showed a 
sim ilar bag with a gusset which adds to the strength and capacity of the bag. 
Custom ers’ reactions have been favourable and these bags would use the winter 
roe skins which were plentiful.
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Total sales from  October 1967 to  September 1968 were:
Key-rings
Scarf-rings
Purses
Zip pulls
Flowers
M ocassins
Insoles
Bags

613
310
950
217
327
138 pairs

161
8 pairs

Members who had left the G roup had had the whole of their loans returned.
Betty Galloway expressed concern that the money available from  m em bers’ 

loans would be depleted in time by unrecoverable expenses. Bank charges and 
cheque books; invoice books; carbon and typing paper; tissue paper and string; 
petrol to collect a longstanding debt; paym ents for replacing skin on two bags 
and one pair o f mocassins; postages—these had been such expenses during 
1968 and they had been met out of the profits from  the odd retail sales at Hill 
Top. These sales were unpredictable and A rthur and Betty Galloway were not 
keen to  continue them.

As an alternative to  raising money in this way, Betty Galloway asked if 
Phyllis M oss and Jean Taylforth would sell the deerskin products in the Post 
Office and in the Cam p Shop on a percentage basis. They agreed readily to  take 
goods on a sale or return basis and for the cottage industry to  have 40%  o f the 
retail profit. In  return  they would have the first choice o f all items made.

This then is the story of a dream  come true. In its small way it is a success 
story; a few people setting out simply and hesitantly to  m ake things good 
enough to  sell to the public. This they achieved but their success continues because 
they strive constantly to uphold and to  improve standards. To produce attractive 
handsewn work using traditional tools and elemental m aterials is in itself a 
fair accomplishment and fulfillment indeed.



T H E  D RO V ERS H IG H W A Y

In Crychan Forest’s hanging mists 
There is a track tha t turns and twists 
By rocky outcrop, stone and cairn 
T hrough peat bog, heather, grass and fern 
It runs from  Tow y’s fertile farms 
’cross Eppynt to The Drovers'1 Arm s 
W here horsemen brought Welsh cattle down, 
Beef on the hoof for London Town.

T hat trade has gone full many a day 
N o drovers ride their old highway 
A nd all the hill from  foot to brow 
Is changing face and colour now 
F or where black cattle trod the land 
A million forest trees now stand 
Though Army lorries, tanks and guns 
Still travel where the old road runs.

Sometimes at night when all is still 
I see a light up on the hill 
Then my im agination turns 
To well-worn tracks am ongst the ferns 
And troops manoeuvring in the rain 
Are phantom  forms on horse again 
W ho drive ghost cattle tha t I see 
Back through the roads o f history.

NUMBER THIRTY-SIX 1968-69

R .  J .  J e n n i n g s
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H A R V E S T I N G  A N D  U T I L I S A T I O N

STUDIES O N  LIG H T, FR A M E -ST E E R IN G  TR A C TO R S 

By  A. W H A Y M A N

It is now generally accepted tha t:
(1) A wheeled vehicle has a lower first cost and lower operating cost than 

a similar tracked vehicle.
(2) A  4 x  4 vehicle (i.e. four wheel-drive) has a better perform ance than a 

4 x 2  (or two wheel-drive) vehicle.
(3) A n articulated vehicle has greater flexibility than a rigid fram e vehicle 

with conventional steering, particularly over difficult terrain.
In  N orth  America, comparatively large four wheel-drive articulated tractors 

have been developed for tim ber working, both as “ forw arders” and “skidders” 
mostly in clear felling operations. These tractors are from  60-70 horse power 
and upwards, and have not as yet been widely used in G reat Britain, where 
thinning at present predom inates. W hen a smaller and lighter type of articulated 
tractor, the H older A20, fitted with a rear-m ounted winch, was seen working in 
Norway, it attracted considerable attention in view o f its likely application for 
the extraction of thinnings, where, as in other parts o f the world, a  substitute 
for the horse was being sought.

In 1966 a  machine was purchased, modifications were made to  the tractor 
and equipm ent and studies were carried out to develop an appropriate logging 
system and to  provide prelim inary perform ance and cost data. The results are 
no doubt applicable to other similar light-frame steering tractors.

Description of Tractor and Equipment

Tractor H O L D E R  A20
(M ade in West G erm any for agricultural and horticultural 
use).
Engine
20 h.p. twin cylinder, air cooled, 4 stroke Diesel, 1005 cc. 
Transmission
Fluid flywheel. 4 wheel-drive via 2 differentials.
8 Forw ard gears—0.37 m .p.h.— 12.2 m.p.h.
4 Reverse gears— 1.00 m .p.h.— 4.42 m.p.h.
Hydraulically operated differential locks on both front 
and rear axles.
Steering
Hydraulically assisted.
Tyres
7 .5 0 x 2 0  (7 .50x 18)
Length
9 ft.
Width
3 ft 4 ins.
Ground clearance 
1 ft 3 ins.
Weight 
1 ton 3 cwt.
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Winch V IN JE JU N IO R
Chain-driven from  power take-off.
A single-drum winch in which the axle of the drum  is 
parallel to  the length o f the tractor. The winch rope 
passes through a block attached to the tu rret which is 
mounted above the skid pan at a height low enough to 
prevent the tractor tipping over, and yet high enough 
to allow the winched in load to  be clear o f the ground. 
Rope
50 yards 6 X 19 x  $ inch diameter.
Speed
150 yards per minute.
Load
Approximately 2 tons.
Weight 
2 cwt.

Other Equipment “ SK A R PSK O ” tyre chain (set o f 4).
Norwegian sliding choker chains with “keyhole” adjusters 
Wedge eye socket (fixed on end of rope).
Running hook {2\ tons).

Modifications to Tractor and Equipment

Tractor M odifications were required to convert w hat was an
agricultural tractor into a machine suitable for forest 
operations.
Safety cab
A safety cab was designed, fitted and tested by the 
N ational Institute o f Agricultural Engineering; it passed 
the Institu te’s stringent requirements.
Guards
G uards were fitted to the radiator and also to the under­
neath o f the tractor. The guard plates at fron t and rear 
protected the differentials, the brake and clutch controls 
and the sprocket driving the winch. Valve guards for the 
wheels were essential.
Weights
Weights were added to  the front wheels (this can also be 
done by water ballast).

Winch Clutch and brake controls were extended to enable them
to be operated from  the driver’s seat.
Brake stop
A  stop was fitted to the brake release to prevent the rope 
and drum  from  over-running when the rope was pulled 
off the drum , or the load was released.
The butt plate was strengthened and extended to cover 
part of the rear wheels.

Methods

In thinning it was found necessary to lay out “ racks” for the tractor to move 
through the wood. The tractor is able to move between trees 5 feet apart, bu t for 
ease o f operation “ racks” are required.



164 JOURNAL OF THE FORESTRY COMMISSION

Racks
10 feet wide and 33 to  44 yards apart. They should be as straight as possible 

with no side slope. Slope o f  rack should not exceed 40% .

Felling
Felling m ust be directed in a herringbone fashion so tha t the trees lie a t an 

angle o f 30° to  60° to the line o f the rack. I f  trees are felled parallel to, or a t right 
angles to, the rack, extraction is difficult and time is wasted m anoeuvring the 
trees into a suitable position.

Piling
It is not necessary for the fellers to assemble complete loads for the tractor 

because the winch is used to  collect the trees into a load. However, at the time of 
felling, the fellers should pull “ tips” or “ bu tts” together wherever possible to 
reduce hitching time, especially where the trees are under two hoppus feet. The 
fellers should be instructed to pull either “ bu tts” or “ tips” in the direction of 
extraction, a m ixture o f “ butts” and “ tips” should be avoided.

Chokering or Hitching-up
The driver is usually responsible for his own chokering in thinnings where 

hauls are relatively long and the density o f trees relatively low. But in clear 
felling, or where hauls are short, there is a case for a chokerm an to  speed up 
terminal times by using a second set o f chokers. When the driver has positioned 
the tractor, he pulls out the rope to the furthest tree, fixes the cable to  it by 
means o f the sliding hook and wedge eye-socket, then he chokers the rem ainder 
o f the trees on his way back to  the tractor using the sliding chokers attached to 
the rope. N orm ally there are five chokers which may accom m odate one or more 
trees depending on their size. Sharp angles in the line of the rope m ust be avoided 
as m ust the positioning of chokers too far back on the tree. I t is easier to 
disentangle the chokers a t the landing if m ore than one tree can be carried in 
each choker. I t was found better to use choker chains with a “ keyhole” 
adjuster whereby the length o f each choker could be adjusted, rather than to  use 
wire chokers o f a fixed length.

Winching in and Movement out
The driver winches the load up to the back plate, then drives out to  the 

landing. I f  “ tips” are extracted first, a bigger load can usually be carried (as less 
weight has to  be lifted) but the butts are liable to  spread out and may jam  when 
going round obstacles. However, an extra advantage o f tip-first extraction is that 
all pulpw ood lengths lie together and this aids subsequent conversion a t the 
landing.

The controls o f  the winch are so arranged that the driver can, w ithout 
dism ounting, drop his load, move the tractor forward independently o f the load 
and then winch the load back to the tractor. This enables soft areas or steep 
banks to  be traversed.

Stacking and Conversion
A great deal o f time is often spent stacking and sorting at the landing; if the 

tractor is fitted with a log roller it can assist with this work, or if there is ample 
room  loads can be spread out.

If, however, conversion can be m arried to the extraction then up to  25% 
o f cyclic time can be saved. A grid placed at the landing on which the load is 
deposited, and on which the tim ber is converted as it arrives, eliminates the 
need for any stacking prior to conversion.
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Provisional Times for Extraction of Early Thinnings 
(Using Holder Tractor (Pole Lengths))

Job specification
Trees felled in herringbone fashion tow ards rack.
Trees debranched and cut off at 2£ to 3 inches top  diameter. 
Butts or tips moved together by fellers.
Racks 10 feet wide at intervals o f 33 yards.

Ground condition
Slopes not over 21%.
Stumps or boulders under 12 inches high.
Drains not more than 18 inches deep.
U p to 12 inches peat on stony clay.
Easy access from  rack to road or ride.
One-man operation.
Loads deposited on grid.

Allowances
Personal needs and rest 22%
O ther work . .  11 %
Contingencies . .  4%

STANDARD MINUTES PER HOPPUS FOOT

Average
Extraction
Distance

Yards

Average load in hoppus feet

15 20 25

50 0-75 0-66 0-61
100 0-86 0-74 0-67
200 1-08 0-90 0-80
300 1-30 1-06 0-93
400 1-51 1-22 1-06

The standard times are based on a limited num ber o f studies but give useful 
early guidance.

1 hoppus foot =  1-273 cubic feet

Comparative Extraction Costs 
Horse Tushing and Holder A20 Tractor

Studies indicated that under the given conditions cost savings o f 20-30 
per cent may be expected when horse extraction of pole lengths is replaced by 
extraction with the Holder.

Comments and Conclusions

The H older A20 tractor, an example o f light, frame-steering tractors, is easy 
to drive and handles well. The safety cab, which will soon become a legal 
requirement in Britain, gives the operator confidence in handling the machine
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and protection in case of accident. A n over-exuberant driver can over-drive and 
over-load this small tractor; this leads, inevitably, to mechanical troubles.

We have not yet gathered enough experience to  state with confidence the 
period over which machines of this type should be depreciated, but present 
indications suggest between three and five years.

Wheel chains are imperative. They prevent wheel spin and the form ation of 
ruts, and uphill perform ance, particularly, is enhanced.

D irectional felling and proper rack layout are essential for the efficient 
use of the machine.

The correct team balance for extraction and subsequent cross-cutting 
minimises costs.

These light machines promise to make a useful contribution to  productivity 
in earlier thinnings, but the larger, frame-steering tractors are more appropriate 
to  clear felling or late, heavy thinnings.

A C H EA P A N D  U SE FU L  TIM B ER  SCRIBE

By  R. J. JE N N IN G S 
C hief Forester, North Wales

Everyone engaged in the tariffing of plantations or the m easurem ent and 
conversion o f coniferous tim ber will require a scribe. The diagram  opposite 
illustrates how such an article can be easily made from  a worn out weeding hook. 
A fter removing the wooden hook handle fix the steel blade firmly in an engineers 
vice and saw off at point A.

W ith a blowlam p or oxyacetylene burner apply heat a t point B  and straighten 
the bend.

Apply heat a t point C and when red hot ham m er over the tip to  form  a U 
to  a desirable angle. This is the cutting edge of the scribe.

W hen cool replace the wooden handle and ferrule and re-sharpen the 
original edge, with a file.

Foresters who require to num ber hardw ood butts will need a  smaller scribe. 
But the article that is described above will serve a useful purpose in m arking-off 
lengths o f pulp or pitwood. It may also save a considerable sum of money on the 
issue of folding scribes to  forest workers, scribes which they often break and 
m ore frequently mislay.

NOTES O N  TERM S U SED  IN  T H E  PU LP, PA PER A N D  
BOARD IN D U STR IES

B y  E. G. R IC H A R D S 
Conservator, East Scotland

These notes have been written in response to a request for a simple definition 
of some of the term s used in the pulp, paper and board industry which may be 
expected to  have increasing usage in home forestry circles.

The Main Divisions of the Industry
The Pulp Industry

Strictly speaking the pulp industry is concerned with the m anufacture of 
pulp for sale or transfer to paper and paper product m anufacturers or the rayon
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industry. The term  pulp industry is sometimes loosely used in Britain by foresters 
to  cover the whole field o f pulp, paper and board m anufacture.

The Paper Industry
The paper industry is concerned with the m anufacture o f paper from  pulp. 

This pulp may either have been purchased from  a pulp  mill, or else m ade in a 
pulp mill attached to the same paper mill.

The Board Industry
This term  is applied to  three quite separate industries:

(i) W hen paper exceeds a certain substance (generally 250 grammes per 
square metre) it is called board by the paper industry. In everyday 
language board of this type is often called cardboard. The board 
industry in this sense is part o f the paper industry as in “ The British 
Paper and Board M anufacturers’ A ssociation” .

(ii) Quite distinct is the m anufacture o f what are variously called wall- 
boards, or fibre building boards. These are sheet m aterials usually at 
least £ inch in thickness (sometimes iV inch) finding a wide use in 
building and are familiar to the do-it-yourself householder. The denser 
types of board are known as hardboard and the less dense but usually 
thicker (J inch and up) boards as insulation board. These boards are 
made in integrated mills, i.e. where the pulp is made in the same 
factory as the board.

(iii) The third type of board, made not from pulp but from  chips of wood 
glued together, is called chipboard. In Britain the correct term  is wood 
chipboard but the internationally used term  is particle board. W ood 
chipboard or particle board is a sheet m aterial generally a t least J inch 
in thickness and more commonly J inch thick.

Chipboard is used for furniture m anufacture when it is normally 
covered with a veneer or lam inated plastic face. It is now finding 
increased use in the building industry for flooring and partitioning, 
even, when suitably composed, for load-bearing.

Chipboard, however, in the paper industry’s language means a type 
of cardboard made from  waste paper (it is for this reason tha t the 
makers o f the wood-based chipboard (particle board) in Britain have 
adopted the term  “ wood chipboard”).

Types of Pulping Processes

Mechanical Pulping Processes
There are two processes. In the groundwood process, round billets of bark-free 

wood are pressed against large grindstones which grind the wood down into 
fibres or bundles of fibres. In  the refiner groundwood or disc refiner process, the 
wood is first chipped and the chips are then ground between contra-rotating 
serrated steel discs.

Chemical Pulping Processes
The wood is first chipped and then treated with chemicals to dissolve the 

lignin which binds the cellulose fibres together. The fibres so obtained can be 
easily separated w ithout the need for further mechanical treatm ent. For 
Dissolving Pulp the chemical treatm ent is carried still further and the cellulose is 
later re-constituted as rayon fibres or cellophane sheets.
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Semi-Chemical Pulping Processes
Chips o f wood are first treated with chemicals but this part o f the process is 

not carried so far as in a “ pure chemical” pulpmill. M echanical treatm ent 
follows the chemical treatm ent to complete the separation o f the fibres.

Types of Pulp

M echanical pulps give a high yield o f the original wood substance since only 
a little is lost (as fine particles) during grinding or refining. Chemical pulps may 
yield only 40% -50%  of the original wood substance since part o f the original 
wood substance is dissolved out by the chemical action. Semi-chemical pulps 
give a yield somewhere between the mechanical and chemical pulps.

M any variations of the basic pulping processes are used, each giving a some­
what different type of pulp. But it is necessary only to  distinguish between a few 
main types of pulp. The term s used are largely self-explanatory so long as one 
remembers that they describe the processes used to  make the pulp rather than 
the properties o f the pulp itself.

A few com m on examples may be helpful.

Mechanical Woodpulp
Pulp obtained from  wood by entirely mechanical means (e.g. the action o f a 

grindstone).

Sulphate Pulp
Chemical pulp derived from  wood or other vegetable m aterial by digestion 

with a liquor consisting essentially o f a mixture o f caustic soda and sodium 
sulphate and possibly o f other sulphur com pounds.

Kraft Pulp
Sulphate pulp made from softwoods by the sulphate process.

Sulphite Pulp
Chemical pulp derived from wood or other vegetable m aterial by digestion 

with a bisulphite liquor.

Semi-chemical Pulp
Pulp made by a semi-chemical process.
Pulp may be further described by the addition o f the word bleached or un­

bleached to  denote whether or not the pulp has been bleached to a high degree of 
whiteness.

Two expressions which are commonly met with describe the degree of 
wetness of the pulp, rather than the process by which the pulp was made.

Slush Pulp
In the great m ajority o f pulp-m aking processes the wood fibres are conveyed 

in water from  one part o f the process to the other. Towards the end o f  the 
process when the pulp is fully prepared but still contains a lot o f w ater it is called 
slush pulp. If  the pulp mill is attached to a paper mill the pulp is normally pum ped 
in slush form  to the paper-m aking machinery. I f  the pulp is to be sold, m ost o f 
the water is removed and the pulp pressed into sheets for transport; at the 
receiving mill the sheets are broken down in an aqueous medium to give again 
slush pulp.



Air-dry Pulp
Pulp with a m oisture content approxim ately in equilibrium  with the sur­

rounding atm osphere is said to be air-dry. W hen the daily or annual capacity of 
a pulp mill is given as so many tons o f pulp it can usually be taken as meaning 
“ tons o f air-dry pulp” .
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SALES CO N TRA CTS FO R  ST A N D IN G  C O N IFE R O U S TIM B ER  
FR O M  FO R ESTR Y  C O M M ISSIO N  AREAS, M A R C H  1969

The M arch 1969 schedule of average prices per hoppus foot received by the 
Forestry Commission from  sales o f standing coniferous tim ber appears opposite. 
I t covers six m onths and all sales during tha t period, w hether by private 
negotiation, by tender or by auction, have been included in arriving at the 
average prices.

This schedule is published for general inform ation only. The average prices 
shown for each of the various size categories cover a wide range of species, 
localities and conditions and m ust not be regarded as either the maximum or 
m inim um  value of standing tim ber in that category.

Sales of Scottish windblow material have been excluded for the whole o f the 
period 1st October, 1968 to 31st M arch, 1969. W hen com parisons are made with 
previous years, an allowance should be made in both the Scottish and G reat 
Britain averages for the fact that the distribution of species/size classes in 
standing sales m ade in F.Y.68 was different from the norm al pattern, because 
the quantities m arketed were reduced on account of the priorities given to 
clearance of windblown timber.

SOM E CH IPS FRO M  TH E  O LD  BLOCK

By  R. J. JE N N IN G S 
C hief Forester, North Wales

“ The proper study of m ankind is m an”
Pope:— Essay on Man

While I was clearing out a cupboard recently I came upon a photograph o f a 
group o f woodmen tha t I worked with many years ago. There were eight o f us 
sitting on a big oak log and I remembered the occasion quite well. We had been 
felling some trees around the churchyard and the picture had been taken by the 
vicar. Behind us were neatly ranked heaps o f cordwood and in the foreground 
were our axes driven into a stum p beside two cross-cut saws. I t m ust have been 
posed just after a m eal-break because a fire was burning and our tin billycans 
in which we brewed tea hung on a forked stick stretched over the flames.
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Felling som e trees around  the churchyard.

We were a wild looking bunch ; with rolled up sleeves and arm s tightly folded. 
The older members of the outfit appeared to have pu t on a most determ ined and 
savage expression; the younger folk, including me, were clenching our fists 
and pressing out our biceps with the backs o f our hands to  make the best picture 
o f what muscle we possessed.

As I studied the photo for a few moments memories o f these woodmen 
came back to  me and I began to com pare them  with the workers o f today.

A lf was a thickset character with square shoulders and short bowed legs. 
He had a smallholding and was, I think, one o f the hardest working men I have 
known. W ith a round, ruddy face and his arm s hanging loosely a t his sides he 
looked as though he might have stepped straight out of an anthropological 
exhibition in the British M useum. Ginger hair sprouted out of the open neck of 
his shirt like the frayed edges o f a coconut m at in a  forester’s office. W hen 
concentrating on a job , such as fitting a gate hook, o r boring a post hole with an 
auger, his tongue would project from  his m outh progressively in inches and 
then move slowly from  one side o f his thick lips to the other. This had earned 
him  the nickname of ‘Strawberry’.

N o one seemed to  have a good word for Alf. “ W atch him ,” was all th a t his 
colleagues would say. In time I found out that A lf’s weakness was tha t he was 
ap t to claim as his own anything that he saw lying around. He was well known 
locally as a ‘M agpie’. If he was sent fencing he would never be allowed in the 
store shed on his own or all kinds o f things would be missing. The staples that 
he needed for the fence had to  be counted out or he would require more every 
day.

I once set several dozen snares and caught surprisingly few rabbits. I made a 
few enquiries and discovered tha t A lf did a round of them  every night. Early one 
m orning I caught him at it and when challenged he just laughed it off . . . 
“ O oh ah” he said . . .  “ I m ight ’ave ’ad one or two . . .  no good letting rabbits 
stay in there all night . . .  the cats or foxes ’11 ’ave ’em . . .  Up in the m ornin’s 
the game.”
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Then there was Alec who had worked in the woods as a  boy and after 
service in the navy came back into forestry.

A lthough he lived nearer than anyone to the woods, Alec, who came to  work 
on a  cycle, was seldom on time. He would creep in behind the smoke o f a 
browst fire through the bushes after we had started, and after watching points 
for a few minutes would merge in am ongst the rest o f us with a bill hook in his 
hand taking care to keep out of sight o f the forem an until he was actually on 
the job.

He played this game, though, once too often. One m orning the forem an 
went out earlier than usual and stationed him self in a concealed spot close to 
Alecs’ house ready to pounce on him when he ought to have been at work. 
Coming along late as usual, Alec spotted trouble and dism ounting rapidly 
went to earth and m ade him self scarce by crouching down behind a stationary 
milk lorry that was parked in the road. However, the vehicle moved off and to 
the am usem ent of the villagers left Alec squatting in the middle o f the road like 
an Indian snake charmer.

Following this episode Alec was sent to the nursery where he was given the 
job  o f sounding the siren every m orning at starting time. This cram ped his style 
somewhat in the m atter o f bad timekeeping because the siren was ju st outside 
the boss’s house. Alec had to be punctual or the whole neighbourhood knew 
about it as they set their clocks by our time. It was great fun to  watch Alec in 
the m orning. Sometimes the boys at the nursery would deliberately block up the 
gateway to delay him. He would come whirling round the corner o f the yard 
several seconds before starting time, then leaping off his bike he would hurl it 
into the shed and with a groan and a windy gasp fling himself at the handle of 
the siren and do his utm ost to get a weak too t out o f it before he could be 
accused of being late.

Alec was proud o f his time in the Navy and kept up his sea-going jargon. 
He would never speak o f the floor or the ground, it was always the deck. He drove 
nails into the bulkhead not the wall. We stowed spades and hoes in the locker or 
the hold. Even the lining-out shelters were “ made fast” or “ taken adrift” . His 
nickname, which he loved, was of course ‘C aptain ,’ and to create atm osphere he 
bought a blue yachting cap from the Arm y and Navy Stores with a hard shiny 
p e a k .,,

Bill the foreman was a supreme judge of hum an nature and could be relied 
upon to get done what was necessary by what might be looked upon as a mild 
form of blackmail. Call it what you like . . .  it worked. He made a point of getting 
to know as much as he could about every worker’s business and the more 
scandal and gossip that the inform ation contained the better he liked to  hear 
about it.

Thus if  one of the younger married men dropped a bundle of firewood inside 
the gate o f a widow in the village, Bill would wait for a wet day when everyone 
was sheltering from  the weather and then with a knowing wink a t one or other 
of his cronies he would say nonchalantly to his victim . . .  “ I hear you’re setting 
up a  firewood business Jim ,” or . . . “ I reckon ’as it’s a pity as some o f you 
young chaps don’t take a leaf out of Jim ’s book and do a bit o f charitable work 
for people on a pension as can’t m anage” . . . etc. . . . This ribbing would be 
taken up and developed by others who were in the know and would be a subject 
for discussion at other village tea tables. M ost of the workers were scared to 
argue with Bill; he once told me . . . “ I’ve got sum m at on all o f 'em if they did 
but know it!” Bill knew who owed the grocer or who had no t paid their rates, 
and by exploiting this knowledge to the full he got a lot more work out o f the 
men than a good many of them realised.

There was really no harm  done and it was one way o f keeping this very 
crafty collection of individuals on their toes.
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Willy, a round-shouldered, snivelling individual, was the rabbit-catcher and 
was heartily disliked by the woodmen. He caught newts and reptiles for 
dissecting at Universities and biology classes and was known as “ Froggy” .

D oing a  bit o f  rabbiting  along the railway.

In his spare time, which to all of us seemed fairly plentiful, Willy was a 
part-tim e keeper to a sporting tenant. The woodmen said that Willy spent most 
o f his time doing a bit o f rabbiting along the railway, and rearing and feeding 
pheasants. He had a free and easy existence and this made the hardworking men 
very jealous. He always had a couple of half-starved cowed dogs lurking at his 
heels and the men said that when Willy knew the boss was about he would give 
the dogs a kick or a clout to make them howl ‘pen and ink’ and then after the 
lapse of a few seconds fire a shot into the bushes which would give the impression 
that having put up a rabbit the dogs had chased it for a short distance until 
Willy had shot it!

Joe, a weaselly little man, had once been an estate carpenter. He did not use 
heavy tools and I recall was in the gang to burn up the browst and make hedge 
stakes from  the hazel coppice. Joe’s hobby was making walking sticks and you 
seldom saw him w ithout one. After lunch, before resuming work whilst the 
other men were studying form, discussing football or the iniquitous piecework 
rates he would rise to his feet, knock out his pipe and vanish into the shadowy 
undergrowth.

After poking around amid the spindle trees, ash regeneration and old m an’s 
beard he would return shortly afterwards, more often than not covered in 
burdock seeds with a spot o f blood on the tip of his nose or the lobe o f his ear, 
arm ed to  the teeth with ash crooks, holly branches or some weavers beam that 
he had cut in the coverts.

Then in his spare time he would whittle av/ay at the rough knots and callouses 
with a knife and in no time at all he would have fashioned a shapely stick with a 
sm ooth knob or handle that fitted pleasantly into the hand with a com fortable
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Burning up brow st and cutting hedge stakes.

grip. “There’s plenty of sticks about the w ood,” he said . . . “ if you’ve an eye for 
them, but fewer now grow along the lanes and side roads.”

“ I used to cut some good ones on my way to  work at one tim e” he told me 
“ but they’re not so easy to come by nowadays . . . these mechanical hedge 
trimmers spoil them . . . the tops get chopped off and they grow forked” . . . 
“years ago” he went on . . . “ when I spotted one that I liked I ’d cut around the 
bark with my knife and decorate it with grooves like 'oney-suckle growing . . . 
or a snake twirling up round the handle . . . then when it healed over I ’d cut it 
and take it ’ome to shape it up.”

“ At one tim e” he said . . . “ I’d a m aster collection in my shed . . . holly . . . 
hornbeam  . . . crab . . . hazel . . . ash crooks and blackthorn thum b sticks . . . 
I once made one out of ivy . . .  but I kept ’em too long and they got the worms in 
’em .” “ Course” . . .  he continued . . . “ they weren’t all straight to start with . . . 
but I just hang ’em up with a bit o f a weight on ’em in the right place or maybe 
nail ’em to the wall of the shed and they dry out straight enough. Them factory- 
made sticks be no use . . . they steam ’em to get ’em straight or to  bend the 
’andle . . .  but th a t’s no good . . .  get ’em wet or leave ’em in the wet and they go 
out o f line . . .  I uses a bit o f copper tube for a ferrule, and a ’orse shoe nail in 
the bottom  so it won’t wear short too quick.”

Asked whether he sold his finished article, he shook his head telling me that 
he made them for the pleasure that it gave him. “ I ’ve entered a few for com ­
petitions at the shows at different tim es” he told me “and I ’ve given a few as 
prizes for old whist drives, but it’s the missus as finds ’omes for ’em . . . she 
gives ’em away to our visitors if they takes a fancy to  ’em .” “The best I ever ’ad, 
though; he reminisced . . . “ was one I cut out of a gorse bush . . . now that was 
a beauty . . .  I peeled it and varnished it when it was dry and all the little lines 
and holes showed up . . .  it got everybody guessin’ . . .  some of ’em said it were a 
foreign wood . . .  I won myself many a pint with it but one night I left it in the 
corner down at the local and it walked itself off.”
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“ Lots o f folk reckon as the proper time to cut a walking stick is in the winter 
when the sap is dow n” Joe once told me . . . but he said he d idn’t agree with 
that. “ Best time to cut it is when you see it” he m aintained . . . “ m ight not be 
there when you goes by again, eh ?”

George was another hard-working, lean, sinewy figure. Tough and weather­
beaten he had the largest hands that I have ever seen on a hum an being. “ Like a 
shoulder of m utton with five pork  sausages stuck around the edge” one of his 
mates was once heard to  say. His nickname was ‘H ungryguts’ for he seemed to 
be continuously eating. I suppose modern psychologists would have called him 
a ‘loner’. He wanted to  w ork on his own, he lived on his own and wished to  be 
quite independent of others. He brought a huge tin o f food to work, with him 
every day. A cottage loaf, hunks of cheese and slices of fat bacon that sparkled 
with salt crystals. Long lean rashers, home-cured with a hard yellow rind, some 
o f them eighteen inches long. He would grill this bacon on a fork as he sat by 
the fire at meal times and the rest of the workers would catch the dripping as it 
ran into the flames.

One of Bill’s tricks was to try to distract G eorge’s attention and when he 
was off his guard he would give the toasting fork a sharp knock so that the bacon 
would fall into the fire.

We all liked to hear G eorge’s flow of language when his streaky lengths were 
frizzling in the ashes. He used to grill cheese on a  fire shovel, kippers or herrings 
sometimes for a change. George was a noisy eater and reminded me o f an old 
foxhound with a bone. He would find himself a quiet spot away from the other 
men where he could gnaw and grind away w ithout having to talk or be disturbed, 
giving the impression that he was afraid that someone would snatch his food 
away.

One day I recall George sitting on a path  between two other men, about to 
begin eating, when he accused one or other o f them  of kicking his tea can, which 
stood steaming away beside him. Both denied touching it and as George was 
about to move off on his own the can suddenly tipped over and upset the 
contents. It was then seen that by a curious coincidence a mole had chosen to 
heave a heap of soil out of the earth  immediately beneath the spot where George 
had placed his can, which caused a great laugh all round.

Tom  was the gardening expert of the party, and given an opportunity he 
would lecture us on the troubles that ensued from using too much artificial 
m anure which he confidently stated “ Was the root o f all evil.”

W ith his back to the fire he would pat his spacious stomach in a fatherly way 
and then, after blowing his cheeks out and complaining of heartburn, he would 
unbuckle the wide leather belt which hung round his waist, by a couple of 
notches, and then allow his corduroys to drop three inches or so to relieve and 
ease the internal pressure. Tom  lived close to Alec and criticised his neighbour’s 
slap-happy way o f gardening.

“ You know for a bloke who calls hisself a countrym an I reckon old Alec’s 
a pretty poor sort o f gardener” he would say . . . then after a dyspeptic . . . 
“ B aaaahh” . . .  he would continue . . . “ he called over to me a night or two ago 
. . .Tom . . .  he says . . . I ’m going to give my land a heavy dose of lime this 

a u tu m n ,. . . soon as I ’ve lifted me dahlia tubers and me taters . . . reckon as it’ll 
do it good.” “W allop it on Alec . . .  I says . . .  can’t do any ’arm  . . . it’ll be the 
fust heavy dose of anything that you’ve ever put on it.”

Tom  would shake his head dismally . . .  “ trouble with Alec is ’e’s too mean to 
give it a decent dressin’ o f anything” . . . “ basic slag and rainwater is Alec’s idea 
o f ’eavy fertilising . . .  I saw ’im in the spring m akin’ an onion b e d , . . .Five long 
rows he sowed altogether and there wasn’t enough muck under there to line a 
th rush’s nest.”
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“ A h . . . but ’e won a fust for cucum bers at the show though d idn’t he” 
would say B ill . . . coming to Alec’s rescue and to  make another argum ent.

“ So ’e m ight” would say Tom  . . . narrow ing his eyes and nodding his 
head . .  . “ but only with outside jerkins from  the fram e . . .  ’e never ’ad no inside 
one’s or tom atoes at a l l! . . . ’ad white fly in tha t tuppeny green house . . . 
place was sniving with ’em. I gave ’im a tin of Cymag as we use for gassin’ 
rabbits . . . it’s powerful stuff. Put a teaspoonful on the dam p floor of the green 
house I told ’im, and in the m orning when you open up you’ll see all they flies 
laid ou t on the floor.”

“ W hat ’appened then?” enquired Bill, who already knew the story. “ H uh” 
said Tom  . . . “ he laid ’em out a lr ig h t. . . tom atoes cucumbers and all . . . used 
too much . . . poisoned the air . . . killed everything in the green house . . . 
f r u i t . . . blossom . . . the l o t . . . all went soft and yellow. As usual you see he 
wouldn’t be told . . . used ’alf the tin . . . ’cos I suppose ’ee d idn’t have to 
buy i t . . . Ah . . . ’e’s a poor gardener.”

Yes, these were some of the men tha t I worked with in the woods. Every one 
of them  a  different character and all o f them  possessing some special skill or 
craft a t which they were better than their colleagues.

W hat did I learn from  them ? A good many things. Useful hints o f a practical 
nature tha t they had learned the hard way. All the artful dodges that working 
men get up to if not closely supervised. Crafty ways o f scamping w ork if  the 
piecework rate is too low. How to do a jo b  thoroughly. How to do a jo b  badly 
but to  look as though it has been done properly. How to pull the wool over the 
boss’s eyes if he is not up to his job. Dozens o f excuses for being late for w ork 
and alm ost as many for being absent.

M ost im portant o f all how much work a m an could turn  out in a day on m ost 
operations. In short, all the things that a good forester ought to know that can 
only be learned in the school of experience.

FO R EST U TILISA TIO N

By  W. H. B. FORBES 
Reproduced by kind permission fro m  “The Forester,” December, 1967

In N orthern Ireland we are planting many thousands o f acres o f Sitka 
spruce. Are we really convinced that this is the correct species? It is a dark 
sombre foreboding tree and its sole use is for the production o f wood.

W ould not the use o f Silver Birch be a much m ore attractive proposition? 
This tree is not only a native o f this country but it grows well on our bogs and is 
an attractive amenity tree which is something very im portant these days; it 
can be grown to produce tim ber, but, w hat is really im portant is that it can be 
used for the production o f a very potent birch wine. Just imagine thousands of 
acres o f Silver birch trees being tapped by foresters who would be content with 
their lot. W orries about prom otions, etc., would be forgotten in the m anufacture 
of this very pleasant drink.

Imagine the increase in tourism  which would result from  the production of 
such a wine. A new gimmick for the Forest Parks—birch wine on tap.

Before the revolution in Russia, birch sap wine was a very popular drink 
am ongst the peasants. However, silviculture was a word unknow n to them  and 
the continuous tapping caused the death of thousands o f acres of young birch 
trees.
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W ith correct tapping, and taking off only one gallon of sap per year, the tree 
can be used for many years to produce the sap which forms the basis o f birch 
wine. The main precaution to  observe is that young birch trees under nine 
inches in diam eter should not be tapped.

The m ethod o f tapping is to  drill a hole into the bole o f the tree at an angle of 
60 degrees below the horizontal, in other words, the hole is facing downwards. 
In to  this hole insert a cork, or plug of some type, with a hole drilled through the 
centre. The depth o f the hole in the tree should only be sufficient to hold the 
plug in place. In to  the plug insert a piece of glass tubing to which has been added 
a length of small diam eter rubber hose or plastic tubing and connect it to  a 
suitable glass container placed on the ground. In  early M arch when the sap is 
rising a free flow will occur and a gallon of sap can be quite easily collected. 
Once a gallon has been tapped off, remove the tapping plug and insert another 
wooden plug so that the same point can be used next year. O ur tree surgeon 
could advise us on the proper technique of this operation.

W hen drilling the tree to  insert the tapping plug, care m ust be taken not to 
go into the heartw ood as it is only on the outer edge that the sap flows freely.

Preparation of the wine
Having obtained the basic ingredient— 1 gallon of birch sap—the following 

ingredients are also required: 2 lemons, 1 sweet orange, 1 lb of raisins, 3 lb of 
white sugar, 1 Seville orange, yeast and yeast nutrient.

Peel the oranges and lemons, discarding all pith, and boil the peel in the 
sap for 20 minutes. Add enough water to bring back the volume to one gallon 
and pour into a suitable container containing the sugar and chopped raisins. 
This container can be a plastic bucket of some sort. Plastic dustbins are provided 
with covers and these prove ideal for this operation. Stir until the sugar is 
dissolved and when the mixture has cooled to about 70°F add the fruit juice and 
yeast. Cover the container and keep in a warm place until ferm entation has 
quietened. W hen ferm entation has quietened down, strain into a 1 gallon fer­
menting glass ja r  and fit an air trap. These containers can be purchased in 
N orthern Ireland at a well-known home brew store in Belfast. Leave the mixture 
for about six m onths, then siphon off and bottle. Strong bottles should be used 
and the corks tied down. The bottles should then be stored on their sides for at 
least another six m onths before sampling.

The resulting brew should give great happiness to  the m anufacturer and 
would put to better use the birch trees in N orthern Ireland. W hat an acceptable 
project for the W orking Plans Section to prepare a location map of birch in 
N orthern  Ireland and its future management.

Perhaps someone can come up with a suggestion for a brew made from  the 
tapping of Sitka spruce trees.

“ The Forester” Editor’s note:
The following are two recipes for Spruce Beer:—

Essence of Spruce— £ pt.
Pimento and Ginger (bruised) 5 oz. each
Hops— £ lb.
W ater—3 galls.

Boil the whole for 10 minutes then add 12 lb of moist sugar and 11 galls, o f 
warm  water; mix well and when lukewarm add 1 p t o f yeast. After 24 hours 
ferm entation place in bottles.

Sugar— 1 lb.
Essence of Spruce— \  oz.
Boiling water— 1 gall.
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Mix thoroughly and when nearly cold. Add one-half wine glass o f yeast. 
Bottle next day.

N either writer gives any recipe for the production of Spruce essence but an 
old American book gives the following:—

D eodorized Alcohol— 500 parts 
P roof Spirits—400 parts 
Oil of Spruce—50 parts 
C arbonated M agnesium— 50 parts 
C olour with Caramel

This may be the Essence of Spruce referred to by other writers—if so, it 
would appear to be a rem arkably potent mixture. Here again no recipe is 
given for the production of Oil o f Spruce.

The spruce referred to in the first two recipes is Norw ay Spruce. In  the 
American one it could be presumably any species. This would surely be a field 
for experim entation. If  tapping of spruce trees is involved it could be explained 
to irate tim ber m erchants that woodpeckers had taken up residence in N orthern  
Ireland, or, alternatively, that the holes represent experiments being carried out 
by our Research Officer in the reduction of tim ber weight.

It is interesting to  note that great minds run in similar channels as Christmas 
approaches. Readers who receive Entopath News will have read an article on 
beer m aking which puts forward similar economic reasons for indulging in this 
pastime.

W OOD A N D  TH E H O M EM A K ER

By FO R EST PR O D U C TS LABORATORY, U.S. FO R EST SERVICE 
Reproduced by kind permission o f  the United States Department o f  Agriculture

Let me take you on an imaginary abbreviated day of a hom em aker, and on 
the way, point out some of the subtle services that wood or wood products 
perform for her and thus aid her with her daily work and add to the enjoyment 
of her daily activities.

First let us consider that our average hom em aker has a house built o f wood, 
for it’s a fact that every 9 out o f 10 American homes are made of wood con­
struction. Our hom em aker is pleased with her house because it perform s so well 
for her. Consider that each 1 inch of wood in its construction is equal to 12 inches 
of concrete in insulation value—in the summer m onths wood insulates against 
the heat of the flaming sun; in the winter wood retains the warm th generated 
from within her home, and shuts out the icy wrath of those arctic winds.

In her home construction are many m aterials that appear to  be made from  
something other than wood, but wood products can be used in such a m ultitude 
of ways tha t only a Sherlock Holmes could detect them. For example the 
shingles may be the com position type referred to as an asphalt shingle but, like 
many o f the wood products of today that appear to be made o f other basic raw 
materials, the asphalt shingle actually contains m ore wood fibre than does the 
conventional wood shingle.

Yes, traditionally, the American hom em aker prefers her hom e made from 
wood, even to the interior with beautiful wood floors, and natural wood panelling 
and trim.

W hen she bounces out of bed, little does she realise that the sheets on her 
bed were woven with a dogwood shuttle and the picker sticks tha t throw  the
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shuttles back and forth in the loom  are just one o f the hundreds o f specialized 
wood products created by the U.S. Forest Products Laboratory. She m ight then 
put on a rayon robe which was produced from  wood cellulose. Even her nylon 
hose could be made with the aid of furfural, a chemical that can be derived from 
wood. On her feet, her shoes will probably contain wood fibre insoles and 
most likely wooden heels.

After her morning coffee, which is another product of the tree, our hom e­
m aker has some time to do a little prim ping by fussing with her hair, maybe 
even using a little spray, which by the way, contains galactin, a product extracted 
from  the larch tree. She will remove the rem nants of the face cream she applied 
the evening before with a facial tissue made o f softly buffed wood fibre, and 
maybe retouch her fingernails with liquid nailpolish based from  wood.

Back to the kitchen, she prepares the m orning orange juice which comes 
from the orange tree and is packaged and frozen in a wood fibre c a n ; she then 
removes the strips of hickory-cured bacon from  their cellophane w rapper, also 
m ade from  wood, and the eggs from the moulded w ood-pulp container; the 
butter too, has been protected with a special greaseproof paper made from wood.

In setting the table she places wood-fibre paper napkins at each place. As a 
convenience, she uses absorbent paper towels, from  wood, to wipe up any 
spills from  the linoleum floor which contains, as a com ponent, wood flour.

With breakfast over and the family off to  school or work, it is a good time 
to  have that second cup o f coffee with a  wee bit o f cream from a wood paper­
board milk container. Then a cigarette made of tobacco cured by a wood burning 
furnace, filter tip made o f wood cellulose and activated wood charcoal, and a 
simulated cork tip made of paper. To light her cigarette, our hom em aker uses a 
paper match, match and cover both made from wood.

We could help our imaginary hom em aker get over the chore of washing the 
breakfast dishes as soon as possible by m entioning that she could use a m odern 
sponge made o f wood cellulose to do this job.

The water from  the taps is pure and clean, thanks to the Forest Service 
N ational Forest where the water originated; proving again that wood plays 
many roles in our daily lives.

M aybe the next thing to  be accomplished is the m orning baking where she 
will use a wood spoon to blend the ingredients, a  wood rolling pin to skillfully 
make tha t tender flaky pie crust and, of course, she will use vanillin for the 
flavouring. Vanillin is a wood product derived from lignin residue accum ulated 
in the pulping process, and is used by practically all m anufacturers o f ice cream, 
candy, and baked goods. O ur hom em aker will be working on a m odern counter 
top  of lam inated paper plastic. M odern homemakers, in the m ost part, have had 
their “ fling” with metal kitchens, and are swinging back to wood for kitchen 
cabinets. Each individual piece of wood has a beauty, warm th, and a grain 
pattern all its own. Being a norm al homemaker, our hom em aker likes things that 
retain their individuality; so, she prefers, and has, a wood kitchen.

Her wood kitchen also has a hidden safety factor, wood does not conduct 
electricity—an ever im portant factor with small children often playing in the 
kitchen and a m ultitude of electrical appliances on every counter.

After completing her m orning chores, she m ust leave to do the weekly 
shopping. The car she drives has tyres reinforced with wood-based rayon cords 
and rubber from  the rubber tree, or synthetic rubber made from ethyl alcohol, a 
product of wood hydrolysis. The interior of the car contains moulded fibre door 
inserts, and plastics based from  wood are predom inant on the instrum ent panel.

On her way to the superm arket, she may stop to  have the oil in the car 
checked and if a quart of oil is needed, undoubtedly it will come from  the new 
type of can made from  a paper product. Even the frames of her sunglasses, 
protecting her eyes, are made from  a wood product.
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A round 90 per cent of the items she purchases a t the superm arket are 
packaged in wood products. M any o f the items are actually wood products— 
tissue paper, toothpicks, clothes pins, napkins, towels, and o f course, many 
other items on a list that could seemingly go on forever.

O ur hom em aker pays her bill with paper money, or writes out a check using 
a pen made o f wood-based plastic. She exchanges her money for trading stamps, 
and o f course, all o f her goods are packaged in kraft paper bags; all of these 
products coming from  our om nipotent friend—the tree.

One of the highlights of any hom em aker’s day is a cookout with food 
prepared on a charcoal grill using a charcoal of hardw ood along with green 
hickory chips to add flavour to the sausage she is cooking. N o doubt the 
sausages are enclosed in wood cellulose casings. The salad is prepared in a 
wooden bowl and tossed with a wood spoon and fork.

She loves the cookout, and can thoroughly enjoy it because there’s little mess; 
most o f the items can be thrown away. Items like paper plates, paper cups, 
napkins, tablecloth, wood forks and spoons, are purchased at little expense and 
can be discarded after the cookout, eliminating the chore o f washing dishes.

In the evening our hom em aker relaxes by the fireside, capturing the w arm th 
of a birchwood fire, listening to  soothing music from  her hi-fi, enclosed in a 
finely crafted wooden cabinet. The recording she hears is m ade o f wood-based 
plastic. Or, her fancy may be listening to the radio or watching TV, and not to 
press a point, they’re both probably operating on electrical circuits printed on a 
special paper lam inated plastic based from  wood. We have watched only a few 
segments from  our hom em aker’s busy day, since her days are rather long but you 
can be assured that in one way or another a wood product will have had a 
prom inent place in all of her activities.

Now our hom em aker retires for a good night’s rest, or should we say “ saw 
some logs,” and as she dozes off, she’s probably not thinking o f the part wood 
has played in her day; but if you were to  ask her she’d say th a t wood is truly a 
hom em aker “ Every Board F oot a H om em aker” .

FO R EST A U D IT

In a wooden forest office 
Three yards long by ten foot nine 
Sit two senior civil servants 
Checking paylists line by line.

Errors here are soon detected 
Details m ust conform  with Code
H.Q. staff with red ink ball-points 
A uditors from Priestley Road.

Ledgers stacked upon the table 
A. 100’s, S. 3 a ’s
Tally sheets com pared for piece rates 
Overtime and holidays.
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Eyebrows raised, a pointed question 
To the forester in charge . . .
“This cash balance . . . TEN  A N D  SEVENPENCE 
D on’t you th ink it rather large?”

Forester explains his actions 
“ H ad a fire on Saturday 
A te my lunch at half past five and 
Lloyds Bank is twelve miles away.”

Scrutinising Produce Records 
Posts and pitprops, stakes unpeeled 
“ Let us take a random  sample 
We m ust go into the field.”

So they don their rubber knee-boots 
D rink a hasty cup of tea 
A nd proceed in Green Land Rover 
To C om partm ent forty-three.

There with scribe and tim ber crayon 
C ounts begin on num erous piles 
Stacked along the rides and roadlines 
Stretching over twenty miles.

Volume up on pulp and lagging 
Down on rustics, props and stakes 
H oppus feet on stock deficient 
“ Please explain these strange m istakes.”

Forester describes position 
“ Ganger Buggins has ill health 
Gyppos steal my props for firewood 
I can’t catch them  by myself!”

“ Schoolboys heave stakes in the river 
Tourists take poles at weekends 
Pinch my larches for their arches 
N early drive me round the bend.”

A uditors are sympathetic 
Reconversion puts things right 
Buggins trusted, books adjusted 
Everyone sleeps well a t night.

R .  J .  J e n n i n g s



NUMBER THIRTY-SIX 1968-69

M I S C E L L A N E O U S
1 8 3

A R E M IN ISC EN C E FR O M  G E O R G E  B. RY LE 
FO R M E R L Y  D EPU TY  D IR E C T O R  G E N E R A L

1. EAST ENGLAND

W hen I joined the Forestry Commission on a Friday, 13th October 1924, I 
reported to Divisional Officer A. P. Long, who occupied a two-room ed office in 
Rothsay Road, Bedford. He and I shared one room . As there was only one desk 
and one chair, I did my work standing at a map-press. The other room  was 
shared by the Chief Clerk, Childs, who died a few years ago, and a typist, Miss 
Finch.

The Division stretched from  Ampthill in the South to Allerston in the N orth  
and included also H azelborough, Brackley, Salcey, Swaffham (including 
Didlington) and Selby. Clipstone (now part of Sherwood) came in very shortly 
afterwards and Laughton about the same time. I remember Laughton well 
because we were in sore difficulty about housing Forester Tribe who had, I 
believe, seven children and Laughton had a large old house in the middle of the 
area. Several of the young Tribes became Foresters.

Thetford Chase was not included in this Division I. It was run from  London 
as Sir William Taylor’s special responsibility. Though he was then spending 
most o f his time as Acquisition Officer for England and Wales, he also had time 
to run his Division 5 which comprised Rendlesham, Chiddingfold, Bramshill, 
Thetford Chase, Bedgebury, Alice H olt and W oolmer (now W ar D epartm ent 
property).

From  Bedford, Long was perm itted to  visit his nearby forests in a car, but 
for Selby and Allerston we had to  travel by train to  the nearest town and then 
hire push bicycles to  get to the forests! I was small fry and had to  use push bike 
normally. Bedford to Brackley was a pleasant run!

2. OTHER CONSERVANCIES

As regards the other Divisions, as they were then called, my earliest reference 
is the 1925 F.C. Journal.
Division I. As above.
Division II. N orth  Wales. D. W. Young was there in 1924/5 but was

replaced by O. J. Sangar, probably in 1925 on the form er’s 
prom otion to D/S Dean.

Divisions I I I  and IV  had been combined in 1922 under the Geddes Axe and 
thereafter comprised South Wales and South West
England with its Divisional Officer, C. O. H anson in
Exeter.
W as the London Division as above. A. L. Felton followed 
Taylor who became full-time Acquisition Officer.
Was just on point of transfer from  Leese toL . S.O sm aston, 
cc .sin of our man now in N orth  Wales and father of the 
Oxford lecturer. He is still alive in his late/m iddle 90’s 
and lives near Canterbury.
Was on the point of being transferred from  Osm aston to 
D. W. Young.

Division V. 

New Forest

Forest o f  Dean
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Then at H.Q. we had R obinson as the Technical Com m issioner and Big 
Chief, W. H. Guillebaud as Research Officer and Fraser Story as Publications 
Officer. Lord Lovat was Chairm an. Every day at 4 p.m. the telephones rang as a 
summons for the Secretary (Herbert) and all the professional staff to gather in 
the room  o f Lovat’s secretary, Miss Ingram , for tea and biscuits. This was a nice 
habit which should have been perpetuated on a delegated system !

The Assistant Commissioner ship for England and Wales had just been taken 
over by H. A. Pritchard from Sir Hugh M urray, who became a Commissioner. 
Pritchard had a great love for Thetford.

My own sojourn in that Bedford Division was short-lived. After my pro­
bationary year (one year in those days) I  was soon transferred to H.Q. as 
W orking Plans Officer and remained there for a couple o f years. I was however 
retransferred to Long’s Division in 1928. The office had then moved from  
Bedford to Santon D ow nham  and the boundaries o f the new Division were, I 
believe, very much the same as East England Conservancy is today, but in­
cluding also N otts and Derbyshire. However, my second stay under Long was 
of only a couple of m onths’ duration. Having had Bridge House re-decorated, 
got fitted carpets and curtains made for it and having rashly em barked upon 
m atrim ony (w ithout the Assistant Com m issioner’s consent), I was suddenly 
moved to T intern to take charge of the South Wales D istrict. From  then until 
1948 I was a W elshman and naturally lost contact with East Anglia.

W hen I came back to Santon D ow nham  in 1928 there was another D istrict 
Officer stationed in N ottingham shire by name of D. C. D. Ryder. He also left 
the F.C. quite early having had “ Pritchard trouble” about taking all his leave 
on Saturday m ornings to  enable him to play Rugby for Blackheath!

M emory is fickle but I think most o f the above is correct.
G. B. R y l e

2nd M arch, 1965.

W ITH  N A T U R E  IN  TH E M O N TH  O F MAY

By  R. J. JEN N IN G S 
C hief Forester, South Wales

“ Far on the forest-skirts where non pursue.”
M atthew Arnold: The Scholar Gipsy.

Anyone wishing to spend an interesting day am ongst trees could do no 
better than come to Wales, for it is a land o f woods and forests. Travel where 
you may and you will see trees. Oaks in the valleys of Caernarvonshire, ash in 
the rocky ravines of M erioneth; rowan and haw thorn in the hills of Cardigan and 
M ontgom ery. Even the loneliest old farm house on the wild Denbigh moors has 
a gnarled sycamore standing like a sentry at the side of the barn.

As a small boy I was fascinated by woods and thickets where dry twigs 
crackled underfoot, and I had an irrisistible urge to explore the mysterious 
silence of the dark spruce plantations, the dense hazel coppices with the magic 
perfume o f fresh green growth where bees and insects hummed. But best o f all I 
liked searching for birds nests in the brambles and leafy bushes on the edges of 
the wood, where tree creepers might be seen scuttling around the rough fissured 
bark of the old oaks like feathered mice, and a startled squirrel would bounce 
out o f the undergrowth to make a frenzied dash up the ivy-covered trunk o f an 
ancient beech, and where on rare occasions wild orchids were to be found.



Now, forty years later I still live and w ork in the woods, and today with a 
fine clear sky and the woolly cumulus clouds sailing over the top o f M ynydd 
Eppynt like giant cauliflowers I set off to walk the boundary o f a block of 
plantations form ing part o f Crychan forest in Breconshire where spruce and 
pine trees grow.
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Climbing over a  stile by the side o f a derelict farm house I begin the long trek 
around the fence to inspect the condition o f the wire netting between the woods 
and adjoining m oorland waste. An old corner post is sited a few yards from  the 
abandoned kitchen garden and after thirty years an apple tree which grows there 
still bears blossom.

Beneath the gaping window of the dairy is a flowering currant and as I 
adm ire the delicate pink blooms I visualise the scene here m any years ago when 
clumps o f daffodils grew beside the front door, white geese and ducks pattered 
busily about the farm yard and the round iron cauldron tha t now lies cracked 
and half-buried by the wall of the pigsty hung on a hook and chain above a 
glowing peat fire that smouldered slowly in the black barred grate.Through the 
window might be heard the strains o f music and voices practicing penillion 
singing.

Practising penillion singing.
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Swallows and house m artins flying in a wide arc between the barn and the 
back of the house would pause occasionally to  swerve up to their nests in the 
eaves.

But there are no m artins here today for the roof o f the house has long since 
collapsed and the chimney stack is the home of a colony of jackdaw s tha t rise 
with raucous cries of alarm , startled by the unusual clatter of my nailed shoes 
as I stumble over a heap of broken glass and shattered slates. A brisk walk o f a 
few hundred yards from the farm house and I am stepping through tufts o f rushes, 
blue m oor grass and heather on the m ountain.

There is not much wild life to be seen on the exposed eastern boundary of 
the wood. A w heatear skims silently over the hillside and perches on a heap of 
grey shale. Here the bird is camouflaged and alm ost invisible am ongst the 
boulders except for the gay conspicuous white flash beneath its tail. In the 
distance though I can hear the harsh ‘kok . .  . kok’ of a raven and the bewitching 
bubbling cry of the curlew.

Pausing for a m om ent a t the top  of the bank, I see a hole in the fence and in 
the soft ground the hoof prints and m arks o f trespassing sheep. There is wool on 
the rough spruce twigs and I follow the tracks into the wood, scratching my 
face on the branches as I go, for spruce is a prickly tree to face in its youth. 
Stepping quietly out of the plantation on to a ride, I look to  my right and there 
grazing on the lush green sward are eight sheep and five lambs.

How fat and well they look! I notice that they have no coloured raddle or 
pitch m ark on their flanks or rum ps and this indicated that they have probably 
been running wild in the woods all through the winter. Sheep cannot be allowed 
to  graze in the young woods as they damage the leading shoots of the newly- 
planted trees; and of course no farm er would wish his animals to rem ain in 
coniferous plantations as the needles that fall from  the pines collect in the wool 
which lowers the value of the fleeces.

The m om ent tha t the creatures see my movements they are off into the woods 
like deer. N o wonder either! Here they have plenty to eat and live a fine life 
away from  the rest o f the flock. They have no inclination to rejoin their com ­
panions to be harried by sheep dogs. As they disappear into the wood I see the 
wool hanging from their backs in great tufts and gouts as though they had 
escaped from  the grip of the shearers when half-shorn.

But there are risks in this care-free existence, for foxes are num erous in the 
hills and a newly-born lamb is easily taken, particularly if it is one o f twins. 
However, foxes are cunning creatures and hesitate to kill on their own doorstep. 
Though their own litter may be reared in the wood they seem to sense that they 
a ttract less attention to themselves if they go further afield for their dinner.

The ride in which I am now standing is of some historical interest for it runs 
along the course of the old Welsh D rovers’ Highway. A t one time it was a busy 
thoroughfare from Carm arthen to Hereford. It was used by the cattle men o f a 
century ago to  drive their beasts across country on foot to London to  the 
Smithfield market.

A lthough the herdsmen and drovers have not passed this way for more than 
a hundred years, the deep green colour o f the grass is still visible, m arking out the 
track where the bullocks trod. The last time I walked this way I picked up a 
small iron half-moon shoe, bored with holes, which a knowledgeable farm er told 
me was one of the type used and fitted by the blacksmiths to  the hoofs of the 
oxen before they were driven off the m ountain tracks on to the hard roads.

Climbing over the fence to leave the wood I notice tha t in one place the 
galvanised wire is quite shiny some eighteen inches above ground level, and a 
closer look shows brown hairs attached to the nearby heather twigs. This is where 
a fox has a run through the wood and his constant journeys squeezing through 
the wire have resulted in his fine coat polishing the metal.
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By midday I have travelled m ore than half-way around the area and after 
choosing a com fortable spot in the sheltered side of a bank I eat my lunch on the 
highest point of the hill. Below me facing west I can see the River Irfon curling 
its way through Llanwrtyd Wells towards the Wye near Builth and in the 
further distance the rocky road twisting and turning over the Cam brian 
m ountains where Breconshire, Cardiganshire and C arm arthenshire meet and 
the River Towy rises—a land of mist and cloud which m ust surely be one of the 
most desolate and silent spots in Wales.

Everything around me now is perfectly still and quiet except for the sad 
mewing cry o f a buzzard soaring across the valley on outstretched wings, and 
close at hand the occasional “ tic . . . tic” and sweet little trill of a small bird. In  a 
mom ent or two it puts in an appearance. It is a robin, though I am unable to 
distinguish its sex, for despite popular belief both cock and hen have red breasts 
and identical plumage.

Robins are quick to locate human beings and make friends and whenever 
you halt for a few moments in the woods you will have one for company. As one 
old poacher once said to me of the village constable . . . “ You can’t keep out of 
his sight for long . . . might as well try and hide from  a rob in .”

My visitor surveys me from the twig of a birch tree, and with his head cocked 
inquisitively on one side and his black beady eyes shining, he stands motionless 
like a red-coated guardsm an on duty at W hitehall. Then uttering a few liquid 
notes and with a flirt o f wings the bird swoops to the ground to pick up a crum b 
of cake that lies on the earth beside me. As he darts back to his observation post 
the words of W. H. Davies, the Welsh poet, come to my mind . . .

“ Yes I will spend the livelong day,
With nature in the m onth of May,
And sit beneath the trees and share 
My bread with birds whose homes are there.”

As I resume my journey again along the northern boundary, I catch sight of 
a tiny inert bundle of brown-and-white fur lying on the ground. Picking it up 
I see that it is the corpse of one of our smallest mammals, the com m on shrew. 
This animal, whose whole body from  head to  tail measures less than four inches, 
lives on insects, woodlice and minute snails. They are continuously on the hunt 
for they consume three times their own weight o f food daily and should they 
fail to eat they will die o f starvation in a m atter o f a few hours.

It is not often that we see dead creatures in the woods or fields. A lthough 
many come to grief on the roads, m ost wild animals die a natural death. We 
seldom see them where they lie because, like hum an beings,when they feel unwell 
or feeble through age, injury or disease they have an instinctive desire to be quiet, 
so they steal away from their fellows to lie down peacefully and rest; and when 
they finally grow drowsy and fall into their last deep sleep it is usually in a 
remote corner of the woods where the grass, wild flowers and falling leaves 
conceal them.

I am now travelling downhill where the woods rub shoulders with cultivated 
farmland, and as I cross the stone footbridge near the grey stone farm house of 
N ant Garw I see several roots of primroses growing on the bank. The prim rose is 
a woodland plant and where I am now walking was probably a t one time part 
of an ancient forest.

This is a country of high rainfall indicated by the prevalence of moss and 
lichens. Every post and stake is capped with a dainty wig of delicate greeny yellow 
threads. A pretty sight against the deep glaucous colour of the sombre spruce.

An hour or so later I am nearing home, having walked right around the 
perim eter o f the plantations.

G
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So ends my journey. It has been pleasant in the woods and I haven’t seen a 
hum an being or heard a man-m ade sound. My day with nature in the m onth of 
M ay has been spent with the wild creatures and a robin for company.

The grey stone farm house o f  N an t Garw.

TH E BASIC PR EC A U TIO N S FO R M O U N TA IN  SAFETY 

The following precautions have been approved by the British Mountaineering 
Council and the Central Council o f  Physical Recreation.

1. W ear BOOTS (NOT shoes), either nailed or fitted with rubber m ountaineer­
ing soles (Com m ando, Vibram, etc.).
2. Have plenty of warm clothing, especially wind- and rain-proof outer 
garments (jacket or anorak W ITH  H O O D , and over-trousers). Never wear 
jeans: when wet and subjected to a cold wind they are liable to cause “ exposure” 
(hypotherm ia)—a dangerous and often fatal condition which can occur AT ANY 
TIM E O F T H E  Y EA R, EVEN IN  SU M M ER.
3. Carry map and compass, A N D  KN O W  HOW  TO USE TH EM . Also take 
watch, whistle, torch, small first-aid kit, and one or two spare long-sleeved 
pullovers.
4. Have a reserve supply of food in case of emergency (chocolate, m int cake, 
biscuits, glucose tablets). A hot drink in a vacuum flask is strongly recommended.
5. Plan walks carefully. Do not overestimate your physical ability. Study routes 
and allow enough time to be back well before dark. This is especially im portant 
when daylight hours are limited.
6. Check weather forecasts. Keep a constant look-out for changes. On high 
ground, m ist and rain can close in with alarm ing speed.
7. Do not hesitate to turn back or cut a walk short if the weather deteriorates, 
or if the route is too much for you or for one of your com panions. “ Pressing on” 
is folly, no t pluck, and it can have disastrous results. STAY T O G E T H E R  AS A 
G R O U P A N D  A CCEPT A LL D ECISIO N S BY TH E G R O U P LEA D ER.
8. ALW AYS LEAVE W O RD  W H ER E Y O U  A R E G O IN G , A N D  W H EN  
Y O U  EXPECT TO BE BACK. Tell someone at the place where you are staying,
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or leave a note on the seat of your car. A search party  has little hope o f finding 
you if no-one knows where you went. Rem em ber to report your return.
9. Keep to your planned route as far as possible. If  for some reason you cannot 
return to  base and have to  spend the night in other accom m odation, TELE­
PH O N E E IT H E R  TH E  POLICE, OR TH E  PLA CE W H ER E YOU ARE 
STA Y IN G  A N D  EX PLA IN  W H A T HAS H A PPEN ED . Failure to do this 
PRO M PTLY  may result in search parties spending m any wasted hours (and 
risking their lives) looking for you.
10. K N O W  W HAT TO DO IN  AN E M E R G E N C Y  (e.g., accident, illness, or 
being overtaken by bad weather or darkness). F IN D  O U T  by reading the 
booklet Safety on Mountains, published by the Central Council o f Physical 
Recreation, and the M ountain Rescue handbook, published by the M ountain 
Rescue Committee. Both are obtainable from m ost climbers’ shops.
11. N EV ER V EN TU R E ON TO SNOW  A N D  IC E until you have FIR ST 
learned the special techniques for dealing with them , and how to use rope, ice- 
axe, and crampons.
12. Always remember that on British hills BAD weather is N O R M A L  and 
good weather the exception. In  other words, meeting bad weather is never 
“ bad luck”—it is merely good luck when it is fine. So play safe by being fully 
prepared with proper clothing and equipment. I t’s Y O U R  life!

LINES TO H O N O U R  A FIFTY  Y EA R A CH IEV EM EN T BY TH E 
FO RESTRY  CO M M ISSIO N

By D. L. SHAW 
Forester, North Wales

HAIL!
Achievement, with a purpose born o f need—
To restore this N ation’s gravely drained resource;
A haunt of kings, a fount o f British might 
Depleted by the need to counter force.
A fifty-year creation restocks our ancient land
Fulfilling, in broad splendour, much of Britain’s wide demand.

HAIL!
Five decade’s growth invests the ancient hills 
Uplifts serrated form o’er lonely moor.
Clothes rugged slopes and shelves of fissured rock 
Spreads, sighing, to the vacant farm house door.
And cradling, in tender, close embrace
The lowland hamlet, quaint with pristine grace.

HAIL!
Take pride in these our forests, secure them well;
Their creation spans the flow o f fifty years.
Endeavour, trial and study stamp their course 
From  seedling growth to  ripening forest tiers.
Take pride! W ithin these confines is narration—
O f m an’s dedicated service to  his n a tio n !
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HA IL!
Two hundred seasons can chronicle this feat!
And fifty springs have come and gone, awakening the bud,
Renewing N ature’s cycle with never failing pulse.
Long summer days have fled on sunshine’s lustrous flood.
The guise of autum n tints revive a splendour all too brief 
And winters frost-clad pageant recalls woodlands veiled in grief.

HA IL!
Prospects of visual charm  enhance the dwindling rural scene 
— From  D unnet, in Caithness, to Land’s End’s blustery shore 
From  Preseli’s lonely fastness to Aldewood in the east 
O ur forests straddle landscapes alleged as infecund before.
A heritage for ageless youth!—and those as yet unborn,
Ah! am ber-littered forest aisles—your crown is proudly worn!

HAIL!
Let us respect, and not neglect, those men who laid foundations.
Long pioneer days of trial endured with patient skill
Out of the seed the forest grew— replete with tales and legends
O f men of courage, patience too, who practised on the hill.
M any praise, are with us yet—and for those who are departed
W hat greater tribute—these our woods—which they so zealously started?

HAIL!
Then let us celebrate these fifty years of function ;
Distinguish proud achievement in this year o f Jubilee.
And observe we are united, for in honour and esteem—
A Prince of Wales will be proclaimed with Royal Pageantry!
Grow on then noble trees, grow on—your spell has never fled 
Lead on proud forest service—the century lies ah ead !

CEN TEN A R Y  O F TH E CU TTY  SARK

By ED W A RD  CROW LEY 
Lloyd's Register o f  Shipping

‘W hene’er to  drink you are inclin’d,
Or cutty-sarks run in your mind,
Think, ye may buy the joys o’er dear,
Remember Tam  o’Shanter’s m are.’

Robert Burns

W ith the witch N annie in hot pursuit, Tam  just made it over a running 
brook (witches can’t cross running water) but his horse was somewhat mutilated 
in the process and left its tail in N annie’s outstretched hand. Burns’ strictures 
on the perils o f drink and the cutty sark (or short chemise) may savour o f cost- 
benefit analysis, but his poem  provided the nam e for one of the w orld’s most 
famous clipper ships and the figure of N annie clutching the remains o f the
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unfortunate anim al’s tail was the figurehead which adorned the underside o f the 
bowsprit.

The Cutty Sark, now on perm anent display at Greenwich, was a splendid 
example of the com posite-built sailing ship—a tall, beautifully rigged clipper 
with 32,000 square feet of canvas which enabled her to  log 17 knots when 
‘cracking it on’ with a fair breeze.

Yet she was, if not an unlucky ship, certainly an unfortunate one in some 
respects. Built for the China tea trade and designed to work the trade winds and 
to round the Cape of Good Hope, she was rendered obsolescent for her destined 
calling even before she was launched on November 22nd 1869. The Suez Canal 
was opened a few days earlier and this event provided the new-fangled steamships 
with a much shorter route to the Far East, so that by 1877 almost the whole of 
the China tea trade was carried by steamships.

For her builders, Scott and Linton of D um barton, who had previously built 
nothing bigger than a schooner, her construction spelled financial disaster. On a 
voyage in 1880, the death of a coloured seaman at the hands of the chief mate, 
led to the latter’s appearance at the Central Criminal Court on a charge of 
murder and to the suicide of the Cutty Sark’s master, Captain J. S. Wallace.

Nevertheless, the Cutty Sark is unique am ong the great tea clippers in 
having survived into m odern times. She is a relic of an era o f great com petition 
for a specialised cargo which led to considerable risks being taken commercially 
by owners and at sea by tough, hard-driving captains.

In the heyday o f the clippers the annual race from  China with the first teas 
of the season was a sporting event for anyone connected with shipping and 
huge sums were wagered on favourite ships. A part from the top prices obtained 
for the cargo, the winning owner stood to  collect a small fortune in stake money, 
while his skipper consolidated his professional reputation for all time. Captain 
John Willis, a Scottish shipowner with offices in Leadenhall Street and a 
member of L loyd’s Register Committee, never had any luck with his ships in 
the race from China and was determ ined to build a clipper which would outclass 
even the Thermopylae, which in 1868 made a record-breaking maiden voyage 
to M elbourne.

The man Willis chose as his designer was Hercules Linton, son o f a Lloyd’s 
Register surveyor and a naval architect and shipbuilder of great ability. Linton 
had formed a partnership with William D undas Scott-M oncrief who was a civil 
engineer and who, am ongst other things, invented a mechanically propelled 
tram car powered by compressed air. They set up as Scott and Linton, building 
ships at D um barton, and soon established a reputation for turning out fast and 
beautiful vessels. Willis calculated that the young partnership might be prepared 
to quote him a favourable price for the chance to show what they could do with 
a large ship. He was right in this and the agreed price of £16,150 for the Cutty 
Sark (or about £17 per ton) proved to be the undoing of the small firm. They 
ran out of ready cash before she was completed and called in Denny Brothers 
to finish her. The partners never recovered from  this setback and went into 
voluntary liquidation in 1870.

Was ‘Old White H a t’ Willis so pleased with the price he negotiated and the 
prospect o f glory in the City as the owner o f a winning tea clipper that he failed 
to note the significance o f the im pending opening of the Suez C anal?

One thing was certain, he had  a good ship for his money. The Cutty Sark 
was surveyed by Lloyd’s Register and placed in the 16 A1 class. The survey 
report noted th a t she was built with teak decks and with keel, stem and stern 
post also o f teak. H er outside planking was of rock elm and teak and the inside 
planking was of red pine. As a  composite ship she had beams of bulb and angle 
iron. H er scantlings were heavier than  her rival o f alm ost identical size, the



19 2 JOURNAL OF THE FORESTRY COMMISSION

Thermopylae, and the relative strength of the two ships is often debated. How­
ever, the Cutty Sark is still with us, whereas the Thermopylae lies fathom s down 
off the coast of Portugal.

The Cutty Sark perform ed best under a strong breeze and with a real ‘driver’ 
as captain. H er maiden voyage to Shanghai was plagued by lack of suitable 
winds and her captain, George M oodie, was not the one to get the best out o f her. 
Passing the Downs on 15th February 1870 it was not until the 1st M arch that 
M oodie was able to set his sky-sail and royal stay-sails on picking up the first 
o f the N orth  East trades. After lying becalmed on the line he eventually picked 
up the South East trades but soon ran into flat calm. M oodie wrote in his log, 
‘Calm! Calm! Calm! Sea like a m irror.’ She reached Shanghai 104 days out on 
31st M ay and after unloading started taking on new teas at £3 10s. Od. per 50 
cubic feet. She was the first tea clipper away from  Shanghai in 1870, crossing the 
W oosung bar on 25th June and entering the Thames on 13th October. It was the 
best passage from Shanghai made that year and although Captain M oodie and 
John Willis were disappointed with the actual time of 110 days they were satisfied 
that they had a vessel which could beat the Thermopylae or any other ship in 
the China trade.

From  the 18th to the 24th O ctober the Cutty Sark underwent the first of 
many annual surveys by Lloyd’s Register and in G reen’s U pper D ock and East 
India Docks her yellow metal sheathing was repaired. Samuel Presions, the 
Lloyd’s Register surveyor, recommended retention of class 16 A l.

It was not until 1872 that the Cutty Sark was able to m atch her speed against 
the Thermopylae. The two ships loaded together at Shanghai and sailed from 
W oosung on the same day, the 18th June. Sailing south down the China coast, 
round the north  coast o f Borneo and through the Sunda Strait between Java 
and Sum atra, the two ships kept fairly close and the C utty Sark made several 
sightings of the Thermopylae. But once out into the Indian ocean the Cutty Sark 
picked up the strong trade winds and forged ahead. By 7th August she was off 
South Africa and 400 miles ahead of the Thermopylae. Here her luck deserted 
her. On the 13th and 14th M oodie encountered a trem endous sea with the wind 
from  the west which developed into a hard gale with howling squalls. On the 
following day a heavy sea broke under the stern and tore the rudder from  the 
eye bolts. Captain M oodie tried a spar over the stern bu t was unable to steer 
the ship with it. The owner’s brother, R obert Willis, who was on board, pressed 
M oodie to  make for the nearest South African p o rt bu t M oodie declared for a 
ju ry  rudder. A spare 70 ft spar was cut into three parts and fitted. This took a 
week and while the Cutty Sark was hove to, the Therm opylae m ade the m ost of 
the prevailing strong winds and passed round the Cape.

Nevertheless the Cutty Sark m ade the Tham es by the 18th October in 54 
days from  the Cape, an extremely good perform ance with her jury, and this 
brought her time from  Shanghai to  122 days. In  the argum ents which ensued the 
captain of the Therm opylae insisted he was ahead a t the time the Cutty Sark’s 
rudder was lost bu t on being challenged he refused to yield his log book for 
inspection and it was generally conceded tha t the Cutty Sark would have beaten 
the Therm opylae bu t for the mishap.

Lloyd’s Register carried out a survey of the damage a t G reen’s Lower Dock 
and South W est India D ock between the 29th O ctober and 20th Novem ber and 
the Society’s surveyor, Henry T. Tyrrell, noted, ‘Repairs: N ow  done on account 
o f loss o f rudder. Placed in dock for exam ination. R udder renewed. M ain piece 
with English oak. All new pintles fitted and one brace on stern posts. New iron 
flange and revolving hoop fitted to  rudder head and steering gear refitted and 
made good. New head rails and tim ber on p o rt side.’ Tyrrell recommended 
retention o f the 16 A l class. The Cutty Sark continued in the China tea trade,
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though in 1875 her creditable 108 day passage from  Shanghai lost some o f its 
lustre alongside the 42 days taken by the steamship G lenartney via the Suez 
Canal. By 1877 the clippers could no longer operate profitably in the once 
lucrative tea trade. I t was in 1877 tha t the C utty Sark nearly came to grief in the 
great Novem ber gale of that year. She left London for Sydney on the 3rd Novem ber 
and encountered a strong South West wind, thick rain and a falling barom eter in 
the Channel. In com pany with many sail and steam ships she ran back to the 
Downs and sheltered there. As hurricane-strength winds developed, cables parted 
and many of the 60 ships a t anchor started drifting. A t night, blue lights, flares 
and rockets were to be seen in every direction and a large steam ship was on the 
Shingles, firing guns and burning distress flares. Five ships went ashore in 
Pegwell Bay, a large barque sank off Broadstairs and another was stranded on 
the Goodwins. M argate was full of dismasted coasters. Amid the turm oil the 
Cutty Sark’s cable parted too  and she fouled a brig on her p o rt bow and then 
hit another vessel with her starboard side. Tugs eventually took her in tow and 
got her to East India Dock where Lloyd’s Register surveyor J. W. Scullard 
carried out a damage survey. Extensive repairs were carried out and a diver 
went down to look below the waterline. ‘Sir’, he reported in writing, ‘I have 
examined the Bottom o f the ship Cutty Sark and all that I could find the m atter 
with her, there was a few sheets o f Copper off amidships on the Port Side of the 
Bilge which I have replaced and now that the ship is all right.— R. Arnold, 
Diver.’

The salvage tugs were awarded £3,000 and in the wake o f the gale lawsuits 
were scattered around like autum n leaves. John Willis, owner of the C utty 
Sark, was sued for damage by the owners of a ship dam aged by collision during 
the gale but the case against him was dismissed through lack of evidence. It 
is said that, during the gale, the Cutty Sark’s carpenter found a piece of the name 
board of a vessel lying on the deck of the Cutty Sark, where her bulwarks had 
been stove in, and thoughtfully slid the evidence overboard. I f  he did, it saved 
Willis a lot o f money.

The Cutty Sark won her greatest fame as an Australian wool clipper under 
Captain R ichard W oodget in the 1880’s. Taking over com m and in 1885 W oodget 
took the C utty Sark from  East India Dock to Port Jackson in 77 days. On his 
return trip from  Sydney to  the Channel he took 67 days, beating his rival the 
Thermopylae by 12 days. The Cutty Sark had proved her right to be considered 
the fastest ship in the wool trade, which in the eighties m eant the fastest ship 
in the world.

In 1895 the twenty-six year old ship docked at London with a record cargo of 
5,304 bales o f Australian wool putting her two inches below the Plimsoll line 
and Captain W oodget learned that she was to  be sold to J. A. Ferreira & Co., a 
Portuguese firm. H er last voyage in the wool trade had taken 84 days.

After a condition survey at A m os’s Dry D ock due to  the new ownership and 
change o f name to Ferreira, Lloyd’s Register surveyor W. M orrison recom ­
mended retention of the 13 A l class she had been given in 1888. H er new master 
was Sebasteos dos Santos Pereira. One o f the signs of the times was the appear­
ance of a letter, in connection with the survey, which was done on a typewriter.

As the Ferreira, the Cutty Sark sailed the world for another 25 eventful 
years after which she was acquired by another Portuguese firm and renamed 
M aria do A m paro. In 1916 she was dismasted in a gale off the Cape of G ood 
Hope. Finally the late Captain Wilfred D ow nm an bought her from  the Portu ­
guese in 1922 and had her towed to Falm outh where she was used as a full- 
rigged training ship. In 1954 she came to her present resting place at Greenwich. 
Though she ended her commercial career under the Portuguese flag her crew 
always referred to her as ‘El Pequina Cam isola’—the little chemise.
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M IK E SM ITES:
TRIPS TH A T PASS O U T O F SIG H T

From British Columbia Lumberman , 1923, and reproduced by kind permission
o f  that journal.

Actual letters from the files of a firm concerned with big timber in the Sitka 
spruce/Douglas fir backwoods.

Letters from Messrs. Home & Bevan, Bonds & Investments, 306 Wall Street, 
New York, to Michael Cassidy, Timber Cruiser, North Vancouver, B.C. Dated 
January 3rd, 1921.

D ear Sir,
Y our name has been given to us by M r. M acdonald, of Vancouver, who is 

now in New York, as a reliable and com petent woodsman with a good know­
ledge of standing timber.

In partnership with the firm of Long & Short, W holesale Dry Goods, 2835 
Yates Street, Victoria, B.C. we own 14 tim ber licences on the W est Coast of 
Vancouver Island, towards the north end.

Some Boston clients o f ours are now in Victoria and wish to make an 
exam ination of this property with a view of purchasing same. Are you in a 
position to make this journey with them and show them the tim ber? If so will 
you kindly get in touch with Messrs. Long & Short as soon as possible, enclosing 
this letter when you write. We have mailed them a check sufficient to cover our 
half o f your expenses and salary. The cruiser’s report which we enclose has the 
num ber of the licences on it.

Yours truly,
H O R N E  & BEVAN

From Mike Cassidy to Long & Short, Victoria, B.C. Dated January 10th, 1921.

D ear Sirs,
I got this letter in my male this morning, what are you going to do about it. 

myself i think that anyboddy wood make a trip to  the west coaste this time of 
year should get his been examined for konk but if your people can stand it i 
guess i can.

Yr obt servant
M Cassidy crooser.

P.S. W hat wages do you figure on paying.

From Long & Short, Victoria, B.C. to Mike Cassidy. Dated January 11th, 1921.

Dear Sir,
We are in receipt o f yours o f yesterday’s date enclosing letters from Messrs. 

H orne & Bevan, o f New York, and we beg to  thank you for your prom pt 
attention to this m atter.

As we have only recently transferred our business from Toronto  to this city, 
we have had little or no opportunity  of acquiring an insight into the lumbering 
industry, and we therefore propose to leave all the arrangem ents for this trip 
with you; in the m atter o f wages we are also—within reasonable limits—in 
your h ands; we presume you will require current logger’s wages; we are informed 
these are higher than in Eastern C anada and run from $4.00 to $5.00 a day.
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The senior partner o f our firm proposes to accom pany the party, and, as it 
is the first time any of them  have made a trip o f this nature, they all anticipate a 
m ost enjoyable time under your capable guidance.

They propose taking several rifles and plenty of am m unition and hope that 
you will be able to put them in the way of getting a few moose, caribou, etc. 
How long will your preparations take?

Y ours truly,
LO N G  & SH O RT

From Mike Cassidy to Long & Short, Victoria, B.C. Dated January 13th, 1921.

D ear Sirs,
Y ours to hand and I beg to state that it dont take me no time at all to get 

reddy, my other sox is dry and I can pull any time you say. Y ou got off rong 
about wages I aint no current logger and I dont w ork for currant loggers wages 
neether. My pay for croosing is from  20 to 25 dollars a day but things is quite 
now and there is going to be a lot of time lost traveling and wating on botes so 
I will do this job  for 15 bones a day. my time starts when I roll my blankets rite 
here and stops when I get home again provided you have settled up. if  you aint 
it still goes on. Y ou tell them  other birds leeve them  rifels where they are at now. 
I got one gun and thats the only gun going into the woods this trip. We better 
meet a t nanaim o get our grub there and pick up the steamer at alberni. I seen 
the south end of the island plenty times alreddy and wont loose anny sleep if i 
never see it again. We can hire a gas bote off them  indians in nootka.

Yrs. respeckfully
M ike Cassidy, crooser.

P.S. Y ou dont need to write anny more letters about this job. send me a wire and 
lets go.

From Long & Short, Victoria, B.C. to Mike Cassidy. Dated January 15th, 1921.

D ear Sir,
We are in receipt of yours of the 13th inst. and m ust state tha t we are some­

what taken aback at the salary you ask for this work.
Probably you do not understand tha t we do not expect you to do any 

measuring of trees or counting how many thousands of trees there are on an 
acre, which we believe to be the regular w ork of cruisers. We merely w ant a 
reliable man to take care of our party, act as guide and cook, see tha t they have 
a dry place to  sleep at night and show them  all the best collections of trees on 
the 14 claims.

O ur good friends in New Y ork have remitted us the sum of S62.50 to which 
we are adding a like am ount, this would surely be enough to defray the cost of 
your wages, travelling expenses, launch hire, etc., and leave enough to provide 
sustenance for the whole party.

Hoping for a favourable reply and that we can come to terms in the m atter 
of your wages.

Yours truly,
L O N G  & SH O RT

H
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From Mike Cassidy to Long & Short, Victoria, B.C. Dated January 16th, 1921.

D ear sirs, mister say what the hell kind of a dam  fool you th ink I am. why 
don t you tell me before you only got 130 bucks to  make this trip on. dont you 
know them  claims is scattered round all over the place, some o f them  4 miles 
inland, dont you know you got to hire a launsh on strate time and unless them  
indians up there is different to  anny siwashes i ever see in b.c. theyl soak you 
from  20 to 25 bones a day and more than tha t if your pardner akts as crazy as 
you rite, dont you know you libel to get wether bound for too three weeks and 
camp on the beech wating on the bote, do you spose i figger on setting on that 
steemer and watch you and your cheechako tillikums being seasick all over 
everything for the good o f my helth. my helth is rotten the ways things are and
travelling along with a bunch of cheep tinhorns like you w ont make it any
better neither, when you get half way throogh the trip you wont have money 
enuff lef to buy a pair o f leggings for a hum m ing bird let alone what you call 
providing sustenance at 4 to 5 a bottle. I tell you w hat you do if you want a 
cheep m an to flunkey for you. I see a band of them harey bohunks going up to 
the camp this m orning, them fellows look like they might be currant loggers, 
you go hire one of them, you dont hand me anny of these trusty guide jobs. I 
done it before in the peece river country, and i tell you sum more mister man. 
I red th a t report i got from New Y ork and i know just w hat kind o f a kultus 
m uskeg country you got up there with 70 per sent hem lock ballance ruff cedar 
suitable for shingle logs and you got to cut down a 6 foot cedar to get a cupple 
o f armsfulls of dry wood out of the top and no dry place to pitsh a fly neether, 
and you got three four dam  fools standing round telling you the way to  lite a 
fire when its raning to beat hell and how they done up in the north  woods that 
time, and then you got to  get up the middle of the night to look for bears that 
aint ther atall or rub there stummacks or sum thing bekos they dont know when 
theve eeten enuff cold beans, you tell me mister man what you rekkon you going 
to do with them  three beech claims, them  ones with the fine open vew of the sun 
set and the north  end of jappen. you better forget about the tim ber bisness and 
get sum of your friends to  take care of you if you got anny tha t aint as krazy as 
you are. i been in this country over 30 years and met lots of different kinds of 
fools, but i rekkon you are the m ost kultus i ever see. I dident aim to rite a long
letter like this, but the m ore i rote the m adder i got.

Mike Cassidy crooser.
P.S. you may go to hell.

From Mike Cassidy to Horne & Bevan, New York. January 17th, 1921.

D ear sirs,
i rote them  fellows in Victoria the way you said to  they rite me back too 

letters mostly bunk, i got no use for them  birds and i dont like your jo b  so i 
gess we wont do bisness. you owe me ten bones, i rote a bunsh o f letters and 
went to  tow n twise to  look up bloo printz so you better send it along pronto, 
i dont beleeve youre much better than that bunch o f pi faced theeves down in 
victoria.

M ike Cassidy crooser.

P.S. I told that victoria outfit they can go to  hell.
P.S. 2. since I rote this i got wird to  go out and do a cupple of quarters on the 
chilliwak line so you dont need to bother about tha t ten spot and you may go 
to  hell too.
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O R IE N T E E R IN G

By H ER B ER T L. E D L IN  
Publications Officer

Orienteering, an outdoor sport that combines cross-country running with 
map-reading, gained a mention in the Com m ission’s Annual Report for 1967-69, 
and increasing use is being made of our forests for this exciting new activity. 
Introduced from Scandinavia as recently as 1965, orienteering remains a 
mystery to  many who are fam iliar with conventional athletics. So a few notes to 
explain how it is done may help foresters whose ground is used for competitions.

Briefly, orienteering is a cross-country race against time, in which the 
competitors m ust find check-points with the aid of map and compass. This 
sounds simple but calls for much advance organisation. The British Orienteering 
Federation, which arranges the use of Commission woods, has now developed 
this to a high degree.

First, an organiser chooses a stretch of country that will tax the runners’ 
speed and ability. This normally includes some woodland, so tha t the course 
markers, called control points, can be hidden. It also ensures tha t runners 
cannot see each other over much of the course.

Basic maps, on a scale of 1:20,000 (roughly 2 \  inches to the mile) are then 
obtained from the Ordnance Survey, which has given special permission for 
their am endm ent and duplication. One m ajor step is to alter the main direction 
from true N orth  to the local magnetic north, to save com petitors m aking 
continual calculations when they use their compasses. The next step is to re- 
survey the ground and add new features—such as forest rides, that are not yet 
shown on Ordnance Survey maps. Older features may need alteration too—a 
gravel road may have been tarred, a railway abandoned, or an old farm stead 
may now be a ruin. The corrected map is then printed by a cheap lithographic 
process, the cost being recovered by entrance fees and the sale of spare maps to 
competitors, at about 1/- per copy. Obviously the m ap cannot be disclosed to 
competitors in advance, so approved course planners arrange it all under 
bonds of secrecy. The N ational Grid is not used; there is no time to work out 
grid references at the speed of the race.

On the day o f the contest, competitors, who usually enter as teams, assemble 
at the starting points and register. Each receives a num ber, and when his num ber 
is called a runner moves forward to the Pre-start point. Here he receives for the 
first time his copy of the map and a brief list o f the control points he m ust find. 
He still does not know the course he m ust take. He next goes forward to  the 
Start point.

A t one-minute intervals, a starter blows a whistle and each man in turn 
crosses the Start line and sprints a hundred yards to the. Map-marking point: 
Here he sees a m aster copy of the same map as he holds, but with the course 
marked on it. As quickly as he can, he copies this on to his own map as a series 
of straight lines linking numbered, circled dots.

Suppose the first dot, or control point, lies due east o f the m ap-m arking 
point, then all a man need do is follow his compass-bearing due east, for the 
estimated distance, to hit it. His special orienteering compass enables him to 
follow an arrow  pointing just the right way.

Sounds easy, and so it is on flat ground with no undergrowth. But in young 
plantations you can get there quicker by dodging along open rides. O f course 
this will take you off your compass bearing, and only sm art m ap reading will 
enable you to find this control point from a fresh direction.

But maybe a steep hill may stand in your way. Which is quicker, over the 
top on the shortest line or round the bluff with no climbing? An orienteer m ust 
make spot decisions and stick to  them. Every second counts.
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Arrived near the control— or where he thinks it is, the runner m ust next find 
it. I t is a large square object, boldly m arked diagonally in red and white, hanging 
from  a bush or post. Y ou can’t see it from  all directions, and the only clue 
you are given is something like: “ Beside the wall” or “ On the bridge” . Once 
you’ve spotted it, you rush to it and m ark your course-card with a pricker bearing 
an index letter, such as “A ” , to prove you’ve been there.

Then on to  the next control point, along your next compass bearing, or your 
preferred roundabout route.

As com petitors of different running speeds and m ap-reading ability start in 
random  order, there is bound to be much overtaking, and here the fun comes in. 
Should I follow X, who seems sure of his course, though it looks odd to m e? 
O r forget him and go my own way? M ake up your mind quick, or he’ll have run 
out of sight! Anyway, you’re not allowed to “ tag” .

D uring an h our’s hard running over six or seven miles there are constant 
shifts o f order, some gaining, others dropping behind. Eventually everyone 
heads for the finishing line, usually on open ground, and there are neck-and- 
neck contests between close com petitors going all out to gain the last few seconds 
of time.

As everyone’s starting time has been recorded, their running time is quickly 
ascertained. But the winner cannot be declared until the last starter has got 
home, or at least not until this last m an’s “ tim e-out” is seen to exceed that of 
the best man already “ hom e” .

W ith a big field of runners—say 120 started at one-minute intervals over 
two hours, the contest can extend over m ost of the day—needing an hour for 
assembly, two hours for starts, an hour’s good running time and another hour 
during which the last, half-lost stragglers find their way back to the base.

This may sound tedious but in fact there is excitement throughout, especially 
at the finishing point where fresh times are being recorded and displayed on the 
results board, at frequent intervals. Also, it is possible to run as many as four 
contests simultaneously. For example, Junior M en, Junior W omen, Senior M en 
and Senior W omen may start in groups of four and then take separate courses of 
different lengths, all ending at the same spot.

An alternative arrangem ent is the team  relay race, in which the first runners 
in each team make a massed start for the first “ leg” o f the contest. The second 
and third men then set out, as in a norm al relay, as soon as their predecessors 
get “hom e” , so there is soon a succession of exciting starts and finishes at the 
base. Relay contestants are given maps already m arked with their course, and it 
is essential th a t these m arked maps are kept secret until the actual instant o f 
start. Routes m ust be decided in the immediate action o f the race, no t throught 
out ahead.

Since all relay teams—and there may be fifty in a big race, start 
simultaneously, the winner is known as soon as the last runner o f each team 
comes in.

An Actual Meeting
The following notes on the 1970 Jan  Kjellstrom  International contest may 

show what is involved.
A round ten o’clock on a cold dry M arch m orning some 500 com petitors, 

plus another 100 officials and supporters, assembled a t a W orksop school on 
the fringe o f Sherwood Forest. They had come from  points as far afield as Oslo, 
Stockholm, Dublin, Exeter, Bangor and Dundee, by car, coach, boat and plane. 
A round 300 cars rolled up, so the big car park  was essential.

After changing into running kit, registering for entry, receiving running 
num bers and final instructions, the com petitors tro tted  to  the starting point. 
Each group of starters was called, in tu rn , by loud hailer to the actual starting
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line and issued at the very last m inute with m aps and details o f control points. 
A t the blow of a whistle four starters sprinted to the m ap-m arking point and 
crouched on the ground to m ark the m aps for their different courses. Then they 
stood up, took  compass bearings, and set off in four different directions accord­
ing to their prescribed routes.

F or the next three hours the Com m ission’s plantations o f Corsican pine, and 
the N ational T rust’s parklands around Clum ber House, were filled with 
picturesque figures in gaily-coloured track suits, all haring madly along different 
courses on w hat they trusted were the best routes to a dozen control points— 
the farthest three miles out.

Then back towards the finish, clocking-in at further hidden control points on 
the way, till the last w oodland point was cleared and the runner emerged on to 
open fields. Then flat out across the grass for an uphill quarter-m ile to the 
finishing point, m arked by a flag on the hilltop, with an excited crowd of 
spectators watching out for winning times.

T hat evening there was a social get-together o f all com petitors, from  six 
countries, in a local club, a t which prizes were handed out for the various events. 
Next m orning everyone re-assembled at a completely fresh course which had 
been kept secret until the day before so tha t nobody could do any advance 
prospecting.

This was the relay event, and was held five miles south o f M atlock a t 
Alderwasley Hall, a N ational T rust property tha t provided open parkland for 
the start and the finish, and also car parks. The main course however ran 
through Shiningcliff W ood, part o f the Com missions’ M atlock Forest, adjacent. 
This is a notably nasty piece o f ground, falling 500 feet from  the hilltop to  the 
River Derwent, with natural crag and scree, old quarries and tips of waste stone, 
all overgrown with bracken and brambles, plus tall trees surviving from  private 
ownership days, coppice, and recent conifer and beech plantations. Its advantage 
was that, within a triangle having sides only one mile long, it was possible to  
conceal thirteen control points, with exacting courses running up  hill and down 
dale between each, m ore or less out o f sight o f each other.

On the three “ legs” of the relay each com petitor had to  visit his control 
points in a different sequence to his team -m ates on the other two legs. This 
cut down “ follow-my-leader” tactics. Teams were also classed by ability, so that 
junior ones had fair chances o f winning the less exacting events.

Overall, honours went to the Scandinavians, with a Norwegian team  winning 
the senior relay contest, and Swedes scoring high in both  m en’s and wom en’s 
individual events. Scottish runners came next; English com petition was not 
taken very seriously.

W ho goes orienteering? The age limits are roughly sixteen to sixty, with a 
natural concentration at the younger end. Universities field strong teams, and 
so do the Royal M arines as an adjunct to Com m ando training. There is no 
professionalism, nor opportunity for any. The sport, still little known, is likely 
to grow, particularly if it is taken up by physical training colleges, or if the Army 
realises, as the M arines have done, its values for map reading and personal 
initiative in rough country, combined with top physical fitness.

Though I attended this meeting simply as a supporter— of a Scottish 
University team incidentally—I inevitably speculated on its im pact on forest 
management. N o adverse effects were apparent. Today the sport is run by the 
very responsible British Orienteering Federation to which all serious clubs are 
affiliated. It is keen to  m aintain a good impression because it wants to  be invited 
back, after a suitable lapse of time, to woods it has used previously. The advance 
m arking of the course only involves two or three people reconnoitring the 
ground with the assistance of the local Forester, who will naturally indicate 
areas or features to avoid. The contest lasts only for a few hours and is no t
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repeated over the same land for several m onths. The only structures needed 
are tents for the officials, and these are removed as soon as the race is over. L itter 
is scrupulously tidied up.

Extra fire risk can be discounted because orienteers would be the last people 
to  endanger the cover that is essential to  their sport. They can’t smoke whilst 
running, and if  a fire did occur, there is a strong force o f organised, able-bodied 
young men on the spot to  tackle it.

Obviously nobody would w ant to  let a few hundred runners go charging 
through a game covert in the nesting season, bu t apart from  that, disturbance 
to  wild life is slight, because it is so tem porary.

Casualties, fortunately few, are looked after by a  com petent first-aid squad. 
I f  any runner fails to  return a search party  is sent out, and as each runner carries 
a whistle a lost or injured man is soon found.

Altogether orienteering is an activity tha t deserves full encouragem ent in 
our woods. D o the com petitors gain any knowledge of the Com m ission’s aims 
and objects as they chase headlong through the trees? I ’m  sure they do, since I 
found my son, through his running week-ends, was rapidly getting to know more 
about our forests than I did myself.



N A T U R E ’S C A M O U FL A G E

‘He made their glowing colours 
He m ade their tiny wings.’

Hymns— Ancient and Modern.

Close to the earth  crouched in its form 
A brown hare lies concealed 
His tawny coat now merging with 
Ploughed furrows in the field.

N earby a brooding pheasant sits 
T ight in the grass and sedge 
H er m ottled plumage faintly m arked 
Like dried leaves in the hedge.

The plovers’ eggs lie on the ground 
W ith pebbles, well disguised 
Thus mingling with the soil and 
Safe from  predatory eyes.

A  hungry pike lurks in the reeds 
Eclipsed in tones of green 
And rainbow trou t w ith speckled scales 
Swims through the weed unseen.

W ith dappled pelt the fallow fawn 
Lies in a forest glade.
Quite still and inconspicuous 
In varying light and shade.

Disguise by background camouflage 
Appears to  be the theme 
That countless birds and beasts employ 
In N ature’s colour scheme.

NUMBER THIRTY-SIX 1 9 6 8 -6 9

R. J .  J e n n i n g s
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FO RESTRY C O M M ISSIO N  STAFF  

At 1st January, 1970

Note: I t has not been possible to show the stations o f individual officers in 
Conservancies. The list should not be read as a  Seniority list; it has been 
compiled from  returns subm itted by various offices to  Establishm ent Branch.

H EA D Q U A RTERS: 25 Savile Row, London W1X 2AY 
Telephone: 01-734 0221

CHAIRMAN:
DEPUTY CHAIRMAN, DIRECTOR 
GENERAL AND COMMISSIONER: 

COMMISSIONER:

D IRECTO R:

s e c r e t a r y :

PRINCIPA L EXECUTIVE OFFICER: 

SENIOR CHIEF EXECUTIVE O FFICER: 

CHIEF EXECUTIVE OFFICER:

PRINCIPAL INFORMATION OFFICER 

SENIOR INFORMATION OFFICER: 

CONSERVATOR:

ASSISTANT CONSERVATOR: 

DISTRICT OFFICER i :

HEAD FORESTER:

FORESTER I

SENIOR EXECUTIVE OFFICER:

HIGHER EXECUTIVE OFFICER:

Jenkins, M r. L. A. W.

D ickson, M r. J. A ., C.B., LL.D .
Vacant (A dm inistration  and F inance); Hum m el, D r. F . C. 
(H arvesting and M arketing); Stewart, G . G ., M .C . (Forest 
and Estate M anagem ent).
W illiam son, J. Q., M .B .E., D irector, M an. Services. 
Sum m ers, J. J . V. (Secretariat)
C orm ack, W . M . (C ontro ller o f  Finance).
L enm an, J. P. (Finance).
B radford, E. H . (Budget C osting); C oote, R . (O. & M .); 
D am erell, A. F . (Secretariat); T inson, E. J. F . (M arketing).
R ooke, Lt. Col. D . B., M .C.
D unbar, J. M . D .
D avidson, J. L. (H . & M.).
M acK ay, A. F . (H . &  M .); R ow an, A. A. (H . & M.).
A aron, J. R . (M arketing); G revatt, J. G . (O. & M .); O rrom , 
M. H . (Forest M anagem ent); Stem , R . C. (M arketing).
W ilkinson, E. J. D ., B .E.M ., A gricultural Show U nit, H.Q. 
(Alice Holt).
C lapham , P. (O. & M.).
Affleck, R . J. (Finance); A lison, M rs. M . E ., M .B.E. 
(Secretariat); Applegate, J. E. (M arketing); Carvosso, L. A. 
(O. & M .); H erm on, P. F . (Finance); M erker, P. A. (O. & 
M .); W illiams, R . B. M . (Secretariat).
Baldwin, K . (O. & M .); Brim m er, S. H . (Budgets); C arter, 
K . W . (Secretariat); C hapm an, A. B. (O. & M .); Critchley, 
E. (Secretariat); Drew, Miss P. M. (Finance); Eden, Miss 
M . J. (Secretariat); E llio tt, R . S. (O. & M .); Foley, F . M . 
(Budgets); Frost, Miss M . A. E. (Establishm ents); G rinsted, 
L. H . (Secretariat); Ley, R . A. (O. & M .); Sm ith A . (O. & 
M.).

E X E C irrrvE  o f f i c e r

Baker, D . T. (Finance)
B rain, C. R . A. (O. & M .)
Clancey, C. (O. & M.)
C rerar, Miss E. (Establishm ents) 
Crowe, G . W . (Finance)
D u rran t, A. H . (C om m on Services) 
Ede, R . C., M .M . (M arketing) 
Johnson, M iss E. (Secretariat) 
K ing, C. M . (O. & M .)

L andim ore, M iss B. A. (P/S to  C hairm an) 
Meyer, A. W. (Secretariat)
Peal, Miss M . (Finance)
Pearson, W. E. (O. & M .)
Seal, G. G . (Inform ation)
Shea, E. G . (Finance)
Stone, G . (O. & M.)
Taylor, A. N . K . (H . & M .)
W ilson, M iss A. F . (P/S to  D ir./G en.)
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CLERICAL OFFICER

Ayannowo, M rs. A. A. (Finance) Palm er, M iss B. H . E. (Secretariat)
Bahra, K . S. (O. & M .) Payne, D . J. (H . & M .)
Baker, M rs. R . (Finance) Reynolds, W . E. (Stationery)
Bliss, B. M . (Inform ation) R obinson, Miss J. A. (Finance)
Hall, O. L. B. (M arketing) Sanderson, M rs. H . J. (Establishm ents)
H ansford, H . H . (Finance) Sanusi, H . O. (Finance)
H utchinson, M iss D . M . (P.A . to M r. Stewart) Stevens, M iss B. M. (Finance)
Johnson, D . A. (O. & M .) Thom pson, M rs. V. (Secretariat)
Jones, K . J. (Finance) T urner, M rs. M . A. (Costings)
Lamb, R . A. (H . & M .) W arburton , E. (Registry)
McColvin, M iss J. M. (Secretariat) W atkins, M rs. M . A. (Secretariat)

PERSONAL SECRETARY

Pallett, M iss L. H . (P.A . to D r. Hum m el) Sm ith, M iss J. A. (P.A . to M r. Beards) 
Piper, Miss I. (P.A . to Col. Rooke) Taylor, Miss J. M . (P.A . to M r. Summers)

H E A D Q U A R TE R S: P r i e s t l e y  R o a d ,  B a s i n g s t o k e ,  H a n t s .

T elephone: 025-6 3181

c o n s e r v a t o r :  Begley, C. D . (Forest M anagem ent); B ooth, J. R . (Estates);
W illiams, L. H . (Acquisitions).
M cGeorge, T . H . (Dep. Est. Officer).
C lark, G . H . (Stores/Purchasing); G ubby, M . A . E . (N on- 
Ind . E stabs.); Shapcott, M . P. (N on-Ind. E stabs.); T aylor, 
G . F . (Industrial Estabs.).
K ennedy, J. N . (Forest M anagem ent); Gw ynn, J. M . 
(Estates); Spencer, J. A. (Forest M anagem ent).
G ough, P. C. (Educ. & T rain ing); Keighley, G . D . (Educ. & 
Train ing); Langley, P. J. (Educ. & Train ing); Sm ith, W . A. 
Lindsay-, (Estate M anagem ent).
M acmillen, E. H.
Granfield, E. F . (W .G. M ain  G rade); M acM ahon, C. D . 
(W .G. M ain G rade).

s e n io r  c h i e f  e x e c u t iv e  o f f ic e r  :

CHIEF EXECUTIVE OFFICER:

ASSISTANT CONSERVATOR:

DISTRICT OFFICER I :

CHIEF e n g i n e e r :

ASSISTANT CHIEF ENGINEER CIVIL:

ASSISTANT CHIEF ENGINEER
m e c h a n i c a l : 

c iv il  e n g i n e e r :

PLANT AND TRANSPORT MANAGER
(H .Q .)

SENIOR EXECUTIVE OFFICER:

HIGHER EXECUTIVE OFFICER:

Cole, A. J. (W .G . Senior Grade).
Biggs, D . (W .G . M ain  G rade); Brom ley, R . F . S. (W .G , 
M ain  G rade); Jayasekera, H . B. (T .W .G . “ B ” ); Lewis. 
E. M . C. (W .G. M ain  G rade).

M uddle, W. J. (T .W .G . “ B ”).
B archam , F . C. (Acquisitions); Boyd, D . G . (N on-Ind. 
E stabs.); C larke, P. J. (Ind. Estabs.); N orton , J . F . (Estates); 
Parker, E. J . (A udit); Ridley, C. (Forest M an.); Sim monds,
C. W. (Staff Inspection); S tutter, N . E. (Educ. & Training).
Bachelor, R . (N on Ind. Estabs.); Brown, F . J. (Stores 
Purchasing); B runton, I. A. (Staff Inspection); B utt, A . A. 
(Educ. & Train ing); C ruden, S. (Estates); Davis, J. W . 
(Acquisitions); Dom iney, C. H . (Ind. E stabs.); Folkes, 
K . A. B. (N on-Ind. Estabs.); F rost, H . S. (A udit); Lax, J. 
(Estates); M cRitchie, J. (Engineering); M usto, A. F . 
(C om m on Services); Palm er, R . (Salaries); Russell, J. S. 
(Acquisitions); T ipping, B. (Forest M anagem ent); 
W ilbraham , H . P., M .B.E. (W elfare and  Staff Side C hair­
m an).

CIVIL ENGINEERING ASSISTANT: Rowell, P. S.
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EXECUTIVE OFFICER

B ennett, T . W . A . (Educ. &  Training)
Bicknell, K . A . (N on-Ind. Estabs.)
B irkett, P. J. (Ind. Estabs.)
Bradfield, A. E . (Educ. & Training)
C happell, R . E. (Acquisitions)
Cuerden, J. E. (Educ. &  Training)
Fagg, A . L. (Engineering)
Foulds, G . W . (A. & D .)
H ale, E. F . (Acquisitions)
H all, N . T . (Forest M anagem ent)
H a tto n , I. S. T . (Purchasing)
H udson, E . W . (N on-Ind. Estabs.)
Johnson , M iss E . J. (Ind. Estabs.)

CLERICAL

Bale, M rs. J . (Salaries)
Bell, M rs. E. A. (Educ. & Training)
Blackm an, M rs. K . L. (Salaries)
Blockley, A. F . (Superannuation)
Bowyer, B. F . (Audit)
Dickey, K . (Salaries)
D onnelly, Miss D . P . (Ind. Estabs.)
D onovan, B. E . (N on-Ind. Estabs.)
D onovan, M rs. P . B. (Engineering)
D orm on, H . G . S. (Acquisitions)
G illam , M rs. S. (N on-Ind. Estabs.)
H arper, M rs. M . K . (N on-Ind. Estabs.)
Lee, A . S. (A udit)
M itchell, D . S. (Purchasing)
M oden, Mrs. M . D . (A udit)
M ullen, M iss M . E. (Superannuation) 
N ew m an, M rs. C. A. L. (Forest M an.)

R ead, M iss F . R.

Lilley, K . (A udit)
M ilsom , K . J . (Estates)
M orrell, M rs. J . B. (Superannuation) 
Neville, C. E. (A udit)
O ’D onoghue, D . (C om m on Services) 
Pauley, E . N . (Acquisitions)
R obinson, L. T . (Salaries)
Soars, R . W ., M .B.E. (Salaries)
T ebbitt, M iss E. M . (Educ. Sl T raining) 
Varney, R . (Audit)
Vincent, F . G . (Audit)
W ard, J. R . (N on Ind. Estabs.)
W oodard , Miss V. E. (Stores/Purchasing)

OFFICER

Noyce, M rs. J. B. (Educ. & Training) 
O ’C onnor, R . P. (Audit)
O sm ond, D . W. (C om m on Services) 
Pickering, M. A. (Purchasing)
Preedy, M rs. P. J . (A. & D.)
Price, M rs. A. (Educ. & Training)
R ahn, M iss S. M . (Superannuation)
Reid, M iss K . M . (Acquisitions)
Rice, M rs. M . E. (Forest M an.)
Saunders, M rs. F . E. (N on-Ind. Estabs.) 
Siustak, M rs. I. M . (N on-Ind . Estabs.) 
Thom pson, Mrs. D . (Salaries)
T inker, J. (Engineering)
Tucker, C. F . R . (Salaries)
U den, M rs. T . M . (Superannuation) 
Vellacott, R . G . R . (Estates)
W ebb, M . F . (Superannuation)

SUPERINTENDENT OF TYPISTS

H E A D Q U A R TE R S: 2 5  D r u m s h e u g h  G a r d e n s ,  E d i n b u r g h  3

SENIOR OFFICER, SCOTLAND: 

ASSISTANT SENIOR OFFICER: 

ASSISTANT CONSERVATOR: 

DISTRICT OFFICER I :

SENIOR EXECUTIVE OFFICER: 

HIGHER EXECUTIVE OFFICER:

C arstairs, J. D . (Acquisitions) 
G oddard , D . J. (Audit)
Liddle, M iss M . A. (Acquisitions) 
M assie, J. M . (Estabs.)

Telephone: 031-225 4782 
Jam es, J. E.
N icolson, M.
Innes, P. A. (Acquisitions)
Fergusson, J. L. F . (A cquisitions); G oodlet, 
J. A . (A cquisitions); M urray, G . K . (A cquisi­
tions); Stirling, J . (A cquisitions); Sutherland, 
W . B. (Acquisitions).
R oberts, E. G . (Acquisitions)
Bell, R . J. (A udit); Bisset, J. T . (Acquisitions); 
Pringle, D . P. (Acquisitions).

EXECUTIVE OFFICER

McSorley, J. F . (A udit)
W ightm an, M iss J. L. H . (Acquisitions) 
W ilson, M iss I. J. (Acquisitions)

CLERICAL OFFICER

A itken, M rs. S. M . (M arketing) 
C am pbell, G . F . (A udit)
C arr, E . (Acquisitions)
D ea, M iss C. (Acquisitions)
D ea, M iss I . P . (P /A  to Senior Officer) 
Duffy, M iss C. V. (Engineering)

L am bert, M iss W . M . (Acquisitions) 
M cCall, M rs. A. L. (Acquisitions) 
R ichards, M. C. (Audit)
Scott, T . A. (Acquisitions) 
Somerville, R . (Establishm ents)
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H E A D Q U A R T E R S: P l a n n i n g  a n d  E c o n o m i c s — A l i c e  H o l t  

a s s i s t a n t  c o n s e r v a t o r  : G rayson, A. J.

d i s t r i c t  o f f i c e r  i :  Bradley, R . T .; Locke, G . M . L .; M acKenzie, A . M .
(Edinburgh); Paterson, D . B. (Edinburgh); Sim pson, L. M .;
W ardle, P. A.

d i s t r i c t  o f f i c e r  u :  H am ilton, G . J .;  M organ, J . F .; Sidaway, R . M.

HEAD FORESTER

Arm strong, J. 
Bartlett, R . F . E. 
Christie, J. M . 
Davies, D . D . G.

D over, A . C ritcher 
H aggett, G . M . 
Spiller, G . D . 
S traiton , J.

FORESTER

Alpe, C. R . H all, E. R. Pruden, J. J.
Anderson, J. C. H arrison, G . E. R ead, J. L.
Beardsley, A. H om by, D . R. Rees, A . A. J.
Beaton, D . A. H um phries, P. J. R ichards, J. B.
Bell, D . A. H utchinson, P. Risby, P . G .
Bond, P. Innes, J . S. Rogers, R . J.
Boyd, J. R. Jones, G . J. Scutt, M . B.
Brown, A . R. Jury, E. B. Shuker, K . G.
Bunyan, N . C. R eam s, G . N. Sim on, P . L. W.
Cliffe, P. E. Lawes, C. E. Sm ith, R . N .
Colley, M . A. Liversidge, C. R. Starling, L. G .
C onduit, J . S. Livingstone, J. Sturges, W . B.
D avidson, J. Lodge, P. J. Surm an, A. E.
Davies, M. W. M acD onald, I. D . T hom , F. G . O.
Dickinson, J. M acDuff, R . J. A. Thom son, W.
Douglas, D . A. T. M cGow an, G . H. T hom pson, B.
Dym ond, D . M. M acR ae, L. D . Thurlow , F . G .
Eiger, W. M ain, D . Vines, R . C. B.
Ellis, D . M iller, A . C. W addell, J. J.
Embry, I. C. M illwood, F . H . W atson, G . A.
Fletcher, E . J. M itchell, M . A . W ebster, F .
Ford , A. S. N oo t, P. J. Westley, P . C.
Fryer, K. Oakes, R . Q. W hitlock, M . D .
G ordon, A. N . Parro tt, I. M. W igzell, M . R .
Green, G . G. Phillipson, J. C. W illiam s, J. L.
Green, P. Price, D . W. W illiam s, P. J.

ASSISTANT EXPERIMENTAL OFFICER

Adam s, E. R .

DRAUGHTSMAN (CART) HIGHER GRADE

Arm strong, D . B. (Edinburgh) W illiam s, V. H . (Basingstoke)
Palmer, R . A . (Basingstoke)

CARTOGRAPHIC DRAUGHTSMAN

Harling, D . J . (Basingstoke) Strzalkowski, R . F . (Basingstoke)
Hedderley, H . M . (Basingstoke) T indall, M iss S. A. (Basingstoke)
Pettigrew, M rs. E. M . (Edinburgh)

CARTOGRAPHIC ASSISTANT

Bennett, M . J. (Basingstoke) Johnson, D . (Basingstoke)
Bickett, M rs. C. M cL. (Edinburgh) L am ont, M rs. B. G . A. (Basingstoke)
Broomfield, R . E . (Basingstoke) Singleton, M iss A. J . L. (Basingstoke)
Farm er, M iss K . (Basingstoke) Usher, M iss S. K . (Basingstoke)

Empson, J.
CLERICAL OFFICER
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ASSISTANT CONSERVATOR: 

DISTRICT OFFICER I :

DISTRICT OFFICER I I :

H E A D Q U A R T E R S : W o r k  S t u d y — A l i c e  H o l t

C rosland, J. V. St. L ., T roup, L. C.
Coulson, T . W. G . (Langholm ); C uthbert, A. A. (D um fries); 
D rum m ond, J. A. (K ilm un.); Hughes, D . M . (Dolgellau); 
Scott, A. H . A . (New F o rest); Sutton, A. R . (Brecon); 
W allace, D . H . (Inverness); W haym an,°A.[(Kielder). 
Oakley, J . S. (Inverness).

HEAD FORESTER

Lightly, A. A. 
M orris, D . J.

Am er, D . J.
Cam pbell, J.
D am pney, C. F .
Davis, P. P.
D ay, M . J.
Featherstone, P.
Flagg, G . D . Bland 
G raham , M . J. C.

D avidson, K . T. (T .W .G .I.)

M acKenzie, W . S. (T .W .G . I l l)  
K em ahan , K . A . (T .W .G . II)

Percy, D . M . 
P la tt, F . B. W.

FORESTER

Grieve, J. C. 
Ingoldby, M. J. R . 
Ivison, G . H. 
Lansdow n, P. W. 
M aclnnes, R . S. 
R awlinson, A. S. 
Reid, R . J.

Rogers, E . V. 
W ood, P.

R ichardson, I. 
Sawyer, T . R. 
Sm ith, G . O. 
Symes, B. D . 
T ro tte r, W. 
W allis, K . E. 
W illiam s, V.

CIVIL ENGINEER

MECHANICAL ENGINEER

Ross, R . B. (W .G .M .G .)

COMMUNICATIONS OFFICER S .W .(e )

Blandford, D . E. W. 

W ittering, W. O. (Alice H olt) 

D uncan, R . D . (Alice H olt)

SENIOR EXECUTIVE OFFICER

CLERICAL OFFICER

H E A D Q U A R TE R S: S e n i o r  O f f i c e r  W a l e s

SENIOR OFFICER WALES AND
c o n s e r v a t o r  s ( w ) :  Zehetm ayr, J. W . L., V .R .D . (Cardiff)

HIGHER EXECUTIVE OFFICER : Owen, E. G .
p e r s o n a l  s e c r e t a r y :  Griffiths, Mrs. L. M .

DISTRICT OFFICER i :

DISTRICT OFFICER H :

CHIEF FORESTER:

H E A D Q U A R TE R S: O t h e r  O u t s t a t i o n  S t a f f

G oodw in, J. F . (E ducation and Training—D ean  F.T.S.) 
Savage, G. F . d ’A. (E ducation  and T rain ing—Gw ydyr 
F.T.S.).
Tulloch, N . W. (Faskally F.T.S.).
Cowie, G . M . (E ducation and T raining—D ean  F.T .S.). 
Jones, A. T . (E ducation and  Train ing—Faskally  F.T .S.).
Jam es, A . L . (E ducation  and Training-—South).
K em p, R . A. F . (E ducation  and  T rain ing—Scotland and 
N .E.(E)).
Power, R . J. (Education and T raining—Scotland).
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h e a d  f o r e s t e r :

f o r e s t e r :

PLANT AND VEHICLE MANAGER:

WORKSHOP M ANAGER:

CLERK OF W ORKS:

DEPUTY GAVELLER, DEAN MINES: 

HIGHER EXECUTIVE OFFICER: 

EXECUTIVE OFFICER:

CLERICAL OFFICER:

HOSTEL M ANAGER:

Bardy, D . A. (E ducation and Training— H.Q.)
Bignell, R . A. (E ducation  and  Train ing—H .Q .)
C ourtier, F . A. (E ducation and T raining, W ild Life— New) 
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